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GLOSSARY AND ABBREVIATIONS

DOE Gladys McCall proposed
well site -

Rockefeller Refuge Prime
Prospect Area

A-F/yr
A-F/mi?
ac

BPD
cfs

cu mi

dBA

ERDA
DOE
DO1
gal/da
g/ml
ICRPDC

JTU
Akg/day
vkg/hr
'LDOTD

_Ldn
Legq
1/day
1bs/da
MCF
md
mg/l
mg/m3

The 5 acre area on which support facilities,
including separators, cooling towers, tanks
and laboratories will be located; includes
point of drilling. '

‘An irregular-shaped area 64 km (40 mi)

~ southeast of -Lake Charles, La. This area

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

acre-feet per year
acre-feet per square mile
acre

barrels per day

éubic feet per second
cubic mile

A-weighted sound levels taken with a sound
level meter and expressed as decibels on
the scale. The "A" scale approximates the
frequency response of the human ear.

Energy Research and Development Administration
Department of Enefgy

Department of Interior

gallons per day

grams per milliliter

Impefial Calcasieu Regional Planning and
Development Commission

'-Jagkson Turbidity Units

kilograms pér day
kilograms per hour

Louisiana Department of Transportation and
Development

day/night noise level

equivalent sound level

liters per day

pounds per day
thousand cubic feet
millidarcy

“milligrams per liter

xi

milligrams per cubic meter



MPN
m/s
nd/s
ug/m3
OSHA
PARC

PPb
ppm
PPt
psi
SCS
Tef
TDS

milliliter -

Most Probable Number

meters per second

cubic meters per second
micrograms per cubic meter
Occupational Safety and Health Act
Public Affairs Research Council
parts per billion

parts per million

parts per thousand

pounds per square inch

Soil Conservation Service

trillions of cubic feet
total dissolved solids
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SUMMARY

This enwironmental assessment (EA) has been prepared in compliance
with the requirements of the National Environmental Bolicy Act (NEPA)
of 1969 and Executive drders‘llﬁdSZFloodplain hanagement and 11990
Protection.of Wetlands.r fhe assessment,addresses the expected‘impacts
of drilling and test1ng a geopressure design well as part of the Geo-
pressure Subprogram of the DOE Division of Geothermal Energy (DGE).

The Geopressure Subprogram 1s one - of several subprograms developed

: and‘lmplemented by DOE for fulf1111ng its: leglslatlve mandate to pursue
a Nat1ona1 Geothermal Energy Research, Development? and_Demonstratlon

Program.

The proposed actiontconsists ofﬂdrilling,one geopressured-geothermal,'
resource flu1d well for test1ng over a three—year perlod. -Originally,
the Gladys McCall we11 test was to be conducted as a well of opportun1ty.
(1.e.;,re—entry 1nto an abandoned_o11 and/or gas well), ‘and the poten-
t1al env1ronmental 1mpacts of the progect were analyzed based on the
Gulf Coast Well Testlng, Fth Formatlon,rTexas and Louxs1ana, Env1ron—
mental Assessment (DOE/EA—0023 1978). However, re-entry of the well
,was not poss1b1e and the Department of Energy (DOE) was forced to A
,plug and abandon the well prxor to flow test1ng the geopressured resource.3l
,';The D1v1s1on of Geothermal Energy (DGE-DOE) commlssxoned a feas1b111ty
study for a des1gn well at the s1te us1ng the ex1st1ng access road
”vand we11 sxte and plac1ng the new well adJacent to the or1g1na1 well

v"of opportunlty 1n Cameron Par1sh Lou1sxana.- The proposal was evaluated



based on technical, financial, managerial, and environmental
criteria and a site aﬁd contractor were selected for implementation
pending completion of a site-specificvenvironmental analysis. This

" EA was prepared.tb fulfill that requirement.

The ptopdsed action will éonsist of drilling one geopressufédégeotherhal
resource fluid well férvintermittent'productioﬁ:testing over the first
yeér of the test. Duriﬁg the next two years; ldng—term'testing of
40,000 BPD will be flowed. A number of scénarios may be implemenfed;
but it is felt that the total fluid production will approxiﬁéte 50
million barrels. The test well will be drilled with a 22 cm‘(8.75 in)
borehole to a total deptﬁ of approximately 5185 m (17;000 ft). Up to
four disposal wells will provide disposal of the fluid from the desig-
nated 40,000 BPD test rate. The original Gladys McCall wéll 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. Exten-
' sive tests will be conducted on the physical and chemical coﬁposition

of the fluids, their temperature, the nature of the flow,'fluid_disposal ‘
techniques, and the.réliability and peiformanCe of equipment. The
objective'of the pfopredzaction is to determiﬁe the economic viability

of the geopressured resource.
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The study area for the Qell\site is'on Recent coastal'wetlands'of the
Louisiana coastal zone inlcameronhParish'in southwest Louisiana. Surface
hydrology in this wetland systemiof low‘elevationvand low relief is
modified by the levees and canals excavated hy thelnetroleum rndustry
Groundwater is used for domestic suppl1es in selected ‘areas. W1ldl1fe

and natural hab1tat are the domlnant uses of the Recent coastal wetlands.

“The - we11‘s1te 1s‘at the end of an exlst1né board road 3 7 km (2 3 nl)
south of Lou151ana State H1ghway 82 Res1dent1al and conmercral develop—‘
ment are restr1cted to the Grand Chen1ere Rldée; a stranded beach
vr1dge wh1ch Lou151ana 82 follows.‘ The headquarters of the Rockefeller
W11d11fe Refuge and Game Preserve are 6 4 km (4 m1) northeast of ‘the

bwell site and the Refuge extends to the east. There~are no‘known

'archeolog1ca1 sites in the study area. tNo known historic”or_Rational

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

Construction of the'proposed action wl11~notachangerthe land use around
the well site. During operation of the well test, the only expected
'lmpacts are from vent1ng of gases or flar1ng of gases and n01se. No:
lenv1ronmental 1mpacts are expected on the Rockefeller Wildlife Refuge.
~After the tests are completed the wells w111 be plugged and abandoned
in accordance ‘with Lou1s1ana Offlce of Conservatlon regulations. All
surface facilities and equipnent will-be'remoued:from the‘site and

the site;wfll be restored aS'much as possible to its original contour.
All wastes which cannot be reinjected will be collected and disposed

of in a landfill operated in accordance with applicable local, state,



and Federal regulations. Because of its location on a floodplain,
there is a potential that flooding from a storm-surge could inundate
the area and wash pollutants into the surrounding wetland system

before this can be accomplished.

,Accidents:may result:from this prooosed‘aCtion. However, numerous
safeguards uill.be‘installedbto reduce”the probabilit& of such an
occutrence. If a blowout should occur, the adjacent wetlands may be
oolluted. Surface water may be contaminated by the geopressured brines.
Vegetation and possibly some‘wildlife will be destroyed. Depending

on the severity of the accident and the extent of impact, homes, ousi?
ness, and public facilities‘may have to be.evacuated.' The‘air quality

around the well site may-contain harmful gases such as HpS if these

are present in the'pfoduction waters.
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CHAPTER ONE -~ DESCRIPTION OF THE PROPOSED ACTION

1.1 Introduction

This EA addressee the expected potential impacts of drilling and testing
a éeopreSsure'design well aa part of the Geopressure Suhprogram of
‘thevDGE. The goal of the Geopressure Subprogram is to st1mulate develop-
ment of geopressured resources as an economic, reliable, operat1ona11y
aafe, and envirohmentally acceptable energy source. The subprogram
includes activities in the areas of engineering research and develop-
ment; resource expioration, assessment, and development; reaource
utilization,'including pilot and demonstration facilities; and environ-
mental research ahd control technology developmeht. It should be
reeogn1zed that most of the subprogram act1v1t1es extend over several

years and are presently in their early stages of implementation.

The zones of potent1a1 geopressure development are in the regron located
along the Texas and Louisiana Gulf Coasts extend1ng up to 300 km (200 mi)
inland. Geppressured.zones are sed1mentary basans wvhere water is
trapped“at_high pressurea within or heluw thick;hnearly impermeable
shale‘aequehcearr The confined water suppbrts mast orfall}of_the weight
of the oVerhurden,vinhibiting\sediment COmpaetidh and causing'forﬁation
pore pressure to exceed hydrostatic preSsure. In sed1mentary bas1ns
that are underla1n by thin oceanic crust upward thermal conductxon

from the mantle heats geopressured f1u1ds and- sed1ments to abnormally

hxgh temperatures, often in excess of 260°C (500°F)
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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, én evalu~
ation of thé?envirbnmental effects of the project was cbnductedibased
on Gﬁlfrcéast Well Testing Activity, Frio Formation, Texas and Louisiana,
Environﬁental Assesément (DOE/EA-0023, 1978). However, when're—entty
was atgempted; 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 fhe 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
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 spécific environmental

analysis. This EA was prepared to fulfill that requirement.

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

environmental implications of the DOE's proposal to drill, complete,

and test one geopréssuréiwéll'IOCated in Cameron Parish, Louisiana,
on an existing well site 64 km (40 mi) southeast of Lake Charles,k

Louisiana (Figure 1-1). The test well is herein referred to as DOE
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Gladys McCall. One or more disposal wells (as necessary) will be
located on the site compound of the proposed test weli. The DOE pro-
poses to operate the test facility through the primary contrator,
Technadril-Fenix & Scisson of Houston, Texas. The State of Loﬁisiana,‘
through the Louisiana Geological Survey, will monitor noise -and air
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 eQaluate the geopressure poten-
tial of the subsurface over a three-year period. Tests t§ be conducted
inlude flow‘rates, fluid composition, temperature, gas content, geoiog-
ical characteristics,kand the 1énd subsidence potential for subsequént:
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. This EA activity falls under the broad
subprogrammatic Environmental Impact Assessment, Geopressure Subprogram,
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 -
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resource, a prime prospeci (Figu:es 1-1, 1-2, ;nd_1~3); Prime pros— -
Pe§t§ ini£buisiana’were'idéﬁ??fied by the Lquisiang'Gé§l§gi€a1l5hrve&'
aﬁd'the quisiana State Dﬁi§érsity'based on geological and techhical
cfiteri#.f.rhé'ﬁelllwill bé drilled into the FiioiFo}mation‘tb a tofal.
depth_ofuapproximately 5,185 m (17,000 ft); Tdt%i net sand thickness
in-tﬁis aréalyaries on the ordér;of 229 m to 458 m (750 ft to 1500 ft).

1.2.2 Site Selection

The RdckefellefAPrime Prospect (see "Chapter 7-Alternatives") and
Gladys McCall well éite were selected for resburce analysis for a

number of reasons:

1)  the Gladys M@Cali weii'site is within‘thefRoCkefellef Refuge
,Prime'Prospeéf Afea,vgg defined by Hawkihs (1977);
2)’: i?itial indications are th#t sand thickness, femperatﬁre,
and permeabiiity arebsuitﬁbie‘for characterizing thg‘fésource;
~:3) - the direct envirdnmental'impacg qf tﬁe project will be mini- ,
| 'mal4bécaﬁse‘of'ﬁhe ekistiﬁg pIAnk road énd original vell
, sife aréa;band |
4)  the he&rest residential and commgréia1 deyelo§ments are .

3.7 km (2.3 mi) away.

A preliminary environmental .analysis was conducted prior to -initi-

ation'of thé56figina1 well of 6ppoftunity'actiﬁitiés. This infor-

© mation was considered in the design well site selection process. As

‘previously stated, the preliminary analysis concluded the environmental
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Figure 1-3. An aerial _photograph of the DOE Gladys McCall Proposed
Well Site and Study Area  (Color IR, BIN No. 5232,
. Unit ‘No. 1, Frame No. 9926,. Image ID 57800269 1ROLL)..




effects of the project would be minor because surface disturbance and

C

well,driliing activities had already occurred. The proposed locatién
of the désign wgii is:on‘an‘area which‘has already been diéturﬂed by
:prévious site activities; Unleéé another.exiéting Qelljsite is Qsed,
alterhate sites in the ﬁrimé ﬁrospect aiea_would reqUi?é cbnstructihg

a new well pad and providing access on undisturbed wetlénds‘areas.'
1.2.3. Description of the Proposed Well Site ahd'Stﬁdy Area

All developmen£ of surfaég‘fécilities and injection Qellsvﬁili;také
place withiﬁ';hé.existiﬁg levees of theidrigiﬁal well site.{lAli of
the land to be used fo;‘tﬁe project is in private ownership. 'Legéing
agreeﬁents with the aﬁpropriatevlandowners are now being pdrsued;n,
The well site is at latitude 29943' north and longitude 92°52'*west.
There is no incorporated community within the study area;‘howeGer a
linear settlemént extends along the Grand Cheniere Ridge 3.7 km

(2.3 mi) north of the well sité. 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. The
overall character of the study area is coastal wetland m05£1y used

for wildlife and cattle.
'v1.3. Project Deégription

The proposed action will consist of drilling one geopressured fluid .

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

tsJ

sary. A test well will be drilled with a 22 cm (8.75 in), or smaller,



borehole to a total depth of approximately 5,185 m (17,000 ft). An
existing disposal well will be deepened to provide disposal of lower
volume fluids produced during initial testing.  Although unsuitable

for use as a test well, the existing Gladys McCall well will be re-

ente;ed'and used as a disposal well for the high volume test fluids.

If necessary two new wells will be drilled to provide additional
disposal cepacity. The U.S. Environmental Protection Agency (EPA)
Underground‘lnjection Control Program (UIC) proposed rules apply to
both geothermal'and injection wells and will be complied with once they

become effective. Required surface facilites will be constructed and
installed on the existing well site in ‘order to conduct the extensive
resource test.- Surface-facilites include power supply, pipe racks, l
a mud'pif,,ALcoo1iﬁg device, fuel tanks, and temporary structures for
offices, locker-rooms, and storage areas. Over a. three year period the

tests will assess. the economic viability of the:geopressure resource. .-
1.3.1. Construction and‘Drilliné

The construction phase of the proposed action includes site and access

preparation.::Drilling includes both well drilling and testing.:

B 1. 3.1. 1. ,3 :Site)t and ﬁAéciéi;éf?féééfai;‘iéﬁf» o
The DOE Gladys ‘McCall well site is accessible via. an existing board
road‘ a thoroughfare of alternating layers of rough cut planks on
toppof_a dirt £111 (Figurevl-4). Installation of the road was for
the original Gladys McCall well. The original well was used for oil
and gas exploration; ‘It was plugged and abandoned in 1970. Re-entry
operations were started in early November 1978, hd’términated in =~ <"

G T e s Fw Al e
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GLADYS McCALL ROAD BED DETAIL

Section AA’ Stralght Away Run ' ’

Section BB’ B&—’Pass, Wings, and Turn-Ins

All material dug by dragline from alongside roadvay as 1aid out.

Katerial is marsh soil, sand,-and blue clay.

Roadway Section AA’

. A’
I+ : 20" -1
o 14 . 3 ply board run-mud boards on
I M| plastic solid~cross ties solid-
— L - - — runners €& boards each wide
{ High Tide 6"
T wMsL ¢4
g . *

4 Low Tide '

Original Marsh Soil Level

Roadway Section BB’

All dimensions of elevations and tides same as AA'

h!l1

40° >
Bypass and wings lald 3 ply solid on plasticy

. Original Marsh Soil Level

Figure 1-4.

Schematie  of access road to Gladys McCall well site.
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mid-December 1978, és a resu1§;§f the’inaﬁility t9‘engage and.replace

tﬁe 18 cm (7 in) Protectidﬁfcééiﬁg'éhich Had’ﬁeén_seﬁered Qith_e#plosives.
The road will be upgradéd-ﬁitB boards and piéétic;to pfovide all-

weather access. The or1g1nal Gladys McCall well s1te w111 not be
enlarged (F1gures 1- 5 and 1- 6) to accommodate the test well ‘and facilities.
An existing ring leV¢e‘w111 Se upgraded u51ng ﬁaterléls:avallable

from within fhe wéil éite | The land on the 1n51de‘of the levee will

be sloped toward the Ievee,’estab11sh1ng a dralnage system for the

well site. Fluids conta1ned w1th1n the diked area (e g, spllls,

iunoff, and seepage) will be pumped_to a lzped p1t for storage.
1.3.1.2  Well Driiling”and Testing

Figure 1-5 shows the well sité for the proposed test well. The test
program will be drilled, cored, logged; and tested by>Technadri1—

Fenix & Scisson of HouSton, Texas.

Thé éasinghead #nd—fubingheaa are of conventional»désign excépt for
'the use of h1gh~temperature seallng ele;ents. >The,surface safety
valve is de31gned to shut the well in automat1ca11y should any down-
stream 11ne .break or cut out w1th sand It w111 also shut in 1f pressure§
,1ncrease above a predetermlned value whlch w111 cause operatxonal
fa11ure and result in an uncontrolled d1scharge of flUIdS into the

env1ronment.

Disposal Wélls will be d:iliediwifhin the same ring léveeAaé'the‘test

well. Table 1-1 lists'theﬁaquifers-ﬁhichrate availablé for potential
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" Existing R}ng' VLcyée '

éiist_lng
- Well Pad
DRgserve Pits
< | 5 r : Brlc{ge
>~ Water Pit__J ==
B Ny
w Water '
A——A’
BB’
-1
J—
___7—-——/
La.82

Figure 1-5. Schematic plan of access road and Gladys McCall well site.



GLADYS McCALL RING LEVEE AND WELL PAD OETAIL

100 Year Flood Eievation

1z.ts’l_"t ¢ o . S c’

Board run 3 ply soild over plastic_

L :

Gt ; i
W { . ‘

» All ‘material used d\;g by dnillné From Alqng‘-’iﬁc“ lcﬁe. mterill' is maceh

)Qﬂ, send and blue elaj; All ‘surfaces covered with substantial growth of
native grasees. Any new material needed to repair ring levee or location

. will be dug from inside existing ring levee.

High Tide
_;- MSL ‘ )/ PrNes: : R - v
| ¢+ low Tide _ " Oziginal Msreh Sofl Level : S : 8" bulld up using site material =~ MSL
ide Diff, L i ) .. ... Bulltup Pad Area ) o L
Totat Tide DM, / 1. ... o _ Avg 8° Above MSL
|~ - 8 - . ;

Figure 1-6. Schematic section of protection levee and well pad at Gladys McCall well site.
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Table 1-=1. Aquifers Identified in Monterey M,O, Millef No,., 1, Section 27,
T155, RSW, Cameron Parish, Louisiana, which are available for
potential disposal of geopressure brines produced during the

testing activities.

Aquifer Depth to top Depth to Bottom Net Aquifer Thickness
Designation of Aquifer of Aquifer ' of Disposal Sands
m ft m £t m fe

A 601 1970 616 2020 - 14 45

B 641 2100 666 2185 : 21 70

C 772 2530 802 2630 ’ 29 - 95

D 857 2810 880 2885 11 35

E 897 2940 921 3020 18 60

F 933 3060 964 3160 26 85

G 982 3220 1016 3330 27 90

H 1022 3350 1040 3410 15 50

I 1064 3490 1107 3630 ' 40 130

J 1229 4030 1283 4205 43 140

K 1315 4310 1363 4470 40 130

Source: DOE, 1979

y1-1
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disposal of geopressure brines produced during the testing activities.
Disposal well No. 1 the existing disposal well, will be deepened to

857 m (2,810 ft). Although unsuitable for use as the test well, the
original Gladys McCall well will be cleaned and ‘then cemented at 1,052 m
(3,448 ft) for use as a disposal well. The casing will be perforated

at selected:intervals for geopressure fluid disposal. If required two
additional wells will be drilled to the required.depths (approximately

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

Power for the test site'uill be supplied by the drilling rig and aux-
iliary generators. After‘removing the rig, power will be from either
~ generators or an‘extension’from the powerline serving Grand Cheniere,
approximately 4. 8 km (3 mi) long. Potable water will be hauled to
the site by truck.. Water supplies for drilling fluids, cement, and
igeneral cleanup will be pumped from canals and bayous near the site.
The mud pits will be emptied into the disposal wells after drilling
is completed if practical. Otherwise the residue will be hauled to
an approved waste disposal site.p Table 1-2 shows the chemical para-

meters to- be analyzed during the test program.

) Flowvtesting consists of two distinct ‘phases: the'initial short;tern-
tests and the high volume long-term tests. Typically, the initial
‘.short-term tests consist of:a stepped pumping test.heginning at a
punping rate of about 20,066TBPDpfor aiperiod bf léydays. The rate_
is then.increasedvby,anbincrement'of 10;060 Bpn’aﬁ& pumped at that
rate for 15 days. The initial short-term tests last 60 days with a

final pumping rate of 40,000 BPD. Typically, the high volume long-term



Table 1-2. Preliminary List of Parameters for which the Geopressured
Water and Gas will be Analyzed.

Chemical Analysis of Water

Chemical Analysis of Vapor

A.

B.

Metals

1. Copper
2. Zinc
3. Boron

4., Arsenic
5. Chromium
6. Mercury

7. Lead
8. Cadmium
Solids

1. Dissolved
2. Total

Hardness

1. Calcium carbonate
2. Magnesium carbonate

Others

1. Carbonate
2. Bicarbonate

3. Chloride
4. Iron
5. Sulfate

6. Dissolved silicate

Source: DOE, 1979

A.

Chemical Properties of Water

‘Hydrocarbons (percent)

1. Methane

2. Ethane

3. Propane

4., Isobutane

5. Normal butane
6. . Osopentane

7. Pentane

8. C6+

Other

1. Hydrogen sulfide
2, Carbon dioxide

3. Radon
4. He
5. Nz
6. 02

1. Density

2. Compressibility
3. Conductivity

4. Viscosity

5. pH

Recombination Pressure, Volume,

Temperature Analysis

1. Solution gas-water ratio
2. Formation volume factor

for water

3. Supercompressibility factor of

gas
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test lasts for a period of two years. The detailed design of this

test will be based on the results of the initial tests.

The decision of whether or not to proceed- to a two-year flow test

will be based on several engineering and environmental factors. The
engineering factors are related to the productivity of the well and

are interrelated (i.e., it is usually noer ratings in several of these
factors rather than in just one that would cause the test to be can-~
celled). The‘environmentalafactors are unexpected significant impacts -
which could arise that cannot be mitigated. The general~engineering‘

and environmental factors are presented below:

EngineeringﬁFactOrs

‘rate of flow of the well (pressure fluctuations)
reservoir parameters (e.g., drawdown)

- temperature of the fluid

total dissolved solids concentration (TDS)
gas/water ratio

Environmental Factors*

violations of air quality standards

violations of water quality standards

subsidence.

seismicity :
.. significant. impacts outside of the range of those defined
- "in the 'EA . =
~,signi£icant new : 1mpacts not defined in the EA

- *The environmental factors are incorporated in the .. .-

environmental monitoring program which will be implemented
' as part of. the project. s .

1;3,1;3. Environmental Mbnitbting Program

o/ An environmental monitoring program (Appendix A) will be implemented

as part of the project. The purpose of the program is to monitor any
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environmental impacts that may result from the project and the levels
of significance of these impacts. The information obtained by moni-
toring will be used to identify mitigation measures and corrective
actions to be implemented to minimize the impact of the project. If
any unexpected.signifiéant impacts arise which cannot be mitigated,

DOE will evaluate continuation of the project. -
1.3.1.4. Long-Term Activities

If the decision is made not to continue activities at the site for

two yearé, the well site will be abandoned. The wells will be plugged
according to the regulations and permits of the Louisiana Office of
Conservation. All production and disposal equipment and facilities
will be removed. Wastes which cannot be reinjected wiil be trucked

to a landfill operated in compliance with applicable local, State, and
Federal regulations. After pits have been emptied, the liner will be
removed. The board and plastic matting of the pad area will be removed.
Materials which cannot be reused will be disposed of in an approved

landfill.

If a developable resource is found, additional environmental docu-
mentation will be prepared to support the decision of whether or not
to continue activities‘at‘the.s;te beyond the. two-year test period.
As stated previouély, this EA:oniy addréésés the impacts of drilling,
developing, and testing the Gladys McCall well for a period of up to

three years.



1.3.1.5 Accidents

Although all reasonable precautions will be taken to pfevent-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 accideﬁts are small incidental spills, large'spills, fire,

casing failure, and blowout.

Small incidental spills are likely to result from the transporé of
materials (e.g., gasoline, diesel fuel, drilling mud, and lubricants)
or from minor 1eaks fromvéquipment or vehicles;_ Such spills have few .
environmental consequences and’cannbekmitigated‘easily. -Small spills
or leaks can be collected by .a ﬁacuqm truck, although residual quanti-
ties of the spilled méteriél'may'remain in the environment. - Larger
spills, which might result .from surface,équipment,malfunction or. failure,
could be more damaging to the environmeﬁt but, because of their size,
can be identified readily by onsite personnel %nd mitigated quickly.
Sp111s resultlng from equlpment/malfunct1on or failure can be stopped:
by shutting off the approprlate equlpment, the. sp111ed material can
thenrbe ‘collected by a:-vacuum truck‘and hauled to an approved landfill

for disposal. Some residual materials may remain in the environment;

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

An 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"
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signs will be located no more than 30 m (100 ft) from the drilling - K=;
rig and production facilities. The lack of buildings and dense vége-
tation around the project site greatly reduces the possibility of

fire spreading beyond the site boundaries.

Although casing failure is unlikely to occur, it would be a more serious
accident than a spill or fire becaﬁse it would be more difficult to
detect and mitigate. A casing failure could result from corrosion or
from improperly setting the casing. The monitoring wells described

in Appendix A will be sampled periodically and should help detect
leakage through failed casing if failure occurs at shallow depths.
Indicators at the wellhead may or may not identify this problem. Once
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. Casing failures may also result in the most serious

accident--a blowout.

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
iﬁs weight. When the weight of the fluid is reduced to such an extent
that it is unable to contain the pressure of the formation fluids, a

blowout results. Although Blowout Prevention Equipment (BOPE) ié
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installed to prevent. such situations, it sometimes does not work or

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 gpeatét formation pressures involved. In the last two years there
have been at least thiee major blowouts of commercial wells that were
drilling in the geopressured zone in Louisiana. The first attempt by
DOE to investigate geopressure resulted in a blowout. Estimates ;f

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. Assuming that geopressured wells are twice as hazardous
as the average (Rehms and Goins, 1978), the probability.of a blowout
for a geopressured'well is estimated to be between 4.8% aﬁd‘0.6z.

The higher estimate is.an aggregation of minor blowout incidences in
which minimal harm to eqﬁipmeﬁt,'personnel, or the environment resulted
and of major blowout incidences in which signific#nt harm resuited.

The probability of minor blowouts in the geopressured zone is‘ﬁz; for

major blowouts it isiroughljJO.SZ‘(Rehms and Goins, 1978).

Several*factérs»reduCé'thé risk of'é’majdr'bibwouy'fof the Gladys .
McCall project.r Therwellkis not a Viidcat or stepout, both of which
tend to have a gféatér,incidgnce of blowths,'ﬁut giﬁest well located
in‘aﬁ’éiéa”ﬁhéfe fhé:geolbgi is well kﬂan;ijhe'resétVoir's lﬁtétal
dimensions én& thiCknegs are small and the_forﬁatiﬁn'WOuld prob#Bly
quickly bridge itself over, shutting off the uncontrolled flow. Finéliy,

it is not anticipated that free gas will be encountered; therefore,
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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-0CST1l, when applicable (Rehms and
Goins‘l978). These rules set highest standards for the operation,

equipment, and training of persomnel 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 Summary 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,

A

o



2)

3)

4)

5)

6)
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type, amount, andlduration of the spill or accident. Some
species of flora will not be able to tolerate these occur-
rences and may be destroyéd.A Togins.méy be picked up in
the food chain and passed to herbivores and carnivores.
Wildlife may be displaced by the human activity, noise, or
accidents. However;'the disturbances of wildlife will be
held to a minimum by thé,installation and maintenance of
safety equipment and plané.~-(No adverse impaét is expected
on Rockefeller»Wildlife'Refuge.)

Blowouts or other accidents may introduce chemical and ther-
mal pollutants into surface and groundwatérs.\ However,
blowout preventers, high pressure pipes and valves, and a
spill'preventién_cbntrol and counter-measure plan will bé
installed and maintained to reduce the possibility of blow-
outs énd~accidents1 " Casings will be cemented as required-
by good operation procedures and Federal and state law. .
Leakage from around casings may contaminate aquifers with
chemical and thermal”poilutants;:but the ‘DOE will uée high
pressure pipes and vélves and will seal aquifersvin manners
accepted by thefFedefél_énd'state'governmentsEto-preyent
their contamination. | g

wellltestiﬂg'maj?result in ‘land subsidence. ‘This, if it =

.. occurs, is expected to be a long-term impact.

Air quality:will—bé’adversely’affected"by the “introdiction

of dust, vehicular ‘emissions, and motor ‘emissions asso~ -

ciated with the well test program. - Newer vehicles will be

used which employ advanced pollution control devices for
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8)

9)
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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 occur. The inten-
sity of pollution depends on the nature and volume of the
emitted fluids and gases. The DOE will attempt to minimize
the possiblity of a blowout by installing and maintaining
blowout preventers, high pressure pipes aﬁd valves and using

weighted mud and high pressure mud pumps capable of injecting

mud into the well to control pressures. The impacts of a

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.

H2S8 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 HjS in

the geopressured fluid is presently unknown.

1.4.1.2. Cultural Issues - A Summary of Adverse Impacts

1)

2)

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. The rig will be on site for
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about  four months and the testing equipment should not be

visible from any roadway except during times of flaring.
1.4.1.3. Economic Issues — A Summary of Adverse Impacts

Adverse economic impacts will occuf 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
shallow water supply. However, the DOE is implementing precautions

to prevent such accidgnts from occurring. Blowout preventers will be
installed and high pressure pipes and valves will be used. Weighted
mud and high pressure mud pumps capable of injecting mud into the

well will be employed to control pressures. A drilling rig with spill
prevention control and a counter-measure plan will be used at the

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

to control infiltration and groundwater contamination or will have

mud tanks. Portableisanitary-facilities'will be provided for construc-
tion crews and comstruction 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, and cultural
resources of the study area. The following is'‘a summary-of these -

mitigation measures which will be impleﬁented by the contractor.
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An existing board road will be used to avoid destruction of wetlands. (ﬁ}
An existing well site will be used and an existing well will be used
for brine disposal. All support facilities will be confined to the

area within the existing levee system.

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. The plans shall specify safety
equipment and practices to be implemented and procedures to be followed

if an accident should occur.
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

C

devices for emissions. .
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As many machines and engines as possible will be muffled to minimize

noise impacts.

Contaminated fluids contained in the diked area will be collected
into an iﬁpermeably lined storege-pits All flulds whxch ‘cannot be
reinjected w111 be d1sposed of in an approved 1andf111 upon completion

of the project.

Portable sanitary'faeilities will be provided for,eonstrﬁction crews
and construction wastes will be transported to suitable disposal

facilities.

Upon completion of the'pr0poSed action »the Cbnttactor~will remove’
all fore1gn substances and mater1a1s from the progect area and restore

the site as closely as possxble to: 1ts pre-prOJect cond1t1on.,»
The contractor shall:develop a spill*contfol]and countermeasure plan.

The well site and access road will not adversely a£fect the funetion
of the floodplain of the area because ‘the facility is using the existing

road and well site.

Finally, an env1ronmental monltorlng proéram will be conducted for

the dr1111ng and testing operatxons. The-Lou1S1ana Geolog1Ca1 Survey
and the DOE will evaluate the results of thefsonitoringvpregrsm. Should
unacceptable adverse impacts result from the proposed action, the DOE

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

‘ 2.1 1Introduction

\iJ’

| A1l development of sorface.facilities and injection wells will take
place within the existing 1eveevsystem. Land to be used is in
private ownership;,mineral rights are being acquiredbat this time
by the contractor. The well site is located in Section 27, T15S,
R5W in Cameron ?arish, Louisiana;_.The nearest residential and commercial
developments are 3.7 km (2.3 mi) to the north on the Grand Cheniere Ridge.
Overall character of . the study'area is rural wetland-used for pasture and
as wildlife habitat. The'marshes‘are brackish and are of low elevation
and low relief. The following sections describe the.existing environ—~
ment of the study area»aroundfthe proposed well sitevin sufficient detail
to permit:a,discussiod'of impacts of the proposed_ection7onrthe'environ-

mental system.

2.1.1 Physiography

The study area is within the Chenier Plain of southwest’Lou131ana, a
phy51ographic region characterized by relict beach ridges crossing a
low marsh~coasta1'p1ain.: The region 1ies unconformably on" the Pleist-
ocene’ Prairie terrace, an oxidized and deeply dissected surface (Fisk,_
-1948) The Chenier Plain of Recent~deposits-extends;from the Pleist-
ocene outcrops on the north to the Gulf of Mexico on the south and
from the Mississippi River deltaic plain on the east into Texas on

the west. One of these relict beach ridges, GrandCheniere forms ther ;

‘northern.quarter of the study area. GrandCheniere the Gulf shoreline
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between 1100-1250 years ago; is more than 34 km (21 mi) long and has a k;j
maximum elevation of 3.7 m (12 ft) (Gould and Morgan, 1962). Widths

average 183 m (600 ft) and range from 31 to 458 m (100 ft to 1500 ft).

In cross-section the chenier is'asymmetrical, steep an the Gulf or south

side and gently sloping inland toward the north (Byrne et al., 1959).

Sand and shell compose the lenticular beach ridges which average 2.1 m

(7 ft) in thickness, but may range from .6 to 4.6 m (2 ft to 15 ft)

in thickness. Cheniersboverlay old Gulf bottoms of sands and silty clays.
Depths to the Pleistocene areon the ordef of 6.1 m (20 ft). Between

the cheniers are natural or man-made water bodies and\marshes. The marsh of
organic clays and silts overlay mudflats and old Gulf bottoms. The marshes,
less than 1 m (3 ft) above sea level, are poorly drained by tidal channels
and larger regional rivers. Cheniers and beach ridges control the natural
flow through the area. Numerous small lakes are scattered throughout the
Chenier Plain. Man has modified flow by canals, levees, wéirs, and petroleum-
related access routes. An existing levee surrounds the proposed well site
and is continuous except for several small breaches. This levee,

which surrounds much more than the well site, was related to some form

of marsh drainage and land reclamation scheme which apparently failed. This

levee is not related to the proposed action.

2.1.2 Geology

The well site is in thenorth central section of the Gulf coast of the

United States. The regional geology is dominated by the Gulf coast geo-
syncline whose axis is just seaward of the shoreline (Figure 2-1). Regional i
strike of the geologic beds is east-west and they dip as a monocline toward &'J

the axis of the geosyncline (Bernard and Leblanc, 1965). The geosyncline
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Figure 2-1. Gulf coast geosyncline: approximate thickness of‘the'_

Cenozoic of Louisiana (Modified from Hardin, 1962).
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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 Mérginulina Zone and the base of
thé Frio is the "first occufrence of definite Vicksburgian foésils"
(Warren, 1957). The Frio is composed of overlapping deltaic gnd;
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. The downdip deposits are neritic
environments and become more argillaceous farther south. The relation
of the Frio Formation to geothermal activity along the Gulf Coast is
described in detail by Bebout et al, 19763 Jones, 1968, 1969a,

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

The proposed well site is within the Rockefeller Refuge Prime Prospéct
Area. Four geopressured aéuifers underlie the proposed well site and
exist between 4,441 m (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. Table 2-2 shows the estimated topi

of the four geopressured sands and the estimated net porosity.

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

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

uncomplicated by major faulting;
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Table 2-1, Gaeologic Colpmn for the:Study Area.

Age SR Series | Groub/Fdrmation _
Quéternafy? i;v$Ré¢ent¥' ‘»2%ﬁndiffetgntiat§d : "'0A11u§1al and deltaic deposits
' Pleistoééng . '*The;ferrééésf'< - Deltaic and alluvial deposits
'“Plibcenet h"':kf Ciﬁronellé' |
fTertiari ’Flemingu ,v‘ ‘Interfingeriﬁg'deltaic sands, silts and
o e - clays: brackish water silts and clay
_Nioéene N ->:Cétahoui§ Massive deltaic sands, non-marine siltstone
*‘fghiékésaﬁﬁay H §i1ty1¢ia§;, lenticular sands, silty clays
V = Anahuac‘if“' .Transgressive matine deposits; shéles, marls
: Oligaéepe; - ,f:io'w 1ﬂassive deltaigiénd'marginal'marine sands
o Fag "i‘Vicégﬂhrgi'k- ;Saﬁdy shales and 1igni;ig'clays‘v
i tJﬁéksoﬁ  ’“ Bréékish water shales and sands and marls
: Eoééne ‘CIAiSbrhé kMariﬁe,clays, marls to channel sands, lignitid
silts.,
' wilcox | Thick channel sands and shales

§-¢
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Figﬁre' 2-2; Top of the geopressured zone beneath the region (DOE, 1979).
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”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.

Geopressbred' , - Estimated ' Estimated Net
Sand Top m (feet) Porosity ~ %

No. 1 4441 (14,560) 18

No. 2 4602 (15,090) 18

No. 3 4728 (15,501) 17

No. & 4926 (16,150) 17

Source: DOE, 1979

'2) 10.4 to 13.3 cu km (2.5 to 3.2 cu mi) of sand volume;
‘3) 227 m (745 ft) net geopreséured sand penetrated;
4) maximum recorded mud temperatures of 147 °c (294_°F) at
5185 m (17,000 ft) which converts to a bottomhole temperature of 162 °C
(324.°F);
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



study area iS'undefgoing iand subsidence at present due to the two natur-
al caﬁses. Firét , the entire coast of sbuthwesternx_l;c;uisiana is under-
going regional- tectonic'subsidence, due to general compaction of sedi-
ments, at a rate of approximately 5 mm (.2 in) per year (Holdahl and
Morrison, 1974). Secohdly,'subsidence is probably occurring due to

fault movement rgsulting from differential compaction and slippage.
Man;caused shbsidencg,’due:tovthe removal of oil gnd‘gas or ground

water, has not been’reportéd or‘observed, but ﬁinor subsidence may

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

‘Lbcal areas of diffefehtial'Subsidence in excess of regional tectonic
adjustment, such as éctiﬁe‘oil fields, may be détecfable if an adequate
network of benchmarks exists, and if the network has been surveyed
over a sufficieﬂt‘time span to allow movement of benchmarks to be de-
tected. In thé“Rockefeller'Refuge'Prime Prospect area the only use-
fplbenchnmiRS'sdfveyed by the National GeodetiEESurvey are located
ialohg a single line fbllbwing Grand Cheniere Ridge, which, at its clos-
est point, isv3;2 km (2 mi) north of thé'p:o§OSed‘ve11 site.  Of the
seven'behch~marks-sﬁfveyed both in 1948‘andvl965,~the greatest differ-
‘ential movément has been about .3 m’(;9888*ft);:and_6ccutred only -at
one bench ﬁéik.f The»éxistiﬁg'bench mark network is not adequate
by'ifse}f~fpr-mappingfdifferéntial‘éubsidencé in the ‘study area beCaﬁsé.
the_neéfest,bénch mark.isrmore than'b.B km (S_ﬁi)%east‘of the site and
\survéy lines'8§ not extend soutﬁ from~tﬁe~chenief;~

2;1;4"Tec£§ni¢ Activity
- The Rockefeller Refuge Prime Prospect Area in which the Study areé is

located is defined by a seiies of arcuate, east-west trending faults



(Newchurch et al.,1978). Faults occur in the vicinity of the study

area and delineate the reservoir for the pfoposed 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
at present. There are no surface expressions to indicate fault move-

ment in the study area.

Seismic hazard in the study area is very‘loﬁ to non—existent (Algermissen,
1969; Algéfmiééen and Perkins, 1976). Potential for seismic risk is
described on a scale of 0 to 3 where ané 0 means no damage, Zonevl

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. On October 19,
1930, an intensity VI (Modified MERCALLI [MM] Scale) earthquake was cen-
tered south of Donaldsonville at approximately 30° N latitude and 91°

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

(114 mi) east of the study area. An infensity of V (MM scale) is esti- -
mated for this earthquake which shook houses and rattled windows. A
major east-west fault, which runs through Baton Rouge, is activerand

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

et al., 1970).
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2.1.5 Soils

Two soii associations are found in the study area. The Harris, Cheniere
Varient~Palm Beéch Assoéiation are the clayey:and saﬁd§'soils of the
Grand Cheniere-Rjdge.f The Harris—-Salt Water Marsh Association arevthe
‘mineral and organic soils of~tﬁe wetlands. On-the chenier, the Harris,
Cheniere Variant-Palm Beach Association has a severe limitation becausé
of flooding resulting fromhurricane storm-surge. Water impoundmenbts

~ are generally not attempted because of the high seepage rates. The
dominant use of this area is pasture. In thewetlands, the Harris-

Salt Water Marsh Association has a Qéry severe flooding problem as the
area is inundated‘most,of the time. Ponds may be maintained through
the use of the fair levee‘building material available ih the Harris
Moderatély,Saline Phase.v The dominant use of this,aréa}is for wildlife

habitat and'draiped.areas,for pasture. The soils are neutral (Ezernack,

1979).

2.1.6 Prime and Unique.Farmland

_There are no prime or uniqﬁe farmlands in the study'area'(scs, 1978)

2,2 Hydfbiogy and Water’Usevv
222.1 'Groundwater
‘;Z;ill.l-'bécuffeﬁcéjyﬁ

Fresh groundwater is available from two sources in the study area and

the surrounding area: 1) the Chicot aquifer, which extends to
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a depth of about 396 m (1,300 ft), and 2) the near—suffacevsands of i
the cheniers. The Chicot aquifer, a massive system of Pleisﬁocéhe f :
sands and gravels, is the principal source of groundwatér for séveralj
parishes of southwest Louisiana (Jones, Turcan and Skibitzke, 1954);-
The aquifer is a contindous hydraulic unit from the MiséissippigRivefy
valley weétwardvinto Texas, and from surfacé recharge areaskappioxi— E
mately 80 km (50 mi) north of the study are# tb an undétermgnedvdis-.
tance offshore. About 24 km (15 mi) inland from the coast, the“Chico;:'
aquifer is confined beneath fine—gréined;'low permeability sediﬁent#f

of Recent age, coastal marsh depOsiés, vhich are 10 to 20 m‘(30‘to::z

60 ft) thick. The second, and much more limited potential grounawafe;'
source, is the cheniers, which occur within the marsh deposits over- E
lying the Chicot aquifer. Cheniers are anciént, topographicailyAhiéh;
beach ridges which extend from the surface to depths of about 4.6 m

(15 ft) into the surrounding coastal marsh silts and ciays.. These |
narrow strips of high land are permeable areas which réceive ffeshr

water recharge from precipitation and salt water recharge from occasi?nal

storm tides.
2.2,1.2 Quality

Groundwater quality information is available in the region from'twd_Q
sources: 1) chemical analyses of water samples from wells ana 2):9;-
timates of groundwater salinity frém electrical logs of wells. Chémi;
cal analyses are available for only two wells completed in the Chicot

aquifer locally, and both are located on Grand Cheniere Ridge approximately

6.4 ko (4 mi) northeast of the well site. These analyses are listed in

By



2-13

Table 2-3 and show that the water from these wells is above the recom-
mended limit of 250 ppm chlorides set by the Environmental Protection

Agency (EPA, 1976).

The depth‘to the baee of various categories of groundwater, based on
salinity determined‘mostly from eveluations of electrical logs, is shown
in Figure 2-4.. In the study area, fresh water (less than 250 mg/1l
chiorides, or less than about 700 mg/l dissolved solids) extends to
between 60 to 90'ﬁ,(2°0 to‘300 ft) below the surface, and therefore
into the upper sandeﬁof the’Chicot aquifer. South and west of the
study area, ;he bese ofvfeesh water increases to more than 183 m

(600 ft) below the surfece. Slightly saline water (1,000 to 3,000 '
mgll dlssolved solids) occurs between approxlmately 90 to 183 m

(300 to 600 ft) in the area, and moderately sa11ne water (greater than
3,000 mg/1 dissolved solids) occurs between approx1mate1y 183 to 213 m
(600 to 700 ft) Sands below this depth contain water in excess of

3, 000 mg/l dlssolved SOlldS.
The cheniers are potential sources of limited amounts of fresh ground-
water. Howe#et, storm tides oecasibnaliy floodjthe;cheniers, result-
ing inirecharge of saline water to these shallow water-table aquifers.
No analyses are available»for‘groundwater in theicheniers.

5;2;1.3 Quantity

The quantityfbf‘watetxavailable from the Chicot:aquifer is vast be-:

cduse the aquifer 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
Aquifer, approximately 6.4 km (4 m1) northeast of the

proposed well site.

Cn 42

Well No. Cn 41
- Date . 2-2-55 2-2-55
Screen Depth 140 m 140 m
. (feet) , (460) (460)
Concentrations (mg/1)
Total Iron 1.2 1.2
Calcium 48 44
Magnesium : | 19 17
Sodium 408 317
Potassium —_— —
Bicarbonate 416 360.
Sulfate 2.1 0.5
Chloride 547 416
Dissolved Solids 1230 1000
Hardness as CaCog 198 181

Source: USGS files, Baton Rouge, Louisiana

C
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Figure 3-4. ' Groundwater quality/ depth telationship in the Chicot
aquifer (Rollo, 1960; Winslow et al 1968).

L3
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ave:agé}petmeabilitj pf'ab9u£ 5,67é 1/da (1;506 gai/da pé: sq ft)
(Hardét’et ;1;,19675 and éxtend$;ovét thousands'ofISQUarebkiloﬁeters'
of LouisianaAanaifexés; ‘Iﬁ the study area the quan£ity'o£ water avail-
ablevié‘liﬁited only'bj‘the;quality of the wété:vfequiredi i.e., fresh
‘ wéteffi§‘limited:t§ tﬁe ﬁpﬁgr few hgndred meters of sédiﬁents. Local
groundwater proauctioy appears to be limited to reéideﬁtial wells .

which‘pfdduce leég than about 1,900 1/da (500 gal/day).
2,2.1.4 Use

Groundwater use.in the region is limited to domestic supply wells used
by reéidents'along Grand Chéniere Ridge, 3.7 km (2.3 mi) nortﬁ_of the
Gladys McCali well, Generally, eéch_residence has a well ¢om§1éted in
the Chicot aqﬁifer betﬁeen'60.and 150 ﬁ (206 and 500 f;) deep. Addi-
tional shallow, domestic supply Qells 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.

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 iake Charles 64 km (40 mi) to the northwest,
has resulted in the decline of water levels throughout southwestern
Louisian#. In the region, water levels in the Chicot aquifer have
declined from a few meters above sea level in the early_19005 to about
3 m (10 £ft) below sea levél presently,'due tblghé effecté dfvdevelbp—

ments of groundwater supplie$ iplénd'(Zack, 1971; USGS; 1978).

C
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Betweenv610—915.m (2,000—3,@00‘ft) below the surface the

geologic Section.iS-dominated by saline water-bearing sands. Some

. of theseisaline 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‘indicatevthat the closest
‘disposal wells are in Little Pecan Lake field, 8 to 9.6 km (5 to 6

.mi) east ofathe stud&‘area,vand 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 1/da (20 to 3,500 barrels/

.

day.
. 2.2.2 Surface Water

The occurrence and mouementVofhsurface_Water in the area of the proposed
well are typical of the coastallLouisiana'marsh'setting, Surface

water parameters are»closely related to hoth'physical and cultural
landscape features. In the coastal setting, climatic and geomorphic
factors determlne the range and character of surface water activity,
establlshlng predictable hydrologic responses 1n a natural settlng.
However, in addition to a complex set of physical variables, there
‘exists 1n the coastal region an equally complex set of cultural

features.

Canals, levees, access roads, spoil deposits, weirs and other man—>
, made structures interact with natural drainage patterns in the wetlands
area to produce a distmctive comblnation of hydrologic processes .

«and responses. Thls sectlon describes the resulting surface water
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characteristics of stream regime, water quality and water resources

development as they pertain to the proposed action in the study area.

2.2.2.1 General Basin Hydrology

The study aréa is located in the Mermentau—VermiliOn—Teche River
Basin, comprising an afea of about 17,431 km2 (6730 miz) (Louisiana
Stream Control‘Commission, 1978). Basin drainagé is pfimarily north
to south in response to a regional‘elevation gradient ranging'from
over 91 m (300 .ft) above sea ievel in';he upper basin, to sea level

in the marshes of the lower basin near the well site. 'Flatness of
terrain and the ubiquitous canals of the lower part of the basin in
the vicinity of.fhe proposed well site allow‘much‘cross—basin transfer
of surface water, thus creating a fairly indeterminate dfainage

pattern for much of the marsh area around the well site.’

Most of the marsh surface around the well site is at or near mean

sea level; tﬁerefofe surface drainage is sluggish, both as confined
(channel) and unconfined (sheet) flow. The only natural ﬁreak in '
topography is Grand Cheniere Ridge, with a maximum elevation of less
than 2 m (7 ft). Because of its location north of the well site, the
ridge significantly interrupts gradient flow through the study'area.
Additional flow impediments are levees, access roads and spoil banks

along the sides of canals in and around the Study area.

Details of surface drainage patterns around the study area are shown
in Figure 2-5., Drainage divides, such as Highway 82 and the Grand
Cheniere Ridge to the north, as well as existing access roads into

and near the well site, tend to confine and direct surface drainage
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ssessessesees LEVEE, ROAD, BUILT-UP AREA, IMPOUNDMENT
1 CANAL, STREAM, OPEN WATER |
3 RIDGE WELL-DRAINED
I WOODEN BRIDGE ‘
=)  DIRECTION OF NORMAL FLOW
.8m 100 YR MAX FLOOD ELEVATIONS (meters above MSL)

Figure 3-5. Surface water features and generalized water movement
in the study area. Flood elevations from Newchurch
et al.,1978. .= . : P
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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 thfough the study'area, following
the small natural gradient in elevation toward Hog Bayou (Figurev2—5).
Inside’the impoundmenfraround the well site,rwater flowé in this same
direction-under the plank access road in two placeé - about 91 m

(300 ft) north of‘the well.site and'abou£'1.6 km (1 mi) north‘of the
well site where twobwooden'briages are locatéd in the road. The .
levees impounding the well site are presently in generally good condi-
tion with two exceptions: a possible weak spot about 0.8 km (0.5 mi)
south of Highway 82 on the east levee; and an old water control
structure near the southeast corner of the impoundment (Baccigalppi,
1979). Some leakage might 6ccur in these two places, but otherwise
th; 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 uppef parts of the basinm,

tidal oscillations and weather events. Southerly winds drive Gulf
waters up against the coastline, causing northerly movement of water
and flooding of the marshes. Northerly winds have the opposite effect,
at times almost emptying the marshes. Under cer;ain conditions there
is no detectable movement of water in any direction. Drainage péttéiqs,
water levels and salinities in the marshes and hxdrologically_connected 
streams and canals are thus caused to fluctuate on a daily, or even

hourly, basis.
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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 relativeiy;rare;rthe tropical cyéloﬁe is a dangerous part of
the natural environmen; of thg study area, particularly in its effects
upon local hydrologic regimes. Precipitation in excess of 760-890 mm
(30-35 in) is not unﬁéugl during the course of these storms, and tﬁe

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

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

2.2.2,2 Water Quality Characteristics

The area around the proposed'wéll site is presently designated as "efflu-
‘ent limited" (méeting eétablishedivéter quality criteria or reasonably

expected to meet the standards afier‘apflication of technology to control
industrial and muﬁicipal disch#rges) (Domingue, Szabo and Associates, Inc., -

\

1975).

Salinity conditions in the sfudy area affect vegetation, wildlife and

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

salinities in the LQuiéiana'coastai zone. On the average, surface
salinifies’#found the well éite(tangé—bétﬁéen-s.ﬁyénd lsfb'bpt(partsg‘
per”thousaﬁa) in the opeh mérsheé; with'lakes and éanéis‘béing mostly -
fresh. Watef‘exéhangelb§ tidal action is somewhat rgstricted by cul-
tural controls and ﬁy the relatively few bpenihgs:betweén the Gulf and -

the marsh (Barrett, 1971).
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Figure 2-6. 1Isohaline map of the Louisiana coast (Modified froﬁ Chabreck
and Palmisano, 1968). :
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A preliminsry assessment of water quality conditions has been conducted
for the area of the well site pursuant to the Lou1siana 208 waterv
quality program, funded under the Federal Water Pollution Control Act
of 1972 (Newchurch et al, 1978) Owing to tldal influences, low river
flows and\unsevered commusitles, severe oxygen depletion and high fecal

coliform counts‘plagoe much of the coastal waters.

Table 2-4 sommarizes'3vailable information on water quality in tHe wet-

lands around the'proposed Well site., Table 2-5 summarizes water quality '

criteria and water use designetions in the vicinity;of the well site.

Table 2-4. Initial Water Quality Assessment, Segments GS-E 05-F, and

05-6.
Statewide Priority ‘

Problem ‘Ranking - - Assessment
Municipal and Industrial R 1 Pecan Island unsewered
Discharges N
Specific and Localized 2 ‘ ' No significant pollution
Problems -

Sediment and Notrients 4 i 3 : Agricultural production:

‘ e ' rice, sugar cane
Low Concentrations of ,' o 4 . No significant problem
Pollutants ’ R until sufficient monitor-
(herbicides, pesticides) '{ ~ ing data prove otherwvise

Source: Newchurch et al 1978 :

2;2;2.3;.Water Resoutce Development = -~

No municipal or domestic water supply is taken from surface water sources in
the study area, but most stream segments- are classified es suitable for

"primary and secondary contact recreation" and for "propagagion of fish and



Table 2-5. Water Quality Standards#*** (gelected parameters) and
Water Use Designations** (selected stream segments).

Water Uses c1 S0 DO pH  TDS Temp.  BAC*
Segment A B COD (mg/1) (mg?l) (mg/1) (range) (mg/1) (°c) STD
LACASSINE BAYOU A B C 90 30 5.0 6.0-8.5 260 32 1
(headwaters to
Mermentau R.)
MERMENTAU RIVER A B C N/A N/A 4.0 6.5-9.0 N/A 35 4
(Grand Lake to
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 Itemperature = maximum values
dissolved oxygen = minimum values

*Bactérial Standards:

*%A = primary contact recreation
B = gsecondary contact recreation

C = propagation of fish and wildlife

D = domestic raw water supply

1l = fecal coliform content f log mean 200/100 ml; no more than 10% of samples exceed 400/100 ml

2 = fecal coliform content € log mean 1000/100ml; no more than 10% of samples exceed 2000/100 ml

3 = monthly average of total coliform MPN < 10,000 /100 ml; monthly average of fecal coliforms S 2000/100 ml
4 = monthly total coliform median MPN < 70/100 ml; no more than 10% of samples exceed MPN of 230/100 ml

Source: Louisiana Stream Control Commission, 1977

-t
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wildlife" (Table 2-5). In the water quality segment which includes the -

proposed well site, there are six industrial users and no municipal users

. listed (Domingue, Szabo and Associates, Inc., 1975). No wild, natural and

scenic, or recreational waterways have been designated in or near the study

area (Louisiana wildlife and Fisheries Commission, 1976).

2.2.2.4 Floodplains/Wetlands

"As stated previously, the proposed project will be located on the existing

Gladys McCall well site which is totally contained within an existing ring
dike, Access will be via an existing board road. Although the existing
Gladys McCall well site and access road lie within a floodplain and wetland
area, no wetland areas’willube disturbed by the project because all activi-
ties will be confined to the existing well site and board road. The USCE
has reviewed this project and determined that no Department of Army permits
related to activities in wetlands areas are required for this project (USCE,
1980). The wetlands areas are further described in sections 2.2.2.1,

"General Basin Hydrology"kand'2;3 "Flora and Fauna."

Expectedtfloodshazard,inrthe area of the wellrsite is shown in Figure 2-5.

Elevationsfin'the’wetlands (Decker, 1980) around the well site are at or

~near sea‘level. ’As shown in Figure 2-5 the storn'surge»generated by the
100—year flood event (a flood which has an average frequency of occurrence

of once in 100 years, but can occur during any year or in consecutive years)

in this area of the Louisiana coast is expected to reach a maximum

elevation of- approximately 3. 8 m (12 6 ft) (Figure 1-6) (USCE, 1970)
Consequently the entire well site and surrounding area as far north as

Grand Cheniere Ridge are subject to serious flood hazard.
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2.3 Flora and Fauna

The proposed well site lies about 3.7 km (2.3 mi) south of the Grand
Cheniere Ridge and immediately west of Rockefeller Wildlife Refuée
(Figure 1-3). Chabreck (1972) characterized this area as intermediate

to brackish marshes with average salinities ranging from'5S to 15 ppt.

The study area is composed of marsh vegetation and open water inter-
spersed with spoil banks in some éreas. Marsh habitat existed in

three different cénditions depending on ﬁhe loéal water regime. The
prbposed well site is located in tﬁe southeastern corner of a 7.7 sq km
(3 sq mi) impounded marsh areé. This impounded marsh contains a great
deal of open water near the northern end, grading into broken brackish
marsh af the southern end (Figure 2-7). The marsh outside this impound-
ment is also brackish, but unbroken and continuous. South of the
impounded area there are two lakes, First Lake and Second Lake,
connected by Hog Bayou. Water flows from the northeast toward

the southwest through this area, excluding the impoundment and
eventually flows into the Gulf of Mexico. Chabreck (1972) found

the predominant brackish marsh vegetation to bé wire grass

(Spartina patens) and salt grass (Distichlis spicata}. A more complete

list of plant species present may be found in'Abpendix B, Tables B-1- B-3.
Cattle-grazing is an important iand.use practicé iﬁ the Chenier Plain
marshes. A dewatefed marshrexists west of‘thé céntinuoué unimbounded
marsh (Figure 2-7). Water level is also contrdlled in marshes to Fhe éast
of the impounded area. This land is also usea for ﬁaéture during part

of the year.

o
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Figure 2~7. Vegétation of the study area.
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The Chenier Plain marshes suppor; a variety of faunal species (Appendix B,
Tables B-4 - B-9), many of which are important to the recreation and

economy of Cameron Parish. Louisiana is the leading fur-producing -

state in the United States, with nutria (Myocastor coypus) the most
important furbearer (0'Neil and Linscombe, 1977). Research conducted

at Rockefeller Wildlife Refuge has led to a manageg comﬁericalrparvest

of alligatdr hides (Alligator nississippiensis) in Cameron, Vermillion

and Calcasieu Parishes. Thé of fshore menhaden (Brevoortia patronus)

and shrimp fisheries of Cameron Parish are important components of

Louisiana's fish industry.

The study area lies within a system of wetlands which are used by a
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. The wateffowl resource in
Cameron Parish was harvested at an average annual rate of 172,702 gducks
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).

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 in

O
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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 pfedominantly wire grass and groundsel-~

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

spoil banks within the study area contain predominantly these species

as well as marsh elder (Iva frutescens) and roseau cane (thagmites
cormunis). Groundsel-bush tended to occupy the higher sites and

marsh elder the lower sites on the spoil banks. The roadsides con-
tained a large variety of plant taxa (Appendix B, Table B-3). The
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 tﬁe study area éerve #s habitét for both.
aquatic and terrestrial fauna. Olsen (1975) reported 14 bird species
nesting on spoil banks in the intermediate’marshés of Rockefeller
Wildlife~Refuge'(Appendix B, Table B-5), six bird species'pesting

in the intermediate marshes in Rockefeller Wildlife Refuge (Appendix

- B, Table B-6), and 82AbirdfsPecies_utilizing the area at various

times during the»year.‘lMOSt 6f-thé mammals listed in Appendix B,
TablefB—4, would ﬁrobabiy utilize the terrestrial habitats in the -

studf area. - The speckled kingsnake_(Lampereltis getulus holbrooki)

- and the western cottonmouth (Agkistrodonipiscivorus leucostoma)

© were two reptile species observed utiliiing'terrestrial habitat in

the study area. “Appendix B,'Table‘B—7, lists other reptiles and

amphibians whose range includes the study area.
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2.3.2 Aquatichlora and Faund

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. A solid

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

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

submergent.

The natural marsh outside the impounded area also was comprised mostly
of wire grass, saltgrass and bulrush. At the proposed well site,ﬁa
bluegreen algae mat was noted, comprised mostly of Anabaena sp.,

Spirulina sp., Oscillatoria sp. and diatoms.

The aquatic fauna of the area would include a large number of fish
species as noted by Perry (1976) and shown in Appendix B, Table B-8.
Highly aquatic mammals possibly utilizing the area are nutria, musk-

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. These

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

(Himantopus mexicanus). The Chenier Plain marshes are a very important

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 B-9.
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2.4 Endangered'Species

The study area is 1nc1uded w1thin the present orqhistorical range of

a:few threatened or endangered species (Federal Register, 1978) The only
endangered animal spec1es whosevpresent range includes the study

_area is the red wolf (Canis rufus) (U. S. Department of Interior, 1978) .
(Figure 2-8). The. historical ranges of the southern. bald eagle (Haliaeetus

leucocephalus) and peregrine falcon (Falco peregrinus) 1nc1uded the

study area, and these birds could possibly occur in the area. The

whooping crane (Grus americana) and the brown pelican (Pelecanus

occidentalis) historically occurred in the area but" neither exist

there now. The American alligator (Alligator mississippiensis),

threatened.species,-does occur in the area. = -

One proposed endangered plant species, a skullcap (Scutellaria thieritti),

could possibly occur in the area, although it was not noted during field
observations. Definite ranges for endangered plant spec1es have not

been established in Louisiana.
2.5 Noise -

~2.5.1 Ambient Noise

The ambient or'background noise:levelffor the'study area“is typical of
: most of Louisiana s marsh areas far from noise sources of human origin.
._This level fluctuates between 40—45 dBA depending upon insects and at-
mospheric conditions (LDOTD, 1979) Near the road where the residences

. are, the noise level will be higher. A noise level‘of 50%55 dBA is not

uncommon at the residences nearest ‘to the well site. The source of this
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noise is nornal human acti;i:y associated with’deueloped areas. As

would be expected, the noise level during the night_is lower than dur-
ring the daytime. Levels as low as 40-45 dBA are not uncommon in sim-
ilar lightly developed areas,’ Table 2-6 lists common sounds and their
associated noise 1eve1s for‘oonparison. Nighbtimenoise levels in the

" marsh can be lower, sometimes as quiet as 35 dBA.
2.5.2 Regulations

The State of Louisiana has no specific guidelines concerning noise levels
from geothermal activity. The Occupational Safety and Health Act (OSHA)
set guideiines restricting the amount of noise workers are exposed to
during any given period. ,The‘foiloning levels were.recommended as

maximums for exposure without hearing protection (Table 2-7).

Table 2-7. Permissible Noise Exposure Without Hearing Protection

Duration per day (hours) - N 5 Sound 1eve1 (dBA)
8 90
6 — ‘ - 92
SR e 97
2 00
% N R 102
1 UL S 105
Y or less ‘ ] o115

‘Source{joecupational Safety and Heaith‘Aét51197l

P —— - a —

Since noise from machinery”often”fluetuates'dufingéaugiuen'time neriod,
methods have been dev1sed to quantify these fluctuating noise levels
as a single number during a given time period The most commonly used

‘method is called the Equivalent Sound Level or Leq. This is .a single



2-34

Table 2-6. Common Sound Levels,

* ee . Intensity
Sound source _ dBA Response criteria (Vi/m?)
Carrier deck jet operation 150 ) : 10°
» 140 Fainfully loud; limited 10®
' amplified speech ’
130 . 107
Jet takeoff {200 1) Maximurn vocal effort
Unmutfied geothermal well :
' 120 105
Discotheque : . v
110 . 105
Jet takeoff (2000 ) : ‘ '
Shout (0.5 f1) ‘ .
100 ' 10*
Heavy truck {50 #1) Very annoying, hearing
camage {8 hr)
S0 10°
Pneumatic drill {50 tt) Annoying _
80 _ _ B T o
Freight train {50 f1)
Freeway trafiic {50 f1) Telephone use difficuit;
~ intrusive '
: 70 10
Air conditioning unit {20 ft)
60 : 1
Light auto tratfic (S0 #1) , Quiet
50 107!
Living room
Bedroom
40 1072
Library
Soft whisper {15 f1) ‘ Very cquiet
30 1073
20 - 1074
Broadcasting studio ‘ ~dust audible
o Threshold of hearing.

0. N 1076

3Typical A—we:lghted. sound levels tazken with a sound level meter and
expressed as decibels on the scale. The A" scale approximates
the frequency response of the human ear. B

Source: Council on Environmental Quality, 1970.
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sound level which represents the mean of all the fluctuating sound levels

over a given period.

" Another desériptor is the day/night level of Ldn. This is a 24 hour

equivalent sound level with a 10 dBA penalty added to the nighttime noise

levels in an effort to account for sleep disturbance. Both of these

descriptors are used by the Environmental Protection Agency in their

guidelines which are based on land use and activity as well as noise

level. These guidelines are summarized in Table 2-8.

Table 2-8. Levels of Environmental Noise.

To Prevent _ : Level

Area

1. Hearing loss Leq (24) f 70 dBA 

All areas

2. Out:door"A'c‘:tivity a. _Ldn £ 55 dBA - ‘e

'Interference and
Annoyance

v

b. Leq (24) €45 aBaA

~Outdoor residential and

other areas where people

: spend varying -amounts: of
~time. |

Outdoor areas where people

~ spend limited amount of
"~ time. ‘

3. Indoor Activity a.. Ldn £.45 dBA
Interference and ' '

Annoyance . \b.,»Leqr(Zh)':$4§ dBA

Soutce: Environmental' Protection Agency, 1974

+

" Indoor residential areas.

Other outdoor areas. .
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The Department of the Interior has also published guidelines based

on land ﬁse, as follows (Table 2-9):

Téble 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 50
Residential-Urban 60 55 45
Residential-Suburban 50 45 35
Residential-Rural 45 ' 40 ‘ 30
Agricultural 70 65 55
Recreational 45 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. However, since this station does
‘not have a 30 year normal, data from the long-term National Weather Ser-

vice Station at Lake Charles are used. The most recent data for 1978 are

O
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used for this comparison. The study area is only .17°C (.03°F)'warmer,
but‘the>rainfall is‘about 28’cm (ll in) more at the site than at Lake
Charles. 1In other words, temperature field between the site and Lake
Charles is about homogeneous because the terrain-invthe southuestern
section of Louisiana is located on the same flat level coastal plain

as lake Charlesﬁ"Because the site is closer to the coast, it may be
subject to more'conVective conditions. This is important in that more
rainfallhcan increase the frequency of raindut orewaShout; i.e. air
pollutants at the site are more frequently cleaned out by the rain than

at Lake Charles.

The region is humid subtropical with a strong maritime character. The
climate is influenced to a large degree by the amount of surface water

in the form of 1akes bayous, and flooded rice fields, and by the proximity
of the Gulf of Mexico. .Throughout the'year_these water bodies modify the

relative humidity and temperature, decreasing the range between extremes.

-When SOuther1§7winds prevailg thesefeffects are increased, imparting the

characteristicsfofva’marine climate. " The*summer months are consistently

quite ﬁarm,:butvmaximumitemperatures'rarelyVexceed 38°C-(100°F3‘because ‘

of the unifo‘mly high humidity of the dominant maritime tropicalv'air"

mass and the moderating effects of cloudiness and the scattered ~con- o

vective showers and thunderstorms which are a primary feature of the

’weather during these months.t The study area is also SubJect to infrequent

mbut important polar influences during the winter as masses of cold air

periodically move southward across . the plains states and out over -

< the Gulf of Mex1co. . The winter months are normally mild with cold

L

spells usually of short duration.
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2.6.2 Meteorology Near the Study Area

Since the Rockefeller Wildlife Refuge Station measures only temperature
and precipitation, other pertinent meteorological parameters are based

upon the long-term measurements made at Lake Charles.

In the study afea, prevailing wind flow is from a southerly direction
during most of the year. fhe flow of air from the Gulf of Mexico helps

to temper éxtremes of summer heat, to shorten the duration of winter

cold spells, and to provide a séurce‘of abundant rain. Winds are usually
rather light. Almost 80% of hourly wind speed observations during the

year are 6 m/s or less.

Rainfall is heavy with the normal annual total near 1409 mm (55 in).
Amounts are substantial in all seaéons, although there is an‘early
autumn minimum in October. All other months except March produce an
average of more than 100 mm (3.9 in), with the July total often more
than 166 mm (6.5 in). Almost all rainfall is of the convective and
air mass types, showery and brief, except occasionally during winter
when nearly continuous frontal rains may sometimes persist for a

few davs.

Summer relative humidity exceeds 80X for about 12 hours per day. High
humidity may be experienced at any hour, but occurs mainly at night;
90Z or more of the hours from late evening through early morning have

relative huﬁi&ity of 80% or higher. Readingé of 50% or less occur

about two hours per day, usually during afternoons; ffom 25 to 40%

of midafternoon hours have had relative humidity of less than 50Z.



Thunderstorms occur each month. They‘are most frequent in July and 2-39
August with almost one-half of the days in each month reporting thunder;
the fewest days with rain are in October. Severe local storms, includ-
ingvhailstorms, tornadoesngand local windstorms;fhave occurred over
small areas in all séésoﬁs,'tu: oCCur mbst'frequently during the spring
‘months. ‘Sincev1900’the centers 6f’fcﬁf hurricanes have passed verp
near Lake Charles. The area has been affected by several other hur-
ricanes, and also by a number of tropical storms which’did not attain
hurricaneintensityr The strongest wind reported from 1940 through
1971 was 36 m/s from the southeast in 1957; However,‘Lake Charles is
in the region where a mean recurrence interval of 50 years gives a
standardized extreme wind speed of 46 m/s (90 mph) During such storms,
precipitation may exceed 760—890 mmr(30-35 in) over an area. The prob-
-ahility of hurricane-forceiwinds in the study arearduring any year is

about 7-8% (USCE, 1976).

The atmospheric stability class 1s very important in the diffusion cal-
culatlon, therefore Table 2-10 gives the pertinent information as a

first approximation to be used in the impact computationkinsofar

as the a1r quality due to the proposed action is ‘concerned. Note that
stability Class A represents extremely unstable conditions, B. unstable,

C slightly unstable, D neutral, E slightly stable, F moderately stable
and_G‘extremelygstableﬁ(Slade,L1968); It is evidentlfrom the~tab1ei |
that the.combination of‘neutralﬂandgslightlypstablevconditions)(Da& E) -
occupy ahoutrozz‘offtheAyear,,'Fox,detailed diurnalgvariations;of y
Peréentage‘-df frequency of inversion at Lake,,(:harles; see Hsu:(1977). ;

Since the concentration of pollutants is 1nversely proportional to

B

the ventilation'factor,'i e. the product of wind speed and mixing height

St
[y s tent

(Hsu, 1977), durinéythe warmer part of the year the pollutants are

nearly twice as easil& dispersed as in the winter season.
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Table 2-10. Percent Frequency and Wind Speed for Stability Classes as
Averaged between Taft, Louisiana and Houston, Texas

Stability Class Percent Frequency . Average Wind §peed, m/s
A 6.4 4.0
B 2.4 §.3.
c 4.8 4.2
D 32.2 4.1
E 29.4 3.0
F 14.3 1.7
G 10.5 - 1.3

Source: DOE, 1980

2.6.3 Air Quality

Since the proposed well site has no air quality measurements and is
located on the same flat coastal plain as the nearby Laﬁé Charles, the
air quality for the study area may be approximated from observations
made at the Lake Charles area. Table 2-11 summarizes thé existing air
quality in the general area compared to the National Ambient Standards.
For comparison purposes, measurements of carbon monoxide at Nederland
and West Orange, Texas were also inéludéd in the table since these two
areas are located in the same Air Quality Control Regioﬁ;i.e., 106,

as Lake Charles and thg proposed well site (EPA, 1978a). From Table
2—11.it can be seen that, except for ozone and nonmethane hydrocarbons,
other pollutants as listed and reguléted by Federal and state agencies
were within the‘ﬁrimary standards. Sincé the site is avrural area

it is expected ;hat the pollution levei is much less than that at

Lake Charles,



2-41

\_/ Table 2-11. Summary of Air Quality Data Observed in the Lake Charles Area
as Compared to National Ambient Standards.

Pollutant Avefége Time Primary Standards® Lake Charles Area
Particulate matter Annual 75 55¢
' (Geometgc mean) c
24-hour ‘ 260 154
Sulfur oxides : Annual 80 26°
(Arithmetic mean)
24-11021:%, - 365 108°
Carbon Monoxide l-hourb ' 40 o 5.7d, 8.4e, 7.5f
Nitrogen dioxide Annual 100 42
(Arithmetic Mean)
Photochemical 1 hour? 160 282°
Oxida'nts, 03
Hydrocarbons 3 hour 160 1858

(Nommethane) (6 to 9 a.m.)

a. Units are in pglm3 except for €O which is in mg/m3
b. Kot to be exceeded more than Onéekper year.
c. For the year of 1976 (data'sburce: EPA, 1978&)

d. Heasﬁred'by Louisiana Dept. of Highways at Westlake opposibeindustties
about 200m from I-10 on Feb. 10, 1976 during Jan.-Feb. 1976.

e. Nederland, Texas, same as c, for comparison only
f. West Orange, Texas, same as e. -

g. Measured by Louisiana Dept. of Highwafs*at-Caﬁeroh“Evacuation Route in
~ Cameron Parish at 11 a.m. on January 20, 1976.
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Duerts tﬁe absence.of sampliné stations within thevstudy érea; the
annual averagevair qqélity wasrprgaicted using the,Climatologiéai
Dispergion Model - CDM (EPA, 1553).. Sulfur oxides were selectedlas
‘the pollutants for the médelling effort beéauée emissions from a geo-
‘pressured test well ére more likely to contribute to'SOx levels than
other pollutants for vhich standards»eiist (DOE, 1978). However,
there are no SOx emitters (<1 ton per year). As a result, thevmodel

predicts an SO, concentration of zero everywhere within the Rockefeller

Refuge area (DOE, 1978).
2.7 Unique Resources
2.7.1 Recreational Areas, Existing and Proposed

The study area is located within the interior marsh areas of Cameron
Parish and is surrounded by numerous natural and man-made bodies of
water which are frequently used for recreational purposes such as hunting

and fishing.

There are two National Refuges and one State Wildlife Refuge near the
study area (Figure 2-8). The Lacassine National Wildlife Refuge,
approximately 32 km (20 mi) north of the study area, offers 12,869

ha (31,776 ac) for outdoor recreation, especially sport fishing and
hunting on a seasonal basis. The Sabine National Wildlife Refuge,
located approximately 37 km (23 mi) northwest of the study area,
also offers ample opportunities for outdoor recreationm. Its 57,853

water, are used mainly for sport fishing, crabbing) seasonal hunting
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and bird watching. The Rockefeller State Wildlife Refuge, 3.2 km
(2 mi) to the east.of the proposed wvell s*te, with its 23 670 ha
(58,445 ac) of marsh, shallow water impoundments, canals and bayous,

is also a haven for sport fishermen and outdoor lovers.

There are no National or state parks, nor any scenic views.within

the study area. Althougn a State PreServation area/has been'proposed
for Cameron Parish, its location has not been determinedjas yet. Grand
ChenienaPark, comprising 1.6 ha (4 ac) of large oar trees with a boat
launching site and wharf with access to fishing, crabbing and swimming
in the Mermentau River, is open to the public and is maintained by

the Parish. The park is west of the study area.r Recreational
community centers along Highway 82 within the surroundings of

the study area include a baseball. field and St. Eugene Church
(Figure 2-9)

2.7.2  Archaeological Sites

Records on file at the Louisiana Diuision of Archaeologyfand Historic
Preservation show no recorded prehistoric sites within the study,area.
The State Historic Preservation Offide recently confirmed this fact

(Carrier, 1979),

In addition, a cultural resources reconnaissance was conducted“on.~‘

May 8, 1979 in order to check for sites at the prOposed well location ‘"j
and to interview local residents concerning possible previous collec-
tions of artifacts or locally known sites within the study area. (The

proposed well site lacks elevated locations suitable for prehistoric
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' habitation.) No prehistoric artifacts were evident on base soil sur-
‘Tounding the existing well site. Local residents.on Grand Cheniere
Ridge reported no finds of Indian mounds, pottery or stone tools within

the study area.

The Chenier'Plain region'has been the subject of archaeological investiga-
tion since the late 18005 (Beyer, 1899 Collins, 1927 Ford and Quimby,
1945 McIntire, 1958) The Grand Cheniere Ridge belongs to the third
oldest complex of ridges and has been available for occupation since
about A. D. 850 (Gould and McFarlan, 1959). Two sites are located on the
ridge outside of the study area, one of which (16 CcM 10) was utilized be-
tween A D. 850 and A D. 1000. Because of the known occurrence of sites

on Grand Cheniere Ridge, this location should be considered a high site

probability area.

Buried archaeological sites within the study area are unlikely, though
not. impossible. The west Louisiana continental shelf south of Cameron
Parish displays evidence of a delta lake probably dating to the period
around 12 000 years ago (Coastal Environments, Inc., 1977). Thus:the f
several.meter deep,Chenier Plain organics, clays and silts may'be‘:ﬂ
underlain/by:deposits of an age‘suitable‘for containingiartifacts of |
the Paleo-Indian tradition or ah“éariier'cu1tﬁfa1 tradition.;d(ﬂowb -
ever, no artifacts have yet been,found from thesedcircumstances.)

Since subsequent sea level rise inundated the study'areaiuntil the for-
mation of the present land surface during the past l 000 years, buried

sites of later periods are not expected.
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2.7.3 Historical Sites

No structures or locations listed on the National Register of Historic
Places exist within the study area (Federal Register, 1979). Conver-
sations with residents along Grand Chéniere Ridge confixmed that many
structures were destroyed by Hurricane Audrey in 1957. Two houses ap-
parently dating from the turn of the century to the early 1900s were.
observed. One ié an apparently unoccupied two story structﬁre shel-
tered by seQeral large trees and bearing the name "Canik" 6n the mail-
bbx. ’The‘Canik house is 1ocated on the north side of Highway 82,

0.64 k@'(0.4 mi) east of the existing plank road leading to the pro-

posed well site. The second house was built in 1918 and was added

on to subsequenfly, according to the current resident, Mrs. James
Fawvor. ‘Only the porch was destroyed during Hurricane Audrey. The
house, located just to the west of the study area on the north'side
of Highway 82, is of cypress construction and is elevated on brick
foundations. Although no structures dating to the mid to late 18005
appear to remain standing in the study area, artifactual evidence of
these historic farm sites undoubte@ly exists. The present‘populatiop
of Grand Cheniere, as suggested»by the family names of’the garly set-

tlers, is of northern and southern European éncestory.
2.8 Demographic and Socio-Economic Setting
2.8.1 Demography
The population of Cameron Parish is 100% rural. In 1976, preliminary

estimates.of the parish population were 8,980, representing a -0.3%

population change from the previous year (1975), when the popuiation
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was 9,009 persons (Louisiana~8tate.Planning office, 1977). TheIStudy

area is within Ward 2 of Cameron Parish which in 1970 had a popula-
tion of 1,116 (PARC, 1973), representing an increase of 31.5% over the
1960 population (PARC, 1973.’ -

There are mno nondwhite conmunities within the study area. Population

statistics for white and non—white persons show a small percentage of

non-white population for the Parish (PARC, 1973).

The nearest populated community to the study area is the unincorporated
town of Grand Cheniereé approximately 8 km (5 mi) west of the well site.
Population for Grand Cheniere in 1960-was'1,166 persons. Population
projections for the‘Parish ano Grand Cheniere, the nearest community,
show slow to noderate population growth (PARC, 1973); The nearest
large population center is,Lake’Charles Standard Metropolitan Statis-

tical area, which in 1975 had a population of 150,728 people.

,,2.8.2‘ Ethnic Groups
Anglo—Saxons were the first white group ‘of people to settle Cameron
. Parish around the mid 18003. They were: followed by a group of French .
Canadians who arrived in the Parish in the late 1800s (PARC, 1973)
.eToday this latter group constitutes the most dominant and culturally A
influential group. The Parish forms part of what is known as Acadian
Louisiana (Bertrand 1976) 4

2.8.3 So¢io4Econom1c Characteristics

The major industrial employer in Cameron‘?arish duringrthe 1960s
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and in 1970 has been fhé petféleum extraétion industry,' The;seéoﬁd~

largest indust;iai émp1oyé:yinll97Q Qa; agriculﬁﬁre;  Althéﬁgh
closely followe& by the ﬁanuféctUring iﬂdﬁstry; tﬁé cpmbinediServiéé

industries, inciudiﬁg gov;rnment,»represeﬁi fhe'ﬁiggest emplbyer

- (PARC, 1973).

In 1969, median family incomerin Cameroﬁ P&riéh.was‘$4,466.00, ranking
17th among thebstaté's Pariéhes. ’Mediah_f#mily iﬁééme is exﬁected to
increase by the year 1980 to $11,500.00; ij1985‘it’is expected to rise
to $13,000.00; and for 1990 it‘is fdrecasted to reach $14,600.00 (ICRPDC,
1974). Per capita, personal income rose ZKQSZ in 1972 ($2,691.00) over

the 1970 personal income ($2,161.00).
2.8.3.1 Agricultural Economy

Cameron Parish's main crops (valued ét $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) wefe 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 [4000 ac]l).

2.8.3.2 Petroleum Extraction

Minerals produced in Cameron Parish in order of value are: petroleum,

 natural gas’liquidé-and sand and gravel. Also salt and shell are
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\iJ  minerals produced in the Parish in lesser quantities. Natural gas and

oil productiOu for 1970 in'Cameron Parish was as follows:

Crude 041 - Condemsate Casing Head &
‘Barrels ,"5, © - - Barrels ’ - Natural Gas-MCF
16,275,000 . 9,807,400 | 905,452,000

Source: .ICRPDC5;1974 2

Oiliaﬁd,gas fieldé'a:é near the'study aréab(Figure 249):iCrab Lake
Field (316 ha [790 aé]); which in 1975 produced 2£;811 barrels of crude
© oil, 1;284 barrels of cbndensate and»46,392 MCFbof dfy gés; Price Lake
Field (800 hé‘[iZOQ'aCJ),’which in 1975 produced 17,783 barrels of
condensate and'594,479 ﬁCF‘of‘dry gas; and Little Pégan Lake'(1872 ha
!4680 ac)) (norfhaaSt of¢the study area), which in 1975 produced 18,949
barrels of crude oil, 188,171 barfels of cohdeﬁsatg, and 10,356,159 MCF

of casinghead gas.
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CHAPTER THREE - PROBABLE IMPACTS - DIRECT AND INDIRECT

~

- 3.1 1Impacts Due to Site Preparation and Construction
3.1.1 Geology ‘

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

aﬁd codstruction.
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. Fill material for upgrading the levee
and well pad will be obtained frém low areas within the levee. Approximately

2 ha (5 ac) will be disturbed as a result of site preparation activities.
‘The access road will be upgfaded ﬁsing boards and pléstic. None of the wetland

areas outsidé the fing levee will bé disturbed.':'
3.1.3 Soils

| Distﬁtbéd'éections'df'the levee will be-small‘éﬁd are éxbécted to révegetate
' :,qhickly;, Sédi§¢ﬁtation_6utsi§e thélléVeé resu1tihg'fr6m these modifications is

* not éxpec:éd'to¢be-éignificaht;.-
3.1.4 Growsdvater
Nb‘éévefée impa¢t$ é;e éxﬁeg?éd:tqrtﬁe gtbqnd@atér érQund,tﬁe well;sité.‘_'
 }3.;:5'.Sqrface wateffi,

Some pollutants, such as grease and oil, will spill onto the well site as a
result of site preparation and construction operations. However, these will
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be collected and pumped into the disposal well or transported to an approved
disposal site. No adverse impacts are expected. The facility will not

affect the natural functioﬁ or character of the floodplain.

3.1.6 Wildlife and Vegetation

Wildlife will stay away from the well site during site preparétion énd
construction., Adjacent wetlands will not be affected by the spills of
0il, grease, and other substances which occur during site preparation and
construction because all activities will occur within the upgraded levee
system. The facility will have a minimum éffect on wetlands because of

the use of existing access routes and an existing well site.

3.1.7 Land Use

Land use along the upgraded access road and at the well site will not change
from the existing energy-related activities.

3.1.8 Socio-economic
No adverse impacts are expected as a result of site preparation or

construction.

3.1.9 Air Quality

No adverse impacts are expected on the air quality of the area.
3.1.10 Recreational, Archaeological and Historical Sites’
No adverse impacts are expected.

y

3.1.11 Federal, State, Regional and Local Land Use Programs

Site preparation and construction will not affect éhy land uée'programs

in thg study area.
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3.1.12 Noise

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 on the physiograpby of the study area.

3.2.3 Soils

Drilling and maintenance at the proposed well site will not have a
significant adverse impact on the wetlands s01ls of the study area.
Erosion will not be a problem because no ground will be cleared and

exposed’to precipltation;‘v
-3.2.4 Groundwater

Groundwater use is not proposed during the Gladys McCall well test.
It is likely that some brine, drilling muds and possibly hydrocarbons
(fuel and lubricants) will be lost to the surface at the drill site,
either by inadvertent spillsror.leakage from storage pits. Surface

"spills will permeate,thegsoil,during dry periods, but only to a shallow
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depth,due to the limited volumes likely to bé spilled and the near-
surface watér table conditions along the coast. Minor amounts of leakage
are likely from the pits, evén though they will be iinea wigﬁran impermeable
material, Whether the Spill'or leak is brine or fluid hydrocarboﬂ;\the
effect will be long-lasting and difficult or impossible to remove. How-
ever, thé impact will be small because:

1) the depth of contamination will be limitea to near the surface;

2) the area of the spill should be limited to the drill site; and

3) 1in the case of a brine spill, the results are not significantly

different from the natural introduction of brine in the area

during storm tides.

Fresh groundwater resources of the Chicot aquifer, separated from the
surface by more than 61 m (200 ft) of fine-grained deposits, should not
be affected. The drill site’ is too remote from the chenier to cause

impacts to these limited groundwater resources.

3.2.5 Surface Water

Potential impacts to surface water from drilling and maintenance are
those associated with construction and development in any area. The
fact that the proposed development will occur in an area of wetlands
hydrology increases the environmental impact potential. However, the
fact that the proposed action uses an existing well site in an area
already extensively developed for similar activity minimizes the extent

of further impacts to the existing environment.

There will be very limited alteration of existing surface water condi-
tions. Road and drill pad upgrading, increased vehicular traffic and -

personnel population, ring levee upgrading, and other activities associated
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with development and maintenance of the well and well site will occur.
Consequently, fhere'ﬁill\be”iﬁbfeased'runoff‘ahdﬁiﬁcreased turbidity and
degradation of water ‘quality and plaht and animal habitat. Runoff

from the construction site will contain oil and grease from vehicles and
equipmeﬁt aﬁd chemicals from drilling muds. However, this will be con-

tained within the upgraded existing levee sySteﬁ;i

Flooding of the well site is'a significant threat, Site flooding could
wash toxic materials into the surrounding marshes and waterways outside

the ring levee where corntainment or recovery:would be difficult or

impossible.
3.2.6 Wildlife and Vegetation

The Gladys McCall well site is in a marsh area and most of the ecological
impacts will involve aquatic flora and fauna. The extent of the impacts
will in part depend upon the care and mitigation mgésures taken by the

responsible personnel.

A plank road already running up to';he well site will;havé some board
resﬁrfaciﬁg dpﬁe:?FThis is’anticipated;td,céuse only 'a temporary dis-’
turbance to vildlifé'and ﬁoidisﬁurbance~t6 Qegetatioﬂ?since the plank
surface generatééslittleudust} no water fldw{patterns will be;chanéed”‘

and no new canals for spoil will beldug:~' '

At‘the‘well”siﬁey‘an-existing»leveé will be upgraded with the result
that turbidity may be high in surrounding waters, teﬁporarily{lowering

aquatic productivity. An impact will be ‘loss of habitat inside this

v

levee., The levee itself-will support Ivargpp.}JBacchafis halimifolia,

etc. The habitat loss inside the levee will probably be direct and
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permanent, judging by the present system. Dust generated durihg levee or
well construction may temporarily reduce photosynthetic activity in
nearby vgge;ation (Treshow, 1970). 8ince the area affeéted is

part of an impoundment, estuarine nursery fishery habitat will not

be affected. Material for upgrading the ring levee will be taken from

inside rather than outside the levee.

Nontoxic drilling muds will be used during this project. Drilling muds
and chemicals are to be reinjected. After the test is completed, 2ll
waste material will be transported to and disposed of in a landfill in

accordance with local, state, and Federal regulations.

Noise and activity during site drilling and maintenance may scare away
mobile fauna. Thus, hunter success and the quality of the recreational
outing near the proposed action may be lessened for the duration:

of the well's use.

Construction of a powerline to the well site, if necessary, may cause
some habitat displacement and generate dust, noise and oil and grease
from vehicles. The powerline would cause the least harm if placed dlong

the plank road where only quickly growing roadside vegetation would be

/
/

displaced. Pumping water into the site for drilling fluid, cement and
cleanup could cause some turbidity and noise; however, this would cause

only a local, temporary lowering of productivity.

No adverse impacts are expected on endangered or threatened species whose

range includes the study area. -
3.2.7 Land Use

The area is presently occupied by a well site (the original Gladys McCall

well site) and an access plank road. As a result of the existing and




previous use of this area,'direct impacts will be minimal. Residential
and commercial land uses are,located about 3.7 km (2.3 mi) away, and thus

are not near the proposed action.
3.2.8 Socio-economic

The proposed action is not expected to impact the socio-economic character—
istics of the area e1ther adversely ‘or beneficially, since drilling oper-
ations exist throughout:the region.: TheAexpected work force will consist
of~about 30 to'50,peop1e who_will;probably commute into‘the'area~for

the time of construction and testing operations.
3.2,9 Air Quality

During the exploration~phase,,air/pollutants1wi1lvbe emitted‘by

vehicles, drill rigs, and construction'equipmentb(e.g;, tractors,
generators, compressors) (DOI 1978) Exhaust emissionsrfrom’drilling
and constluction machinery will include 802;_80x, CO hydrocarbons,

and particulates., Diesel drives for the drilling rigs typically ‘

;consume 2 000 1/da (550 gal/da) of . fuel resulting in emissions of
approximately 23 Kg/da (51 1bs/da) of CO 9 Kg/da (20 lbs/da) of

exhaust hydrocarbons, 107 Kg/da (236 lbs/da) of NO s 7 Kg/da (15 lbs/da) :
.'_‘of S0y and 7 5 Kg/da (17 lbs/da) of particulates (ERDA 1976). The

emiss1ons associated with the operations of diesel—powered equipment for

>~‘f'five days to. prepare a well pad would be equivalent to those associated

with-a~51ngle«day of drilling. A small amount of polluting emissions
will also result from the operation of delivery trucks and private
veh1cles. These releases are expected to: ‘be minor .and short-term, “and

'should be readily dispersed because about 622 of the time the atmosphere

stability classes are in D and E (see Section 2 6. 2) The accumulated



level of impacts due to exhaust emission from drilling and construction
machinery will be negligible. Because the concentration of total sus-
pended particulates in the air at Lake Charles is within national

ambient standards (see Section 2,6.3), the added effect on air quality

due to construction will be minimal,
3.2.,10 Recreational, Archaeological and Historical Sites

There are no known prehistoric or historic cultural resources in the
area of the proposed action. There will not be any direct or indirect
impact expected from the construction or testing operations of

the proposed action upon any existing or proposed recreational sites.
The nearest recreational facility, a baseball park, is approximately

3.7 km (2.3 mi) from the Gladys McCall proposed well site.
3.2.11 Federal, State, Regional and Local Land Use Programs

None of the agencies contacted which responded foresee any conflicts

with the proposed action. The proposed action would have to comply

with some of these agencies' rules and guidelines relating to construction

and operation activities (Chatper 6). Thus, no adverse impacts on

land use programs are expected to occur as a result of the proposed

action.

3.2.12 Noise

Noise data gathered by the Radian Corporation (1979) and the Bureau of
Economic Geology, the University of Texas at Austin in 1978, on a
2100-horsepower drilling rig indicate that noise génerated by this rig

is approximately equal to the'npise levels anticipated to be generated

| by thé'dfilling of the wells at the GladjstcCailvpédpoéed ﬁé11 site.
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Noise levels generated by the drill rig were loudest perpendicular to
the engine exhaust, not in the direction of the exhaust. During a two-
hOurrtime'period,vthey found the loudest noise from the drill rig to be
asufollowsé-'

~at 31 m (100 ft) 89 dBA

© at 91 m (300 ft) 78 dBA

at 183 m (600 ft)' 65 dBA

at 275 m (900 ft) ."56 dBA

Figure 3~ 1 depicts the anticipated noise level produced by the dril-
,ling rig in the Ldn metric as derived from the Radian Corporation
data. Thus, the n01se level from the drilling operation should re-
~turn to the ambient level well before it reaches the nearest receptor.

Excess attenuation, above that shown, may be achieved by the marsh

5 vegetation in the area., Because no data are available concerning

- -the precise orientation of the drill rig exhaust, the worst case was -

assumed in Figure 3—1 that is the case with the loudest direction

‘ pointing at the closest developed area. gp

g .‘All current“noise‘regulationsuare based to some degree‘on the land use
of the receptor area.y Those land uses most likely to be affected by
',increased noise 1evels are called sensitive receptors. ‘A sensitive ”
receptor can be defined as a land use whose primary function is devoted '
to an. activity where quietude is a critical factor of use. Such
sen51tive receptors could include churches, hospitals, rest homes ;
and certain parks. Some animals may also be cousidered sensitive
‘receptors. However, a survey of the project area and current literature
revealed no fauna in the study area known to be permanently affected
by the noise. Likewise,’the nearest land use sensitive receptors
are too far from the proposed well site to beradversely affected by

g the increased noise levels.
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o 1 2 km :
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 Flonetesting or Operation of the Proposed Action
3.3.1 Geology .-

The p0551b1e environmental 1mnacts of geopressured geothermal resources
development have been identified as: 1) land Subsidence, and 2) contami-
nation of, or hydraulic effects upon (a) the surface environment in

the yicinity of the well site; or (b) the subsurface environment,
consistingwof’both fresh”and saline aquifer systems in the vicinity

of the‘well siter’ Alllsuch impacts would'be‘ofla secondary nature,;

occurring as a consequence of fluid w1thdrawal or fluid escape, from

formations in the geopressure zone,

' Land-surface subsidence as a result of fluid production fromfthevsub— ;
surface is a complex'hydrodynamic:bﬁenomenon‘related to the drainage
function“of fine;grained sediments;‘mainly*swelling‘varietiesrof clay.
Drainageuofzfine4grained'sediments;is c1ose1yrc6ntroliéd byxthef
geometry of sediment facies disttibution in the ‘zone of hydraulic
stress, the salinity and temperature “of formation waters set in
motion by the'hydraulic stress vandtthe,effects of structural deforma4°
tion;"mainly7fau1ts;‘aS“sutsurface hydraulic barriers. Faults 4n
the Louisiana Gulf coastal plain reflect natural hydrodynamici T

: effects, their locationand‘the‘movement on ‘them being mainly‘the‘ P
consequences“of differential’compaction of sandy‘sediment“facies
and‘adjacent clayey sediment facies, in response to progress1ué‘*

?COmpreSSive“stress'due torincteaSiﬁg.OverburdenmloadEconcurrent‘witﬁ"”

(- continuing prograding deltaic deposition;:~Moyement on such faults
is likely to be renewed if the pressurevof interstitial fluids in

the fine-grained sediments is reduced, resulting in effective
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stress differentials greater than any the sediments have previously
experienced. Reactivation of moveménf on -existing fauits 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 evidént in a few localitiés in Louisiana. All such movements
are attributable to fluid pressure declines in reservoifs of thé

hydropressure zone only.

Suscéptibility of any locality to land suﬁsidence, as a consequénce
of fluid withdrawal from reservoirs in the hydropressure zone, is
relatéd to the hydrologic history of thé locality and of the fegion
in which it occurs. If the deposits'in\a coastal area’have been

preconsolidated by loading stress -- either as a consequence of

Pleistocene lowering of sea level, deep trenching by rejuvenated
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 fluid 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. Land subsidence from

fluid withdrawal is common where Holocene deposits are affected. How-

ever, ﬁitbdfawal of fluid from the hydropressure zone is not anticipated

during the Gladys McCall test and. therefore land.subsidence from this.

-source will not occur. .

C

o
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Deposits in the geopressure zone occur within a natural pressure
vessel interstitial fluid pressure reflects part, or all, of the weight
of overlying deposits. Beneath a regionally extensive "seal," now map-
ped in considerable detail in‘tne Gulf coastal plain, geopressure
conditions extend downward thousands of meters - perhaps to the zome

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 to 5,490 m-(sp,ooo to 18,000 £t) in south Lousiana. The top

of the geopressure zoneiiS'at.agdepth of about 4,575 m (15,000 ft)

in the vicinity of thefproposed'action.' Sandbed aquifer systems occur
in the geopressure'zone thousands of meters below~therpressure seal,
and fluid pressure declines resulting from large scale withdrawals

from such’aquifers commonly reduce reservoir pressures‘to hydrostatic,
or below. ﬁowever;‘the‘fluid’pressure "envelope“ in which these zones
of low fluid pressure occur is unbroken;‘andbno:upward transmission of
the zone of pressure'relief‘is»yet apparent{.'There'is no well-
documenced exanple‘oflland“subsidence.in COastal touisiana resulting
from Withdrawal of fluids ftoﬁ’reSerVOirs’in“thedgeOpressuré zone <—
some 6 600 of which have produced some 6 ch of natural gas each year,~
for more than a decade. Some of these reservoirs have also produced

millions of barrels of saltwater withjthe,gas.

7

If production wells are. properlyvconstructed negative impacts are not '
likely on the physical geology in the vicinity of the proposed well
“site. These‘improbable negative_impacts could'bevcontamination, ‘or
hydraulic effedts upon the land surface or the*Subsurface environment.
Pressure relief as a function_of(fluid production tends to close, rather

than open, fault planes; well design will preclude serious thermal
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effects on the near-surface rock environment; and suitable disposal |

wells will return spent brines to regional saline aquifer systems.

Effects of the short-term flow testing on the physical geology of the
well sites are those resulting from fluid pressure changes in the reser-
voirs tapped by the wells. Short~term flow tests involve relatively
small total volumes ‘of produced fluids, compared to the volumes of fluid
withdrawn during commercial operations on an annual basis, for example.
Detailed records for wells and well fields which have produced from
geopressured reservoirs comparable to the proposed test of the Gladys
McCall well site indicate that no adverse environmental consequences
should result from short-term flow testing. Geopressured gas fields in
south Louisiana are known to have produced more than 100 million barrels
of liquid equivalent (l,OOO cu ft of gas equals one barrellof liquid)
over periods as great as 10 years with no measurable subsidence. By
comparison, the proposed Gladys McCall well test will produce at about
the same rate (nearly 10 million barrels per year) but for a two-year
period. Wallace (1962) provides records of production, Pz (where P =
Pressure, and z = coefficient of expansion of gas) versus cumulative
production, and cumulative water production, for numerous geopressured
gas reservoirs in south Louisiana--some of which developed reservoir
pressures less than hydrostatic without observable land subsidence.

On this basis, it may be several decades before subsidence, if it occurs,

is manifested at the surface due to a geopressured test well,

3.3.2 Physiography and Soils

Because there is no projected adverse geoiogic impact on the study area,

fhéfe will be no adverse impact on the physiography or soils.
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3.3.3 Groundwater

During normal.operating conditions, groundwater would not be impacted*e
by flow testing, with the exception of normal amounts of surface con-
tamination of soils from inadvertantly lost brine, either from flow
systems or storage pits. The impacts willvbe limited in area and

will not affect fresh groundwater in the Chicot -aquifer or the

limited groundwater supplies of the cheniers.

3.3.4 Surface Water

The surface water from this stage of the proposed action is not
expected to be impacted because no fluids or foreign substances

will be released into the surface water.

3.3.5 Wildlife and Vegetation

Potential impacts directly generated by the flow-testing are those
from liquid and gaseous effluents{apd noise. Potential impacts indi-
rectly associated with testing and operation are exhaust fumes and

noise from increased traffic to the well site. .

Geothermal effluents might cause adverse'biolbgical impacts if released
into the environment. 'Proper containment,'iﬁeﬁletiop‘and.disposei
(reinjectipn) of the geopressured preducts from flow testing and oper—

tion shouldeasSuie'a minimal effect on plant and animal 1ife.

Well testing will result in release of gases such as CO, NO_, ,4’ NH

2, X; and HZS It may be necessary to flare uncondensable geopressured

gases instead of reinjecting them. This mey cause local increases
in HZS SO 2, 3, CO2 and H2804 levels.\_porete may cause so@e_leef
damage to exposed plants (Weres et al, 1977).
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Sufficiently high HZS concentration might lead to local acidification &_j
of water, which may in turn solubilize trace heavy metals. This would
be of particular concern inside the ring levee where ponded water is

already high in metals. Acidification inside the ring levee could increase
corrosion rates and accentuate the problem. Sulfur oxides and HZSOA 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 huntingvseason; hunter success or the
quality of the outdoor recreational experience might be leséened.
Automotive exhaust from increased traffic may temporarily decrease

vegatative productivity along the roadside. No adverse impacts are

expected to affect the Rockefeller Wildlife Refuge.
3.3.6 Land Use

No impacts are expected upon land use of the area from the proposed

action.

3.3.7 Socio-economic

The socio-economic character of the study area is not expected to

be adversely impactéd by. the proposed action.

3.3.8 Air Quality

Well-testing will iesult in the direct release of steam and a variety

of gases and particulates. The contaminant of greatest concern is
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hydrogen sulfide. No data are presently availab1e oh the hydrogenbsulfiae
concentration in the FriO'rormation in this project area. Hydrogen sﬁlfide
ébncentrations for the Frio along the Gulf coast in Texas range from

.32 mg/1 to 1.6‘mg/1’(Kharaka et al., 1977). Concentrations from
geopréssured zones in the Frio in Vermilion Parisp near the Gladys McCall
well site range from .4 mg/l.to .5 mg/1l (Kharaka et al., 1979). The H,S
concéntrations at the project will probably be between those values

shown in Table 3—1. Hydfégen sulfide levels will be monitored in order

to determine if a‘significant impact will occur, NélLouisiana or Federal
air séandards fér hydrogen sulfide presently exist. The HZS odor thres-

hold is .002 mg/1.

Table 3-1. Hydrogen Sulfide Concentrations in the Frio Formation.

H_S Concentration

Well Field County or Parish mg/l
Kitchen {1 Chocolate Bayou  Brazoria, Tex. 1.6 2
Cozby {#2 Chocolate Bayou Brazoria, Tex. .85°
Gardiner #1 - - Chocolate Bayou  Brazoria, Tex. .322
Rachel {#66 . East White Pt. ~  San Patrizio, Tex. 1.0
St. Un. A f#9 = Weeks Island Vermilion, la. .4 P
Edna Delcambre S , E - S b
No. 1~ Tigre Lagoon Vermilion, La. .5

Source: ZKhataka et al., 1977
“Kharaka et al., 1979

;t0ther gases that may be omitted are CO Nox, NH3, CNQ, N2, and Hp.

;.ba cd ‘on typical noncondcnoablc gao=content for prcsourc fluid Par-i

ticulates teleased w1th the geopressured fluids or ralsed by equipment
‘-;should not add signlficantly to the background level of particulates o
‘in the proposed_wellhsite,area, The,sho:t duration qf‘these emissions .
fmakég it qnlikeiy that the air quality will be significantly affected

outéide 6f thélimmediate area.of,tbe veli;
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The impact of flaring the gases from‘a single plume is expected to be
small, based on thebexperiences from similar geopressured well tests
(ERDA, 1977). This particular project is miniscule when compared fo
the many flares‘which exist in major réfineries 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 de§ice is expected to be negligible because
of the small size required for the siﬁgle well operation. A possible
impact would be the increased occurrence of fdg (or the formation of
"steam fog" during freezing temberatures in winter; but the frequency
of this is small, since the mean number of days with temperature equal
or less than 0°C (32°F)kas 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 pf gases to the sqrface during drilling, the mud will carry

some gases to the surface. These gases will be released to the atmos-
phere from the water/steam separator at the well, from the drilling-mud
cooling tower, and from the liquid sump. Maintenance of sufficient
pressure within the well to protect against blowouts should result in
acceptably low levels of gaseous emissions dufing drilling. Impact on

air quality due to blowout will be discussed later.

'3.3.9 Recreational, Aréhaeological and Historical Sites

There are no known prehistoric or historic cultural resources in the

area of the well site.
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None of the designated recreational areas will be adversely impacted by
the construction or operation of the proposed testing activities. Hunt-
ing in the vicinity of the well site and road will decrease as a result .

of the proposed action.

3.3.10 Federal, State, Regional and Local Land Use Programs

No adverse impacts will result from the proposed action upon any known

or proposed Federal,vétate, regional or local land use programs.

3.3.11 Noise

Any venting of gases during4flow testing 6f the ptbposed wéli will

not be muffled. An unmuffled, venting geothermal well will produce
about 120 dBA at 31.m (100 ft) from the well head. -This.is 30 dBA
higher than the loudest drilling noise and will be used as the upber.
limit of noise produced by this project. In»this event, the noise
level at the nearest residence, 3.7 m (2.3 mi);will'Be 57:dBA.‘ At

7 km (4.3 mi), the noise level from a venting unmuffled geopressured
well will drop to 30 dBA. ‘Theserlevels‘caﬁnot be considered a hazard,
nor would this condition exist for a considerable length of time.

Thus, the impact of noise from flow—testing of the well is negligible;

3.4 Impactsuon!Floodplaiﬁsgand;Wetlands

,According to the available information, :the Gladys McCall well site will

be inundated by the. loo-year flood. Alternatives to prevent the flooding
of the well site are-l) raising the‘héight_bf the surrounding dikes and
2) relocating the site outside of the floddplain. " The height of the

dike ma& be increased by either placing new material on top of the
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dike or replacing the existing dike with a»higﬁer one. The addition

of matérial to the dike to raise its height would result in the coﬁ—
paction of the underlying organic materials and clays and the subsi-"
dence of the dike. Expanding the width of the base of the dike

may spread the load sufficiently to eliminate subsidence but would
require new construction activities in the adjacent wetlands. ‘Removing
the existing dike #ﬁd replaciné‘it with Lighter weight materials

that would effeétivelyb"fioatﬁ"on the organic materials and clays
would require new construction activities in the adjacent wetlands

and could adversely affect the wetlands ecosystem,

As indicated in previous environmental assessments prepared for the Geo-
pressured Geothermal Energy Suﬁprogram (ERDA,1977; DOE, 1980), the surface
overlay zone for the geopressured resource is frequently located in |

the coastal areas of Texas and Louisiana. Portions of the prime prospect
or fairway may lie outside the floodplain; however, technical con-
siderations, such as location relative to geologic structure and sediment
depocenters and the locations of available leases, require that the well
be located in the floodplain. In this case, locating the well on an
existing well site significantly reduces impacts to the adjacent wetland
areas. Also, since the height of the existing dike will not bé increased,

the hydraulic conductivity of the floodplain will be unchanged.

As stated previously, all construction activities will be confined to
the existing board road or within the existing dike system. Only minor
amounts of sediment generated by repairing these structures should be

deposited outside the dike; most of the sediment will be contained
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within the dike. Normal operating conditions will not result in any
impact on the surrounding wetlands or the floodplain. Minor spills will
be contained within the dike system and will be promptly collected

and disposed of A well blowout would result in the discharge of geo-
pressure fluid (i e., brine) to the adjacent wetlands (see section 1.3.1.5
"Accidents" and "Chapter 5 - Accidents") This type of accidental dis-

charge would severely affect the adjacent wetlands.

The 100-year floodplain is a storm surge resulting from the landward
migration of a hurricane. ' As such,: the occurrence'ofVthe}loo—year flood
is predictable in the short—term and, therefore, sufficient lead time

is available to secure the site., Any potentialahazardous-or toxic
materials will be securely stored or: removed from the site, all
equipment will be secured, and. personnel will be evacuated as necessary.
In addition, the hurricane season isvfairly predictable, allowing pro—
ject activities to be scheduled to: avoid potential ‘problems -associated

with these storms. This lead time is. sufficient to diminish the poten-

tial risk to 1ives and property. REE N
3.5 Unavoidable Direct and Indirect Impacts .

‘ '1)'7sﬁéllzaﬁduntsfbf hrine; drilliné{muds‘and hjdrocarhons will
be spilled during normal drilling and maintenance operations.
"However, the impacts will be limited in areal extent and depth

‘:ﬁand will not affect the fresh groundwater resources of the

Chicot aquifer.'

RO
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During the'exploration phase, air pollutants would be emitted &=j

' by vehicles, drill rigs and construction equipment. However,
" these emissions are expected to be minor, short-term emissions,

" and would be readiiy diépersed.i The accumulated level of

impacts from‘drilling and mainteﬁéﬁce:is negligibié;

There ig poééntial forrn;isé impact from therﬁroposed action
in the Study aréa. Howéver, becéﬁse of therfural chafacfer
of the study area, the impéct will not affect a large ngmber
of people.

Only miniﬁal wildlife disturbance will accompany access road
preparation since the existing road will be used.

Turbidity generated during levee upgrading may temporarily
lower local -aquatic productivity and water quality.

Toxic materials stored in the ring levee may be inadvertently
incorporated into the local food chain.

Noise and activity during drilling and maintenance may tempo-
rarily lower hunter success.

Powerline extension and pumping water into the ring levee will
cause only a temporary, slight disturbance to flora and fauna.
In all probability, some brine will bevlost to the surface

and the soil, but the impact will be local and will not affect
grqundwater resources. .

Gaseous releasgs, noise,vand inc;eased traffic (;erreétrial),
either directlyuor indirecgly gengrated during testing and
opération of a éé;pressufed well, may cause adverse biological

impacts to the area around the well site. ‘ §
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Well te;ting will resul; in the direct release of steam and

a variety of other‘gaSes and parficulates. The short duration
of thesevemissions maﬁég'it unlikely that the air quality will
be significantly affected outside of the immediate area of

the well. |

The impactjﬁf flaring the gases from a single plume is expected
to bé.smail; The impact of the cooling device, if required,

is expected to be negligible due ‘to its small size. (However,

- it may cause a "steam fog" during freezing temperatures in winter,

. but the ftequency of occurrence is likely to be only 13 days per

year in the study aréa.)

Some noise impact is expected from the operation of the flow-testing
and operatign‘of,the pfopOSed‘action.' Such noise emissions will
not‘éffgét a 1gfge number of people bgcause of the rural character
of thé‘st;dy area. |

Gaseous-effluepts-may Bé directly harmful to flora and fauna and
may‘indiré;tly;éausé acidifitatiopfof local waters which would

in turn solubilize tfacg‘heaQy metéls prééent; this woqld most
likeiy'odcut:insidé tﬁé'ring levee. .

Noise,‘activity“;nd vehiéulaf eihaﬁsf'may‘teméﬁrérily lower hunter

sutcess»ana local aquatic productivity. -

‘If storm surge'ove:tops_theblevee;7contaminants from the drilling

'operétion could pollute adjacént'wetlénds.
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CHAPTER FOUR - PROBABLE CUMULATIVE AND LONG-~TERM ENVIRONMENTAL EFFECTS

4,1 Geology

Unless the test well Blows out and craters, or flows out of control for
a long time (months 6r years), there will be no long-term environmental
effects. Geopressured zone reservoirs commonly show rapid fluid pres-
sure recovery to conditions very close to initial reservoir pressure,
following long periods of production at very 1érge flow rates (Wallace,
1962). The target reservoir in the Gladys McCall well site should
breturn to approximately its‘initial conditions after testing is con-

cluded; no subsidence or fault activation is expected.

vBeneficial effects on the physical setting, in terms of geology or
subsurface hydrology, might include thg creétion of a felatively shal-
low reservoir of low-grade heat,‘formed by thevwésfe;water disposal
operation. This would be incoﬁsequential if the volumesrproduced and

disposed are small.

4.2 Physiography and Soilsi_

During normal opera;ions, cumulative and long-term adversé impacts will be
limited to soilrcontaminatioﬁ by sm§11 amounts of drilling fluids, fuels,
lubricants and brine. Soil ;ohtaminationfby*such f;uids can have long- .
term effects, but the volumglof brine leakage shouid be sﬁall and the.
impact would be limited to the prodqctibn ﬁell,'pipelines'aﬁd disposal
well sités.' Normal system méintenahéé’éhouid insure that brinezieaks

are minimal and corrected when they are detected.

4-1




4<2

-

No known cumulative and benefiéial impacts on the physiography and
soils of the study area will result from the proposed action. Bene-
fits will.result from any mitigation programs around the proposed
action in the form of accummulated 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 constituéncy of the pro-
duced fluid allows, the produtgd 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

Chronii low level discharges of drilling muds, hyd:ocarbons,,metals and.
acids from the well_qite‘ﬁay,have a cumulative long-term effect on bio-

logical productivity in the vicinity of the well.

Habitat‘éﬁanges ;tgfhe wéllcéiteAéfé liieiywiolocéﬁr. ferrestrial

vegetation will océur on the ring levee, while a‘blﬁegreen algae mat

may develop within'the leveé‘borders. In any case, more tolerant com-
- munities are likely to develop in the impacted areas.

The upgraded ring;levee wiil_p:ovide additional terrestrial wildlife

habitat including potential.nesting éites for resident bird species.

However, the noise level at the sité may preclude wildlife utilization

during the thfée-yeéf‘bériﬁd of%ﬁhe wé1i test.

4.6 Land Use °

There js né.land‘uéeyghange”as-a result of the proposed action.
4;7 Socio-eqbnomié

RS ISP

No probable cumulative and long-term effects upon the socio—ecbhomic
characteristics of the area are expected’ftom the proposed construction

énd‘testing operations,
4,8 Air Quality

\iJ There are no known long-term or cumulative impacts on the air quality

of tﬁe 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.

4.10 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 hlowouts or.other accidents associated with geothermal-
geopressured wells in the Gulf coast area. However, EPA conducted
studies on tmo mellAhlowo;ts in the wetlands of south Louisiana
which indicate the areal.extent of contamination from such accidents.
These two well accident studies were on the Edna-Delcambre #4 well
in Vermiiion Parish, Louisiana (ERDA, 1976) and the thormdck 0il
‘and Gas Well 1.6 km (1 mi), south of Intracoastal City;:Louisiana
(Castle, 1975). The Edna-belcambre well blew fluid into the air -
approximateiy 30m (IOOfft) As a result of winds, brine fallout
occurred at a maximum distance of 610 m (2000 ft) from the well
site. - At the McCormlck Oil and Gas Well maximum drift of fluid
discharge-was approximately 1830 m (6000 ft). Major,contamination
extended out 1525 m (5000 ft) and covered an area of 269 ha (665 ac)
‘(Castle, 1975). The type of fluid. and amount of discharge will

" depend on the character of-individual wells. Some indications

of what may bevfonnd at the’Gladys,HcCailiwell‘site are avail-b

able from other studles (Hankins and Karkalits, 1978 Wilson

et a1., 1977) (Tables 5~1 5 2 5—3 and 5~4) These estimates of

‘components and concentrations were used to estimate the potential

adverse impacts resulting from the proposed action,
OSHA guideiines protectfmorker health'and welfare at the site of the

proposed action. ‘These programs arejwelledefined and'are“the

5.1



Table 5-1., Summary of Water Analyses from Edna Delcambre Well.

Component

Sand #3 Sand {1

Concentration; mg/1

Total Dissolved Solids
Total Hardness (as CaC03)
Chloride : -
Silicate (as Si0,) _
Bicarbonate (as %aC03)
Calcium

Magnesium

Iron

Zinc

Strontium

Boron

Sodium

Potassium

pH

Maximum Maximum
113,480 133,850
6,140 6,980
79,400 : - 81,200
61 60
1,110 : 1,170
1,830 2,130
167 187
9 29
5 1
310 500
- 62 66
47,000 50,000
300 320

6.1 6.3

Source: Hankins and Karkalits, 1978

Table 5-2. Range of Concentrations Reported for Louisiana Geopressured
Waters.
Concentration, mg/l Number of

Component Minimum Maximum Analyses Reported
Total Dissolved Solids 200 345,000 64

Sodium 10 103,000 65
Potassium 50 1,100 45
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
Strontium 3 265 10

Barium 4 1,000 - 34
Bromine 14 213 44

Todine 5 7% 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 %

Components Sand 3 Sand f£1
CO2 1.08 2.03
N2 0.29 0.13
CH, 92.78 95.36
C2H6 3.47 1.73
C3H8 1.12 0.37
i~ C4H10 . 0.42 0.09
n- C4H10 0.32 0.09
i- CSHIZ »0.14 0.05
T CSHIZ 0.09 0.04
C6's 0.09 0.02

0.20 0.09

C plus

Source: Karkalits and Hankins, 1978

Table 5-4. Chemical Composition of Geopressured Waters in South Central

Louisiana.

Components

) Concentratién; mg/l

Minimum

" Maximum
Total Dissolved Sohds‘ 22,400 274,000

Sodium (Na) - : : 8 500 78,000 -

" Potassium (K) = 48 771,080
Calcium (Ca) 97 15,800

 Magnesium (Mg) 10 1,500 -
Chloride (Cl) 12, 300 . 168,000 -
sulfate (SO,) 1.4 C 691

Lithium (L1§ 1.5 35

Strontium (Sr) © 24 1,440
Barium (Ba) 2.2 370
Bromine (Br) 25 | 595
Todine (I) 16 - 29

‘ Boron (B)

Source: Kharaka Brown and Carothers, 1978

13

69
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responsibility of the driller. The Department of Energy is directly con-
cerned with reducing the potential of an accident which results in. the un-
controlled release of heated brines and other fluids and gasés into thé
environment. - In order to reduce the possibility of such an accident, blow-
out preventers will be installed, high pressure pipes and valves will be
used, and casings will be cemented as required by good operating practice
and in compliance with Federal and state laws. Annular space of each well
will be cemented completely from the formation to the surface to providé‘
greater stability to ensure sealing of aquifers. A spill prevention control
and countermeasure plan will be developed for the project. Weighted
mud and high pressure mud pumps capable of injecting mud into the well to

control pressures will be used during the proposed actionm.
5.1 Accidents During Site Preparation and Access Construction

5.1.1 Geology

Negligible effects on geologic conditions may be expected as a

consequence of site preparation and road construction.
5.1.2 Physiography and Soils

Accidents may cause spillage of oils or other toxic fluids into
the study area. The extent and severity of such an occurrence will

depend on the type of épillage.

'5.1.3 Groundwater

Contamination of near surface groundwater may result from the spillage

of oils or other toxins. Fresh groundwater resources of the Chicot
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-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. Fire and explosion could have the same effect.
Toxins in materials being brought to the site and stored and

used there'represent-afpotential jmpact to surface waters if they
are, by accidental leak or“collisiOn,iallowed 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. The effect would be to alter ‘surface flow

patterns, sllowing otherwise segregated water sources to mix.

5.1.5 Wildlife and Vegetation
Spillsrend"fires will bertheimost"probable accidents during site
preparatlon and road resurfacing. Accidental spills of lubrl-

~ cants, fuels, drilling muds, or chemicals would probably kill

exposed plants. Since most of the area is aquatic, such a spill
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could be washed into surrounding areas to damage the habitat and

perhaps be incorporated into higher members of the food chain.

Extent of the damage would depend on clganup procedurgs, The area

is within a system of levees which would eventually contain even |

a major spill. A spill,withinrthé ring levee at the well site would

be easily contained. Sugfgcténts ﬁill not be used to clean up spill
since they are harmful to vegetation (Cowell, 1969). Butning might
remove a major portion of the hydrocarbons, and it would ééstroy

existing vegetation; reestablishment of perennials 'wili not be retarded.
Since most spills associated with site preparation will probably be

small, direct pick-up might be the safest answer to the problem.

Fires will only affect terrestrial vegetation which should recover
quickly on roadsides and on the ring levee. A fire would not spread
far into the wet marsh through the standing water since this area

is impounded.
5.1.6 Land Use

In case of an accident during site preparation or road upgrading, the

impounded wetland areas adjacent to the existing well site could be
affected temporarily or permanently, depending on the nature or extent
of the accident, but no land uses other than the existing well site

would be impacted by an accident. | ’ ' ‘7)
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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 sife prepérétion and access construction;'the‘impécts on air
quality will result from dust,vexhaust emissions from ‘construction
machinery and non—cohdenééﬁle gases released from éeoﬁressured fluids
during pre—construction‘flow—testipg. These releases are expected

to be minor and short-term, and should be readiljrdispersed because
about 62 of the timébtﬁé;atmospheric stabili&y cléssesvare in D and
E (see Section 2.6;2).' However, aécidents such as a blowout may occur
due to pre-cdnétructidh}flbw—teétihg. For a.discussion of blow-out
with respect to airrﬁuality;'sée Section 5.2;8.

5.1.9 Recreational, Arcﬁae;)lo'g\ical and ',His;dfi'cal Sites
Accidents during site and road prepéré;ion‘will have nb adve¥se impact
on culturalVrés;u;ces, sincg there are_no:kqoﬁn cultural_resoprqes in the
.area,of the proposéd‘§éti§5;:

No iﬁpécté téﬂdeéignéfed ggéreétiéngl,sifes f:o@ §céiden;éfduring'
site:"ptvepatatic;n :ére .expected ton_c;cé.urv.v An gccident may affect ﬁhé .

surrounding area which is used for huﬁting'agg fishing.
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- 5.1.10 Federal, State, Regional and Local Land Use Programs -

There are no foreseen adverse short- or long-term impacts which could
affect any existing or known proposed Federal, state, regional, or

local land use programs.

5.1.11 Noise

With the exception of explosions, noise caused by accidents during
site and road preparation should go unnoticed by the closest resi-~
dents. The effects of an explosion will vary directly with the dis-
tance between the closest receptor and the accident location. The

possibility of any explosion occuring during this phase of the operation

is exceedingly remote.

5.2 Accidents During Drilling and Operation

5.2.1 Geology

Accidents that mignt have serious impacts on the geologic conditions and
subsurface hydrology are (1) blowout with cratering, or (2) uncontrolled
flow at very high rates. Whenever wells are drilled into the geopressure
zone, there is the danger of blowout (Stuart, 1970). When this occurs,
the producing formation may be seriously damaged by erosion, collapse,
and structural deformation in the vicinity of the well bore, with simi-
lar and even more widespread effectévin'qverlying formations. With

destruction of well casing by explosive movement' of water and sand upward,
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cratering begins.r Blowout craters more than 610 m (2000 ft) in diameter,
with boiling hot water and mud discharging steam, have been formed in-

South Louisiana in several oil drilling accidents where wells penetrated

~ the geopressure zone. . Craters have boiled for months beforevkilling

themselves, or being\brought under'control by wells drilledvnearby to

: kill them.

Accidents_during drilling’can pernanentlyAdamage_target reservoirs and
all prospective oyerlying‘reservoirs, by,physical,disruption»as well as
long-lasting hydrologic effects. However, the geologic'damage is likely
to be local in eitent.ﬂ.Theyhydrologic~and hydrodynamic effects could be

widespread and long-lasting, especially,if dissolved gas.is released in

vapor phase in several overlying aquifers, as appears to have occurred

as a consequenceiof'the Tigrerlagoon,olowout;in_l§69-i-Cross‘flow of

saline waters and the contamination of shallow freshwater aquifers as

.a result of.blowoutgareplikelyﬂto.be local_infeffect.g

"5.2.2 Phﬁsiography and.Soils o

,_Contamination of . soils may result from a blowout of the well during the ,

o drilling phase of the proposed action.f

'~5.2;3:,Grqundwater;\ ff

'lSignificant threats to the quality of local groundwater could arise as a
oresult of accidents which would cause deep formation brines to enter

‘freshwater aquifers during drilling and operation of the geopressure well

and the associated brine disposal wells. Fresh groundwater could become
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permanently contaminated with brine high in NaCl and other'constituents
" such as boron (Gustavson and Kreitler, 1976). Possible groundwater con-
tamination mechanisms include:
*Surface brine spills from uncontrolled well
blowouts -
*Subsurface blowouts ‘
*Lost circulation zones. encountered during drilling
#Loss of brine due to hydraulic fracturing of the
disposal aquifer or the casing cement
- *Brine loss through leaky or inadequately plugged
abandoned well casings
*High pressure hazards to future drilling into dis-
posal formations
The former three mechanisms ~ surface blowouts, subsurface blowouts and
lost circulation - could occur with both production and brine disposal
wells. However, because production wells will penetrate geopressured "
reservoirs and brine injection wells will be completed in normally pres-
sured sands within a few thousand meters of the surface,”blowout hazards
should be limited to production wells. 'The latter three mechanisms -
hydraulic fracturing, brine loss through abandoned wells and pressure
,build—up in disposal sands - are potential problems limited to the brine

disposal well operations. Of all the hazards, the most immediate is a

_ blowout of the deep production well.

In normal'drilling operations thé weight-of thevmud-columnfin;the hole
1s higher than the encountered formation fluid pressures. Hence, fluids‘
do not flow from the formatiou into‘the well.' If the weight of the mud
© column is less than formation pressure,_an,uncontrolled vertical»flow of

formation fluid can result in a blowout.
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Drilling into*deep,vgeOpressured reservoirs requires all reasonable pre-
ventive measures be taken to maintain control of the well. Operational

blowout preventers arefrequired by the rules and regulations of the

Louisiana Office of Conservation. Drilling mudvprograms can take advantage

of formation pressure‘data obtained from wells already drilled into the

geopressured resource to assure that adequate mud weight is maintained.

lf equipment malfunctions or other accidents result in a well blowout,
drillingimudsiand“formation fluids spilled on the surface would contami-
nate the soils‘and:shallow groundwater. The extent of contamination is
dependent‘on the volume of fluid produced and the‘length of time the well

is out of control. Limited volumes of fluid.can’be impounded at the well
site to control the area of impact 'High flow rates‘could resdlt in
contamination over a large area.r Groundwater resources in the deeper Chicot

"aquifer are not likely to be affected by a well blowout at the surface.

rBlowouts can occurwtotally below‘the surface if fluid from one formation |
(not necessarily geopressured) is lost to another formation of lower fluid
ipressure.q In the worst case, a; brine flow could be established from a i
vdeep saline aquifer into the fresh groundwater aquifer around the well
bore.v Such an occurrence should be prevented by the required surface
~r‘casing and cementing program which is designed to seal off the freshwater
f»resources.; Should a subsurface blowout occur, a large volume of brine
.»“could be introduced into the Chicot aquifer and local domestic wells may
.‘_be adversely affected If the 1mpact of thls contamination was determined
to be 51gn1f1cant, the "slug .of contaminating brine could be partially
removed from the aquifer by pumping specially designed wells. The exact

engineering solution will depend on the specific conditions at the site.
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During drilling, drilling muds and other fluids can_enterithe freshvground-'
water aquifer in zones of "lost circulation"*where thelaquifer'isvnighlj
permeable (gravel zones) and the pressure exerted by the column of drilling
mud is greater than the fluid pressure in the aquifer. Lost circulation
can usually oe'corrected by var&ing mud weight and.yiscosity, or ultimately

by casing-off the problem zone.

Aquifer contamination from this source is expected to be insignificant
because the amount of fluid lost before circulation:isTreestablished will

be small (a few barrels perhaps), and the fluid-will likely be freshwater-

based wmud.

Brine must be injected into saline sands which are under hydrostatic pres-
sure (i.e., formation pressure is equal to the pressure produced'by a
column of water of height equal to the deptn oi tne aquifer.concerned,
about 0.45 psi/ft of depth). If injection pressure approaches or exceeds
geostatic pressure (the weight of the overburden,vabout 1 pound per foot
of depth), the area around the well bore and the formation can be fractured.
Vertical flow paths could be created and brine could'Be.forced into~sna1-

low freshwater aquifers.

ﬂydraulic fracturing is. unlikelydin normalibrine inﬁectiontonerations be-
causeiingection pressures are maintained well below fracture pressures
(about 0.75 p31/ft of depth is generally considered to be the maximum safe
injection pressure). (Fracture gradients ofYO,8vto»0.85_psi/ft'have been
reported for injection aquifers on the Gulf'Coast [Knutson'aud ﬁoardman,
1978}.) Aquifers of adequate volume for safe containment of the required

volume of brine disposal are expected to exist (Table 1-1).,;
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Problems associated with excessive pressures developed during brine dis-
posal are unlikely‘in viewiog-experience in brinebdisposal operations in.
the region and other areas of coastal Louisiana. The Louisiana Department
of Natural Resources (1978) reported that' a total of 11.87 million barrels
of brine had been injected into saline aquifers at two~nearb§ fields: (Crab
Lake and Little Pecan Lake) by 1976. The Gladys McCall flow-test well will
produce a maximum volume of approximately 50 million barrels. The back
pressures will be regulated to assure acceptance of:the fluids by the

receiving aquifers.

Brinedinjection will undoubtedly increaseithe,fornation‘pressure in the
receiving'formation.f'Altnougﬁitne increase_is”expected to be localized
around the well andltoadissipate:when insection'isvstopped, it is possi;
ble that aoandonedwwells“ cased throu%ﬁytﬂe“same;disposal reservoir have'
leaky, 1nadequate1y plugged casings which provide vertical flow paths
'for release of 1n3ection pressure build-up.l Injected brine or native
formation brine could be'displacedvthrougn Shallower’casing leaks into
saline sands, freshwater aquifers or even to the surface. Subsurface
leaks are unlikely:to_be;detected,ywAbandonnent records of all wells .

_ near ‘the planned disposal wells‘uillqbe'checkedptolinsure,an{adequatel_u;

plug-exists belqw'thefbasefofKfreShﬁgroundwater.

If brine disposal aquifers are totally confined they will permanently
retain the pressure increase produced during brine injection. It is
possible the pressure céuié*sé'ﬁigﬁéf‘tﬁaﬁ thét]anticiiétea”iﬁ'fﬁturé"
drilliné:ventures ih’fﬁé afégf jFuture/0peratorsixﬁus't“beda;w&are of any
uﬁﬁaturaiffofhatiéﬁ'bresshééé created in preViQUSIy normally pressured

formations so that back-flows and blowouts can be avoided.

Brine disposal experienceﬁat Crab Lake Field and Little Pecan Island

Field (Louisiana Department of Natural Resources, 1978) indicates that the
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creation of permanently pressured disposal reservoirs is unlikely. Such
a possibility can be avoided by monitoring the disposal wells to assure

that the aquifer volume is sufficient to receive the brine without exces-

sive pressure increase.

5.2.4 Surface Water

Accidental discharge of geopressure fluids to the surface constitutes the
major threat to surface waters during drilling and testing of thg well,
High temperature and pressure of thélgeppressured resource increase the
possibility of accidents during this phase of the proposed action.
Blowouts, thermal wellhead and casing cracks, scaling and clogging

of injection wells, leaks, spills and human errors all could result

in accidental-venting of produced fluids to the surface where they could

be introduced into surrounding surface waters by drainage, seepage or

flooding.

Dorfman and Deller (1976) list these impacts from surface disposal, whe-
ther.routine or accidental:
1) Contamination of shallow aquifers and soils from leaks or
flooding;
2) destruction of non-salt-tolerant vegetation adjacgqt to water;
3) interruption of animai migration patterns;
4) disruption of food chain and ecological balance in estuarine
waters; and

5) ' thermal pollution
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Produced‘geothermal fluids range in temperature from 150°C (302°F) to
260°C (500°F),‘while,the hlghest recorded temperature in the Gulf coast
region is 273°C (523°F) at a depth of 5859 m (19,225 ft) (Dorfman, 1976).
Chemical composition of the produced fluids varles from formation to
formation, but Sabadell and Axtmann (1975) report a high probability of

environmental pollution by trace metals in geothermal fluids.

Table 5-5 lists tolerance leuels suggested by EPA (1976) for selected
constituents in surface water. The range of relative hazard of consti-
tuents‘for wvhich data are avallable can be evaluated by comparing sug-
gested tolerance levels (Table 5~5) with levels of constituents found in
Louisiana geopressured fluids'(Table 5-6). The range'of relative hazard
is calculatea by dividing the observed minimum and maximum concentrations
by the appropriate suggested tolerance limit (Schieler, 1976). This
gives a number which indicates how much, if'an&; a'given constituent's

concentration exceeds maximum  allowable concentrations (Table 5-7).

On the basis of these available data, chloride; 1D8s, sodium and boron
are constituents which appear ‘to ‘present: the greatest potential hazard
and thus the greatest potential adverse impacts to surface water quality.
'However, unknown hazards from toxic trace elements whose concentrations
are unknown and for which no tolerance limits have been set may prove

to be far»more hazardous to surface water quality.

All species of fish and other aquatic life must tolerate a range of dis-

solved solids concentrations in order to survive. Estuarine and marsh
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Table 5-5. Chemical Composition of Louisiana Geopressured Waters*
(Range of Concentrations in mg/l1).

Concentration, mg/l

Component Ve ‘Minimum - Maximum
Barium 2.2 4.1
'Bicarbonate 960 1,170
Boron ' ‘ . 56 65
Calcium ‘ _ 1,630 2,130
Chloride =~ 66,800 81,200
Magnesium o 157 ) 187
Potassium ' : 260 320
‘Sodium , 40,000 i 50,000
Strontium 280 500
Sulfate . . v 134 214
Total Dissolved Solids 113,180 133,850

*Edna Delcambre 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 HRazard
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




Table 5-7. EPA Suggested Water Qualtiy Criteria.

5-17

Constituent

Aquatic

Domestic
Alkalinity (CaCO3) 20 mg/1
Ammonia 0.02 mg/1
As 50 pg/l
Ba 1 1 mg/l
Be 1100 pg/1
B 750 pg/1
cd 10 pg/1
Chlorides 250 ng/1
Cr 50 pg/1 100 vg/1
Cu 1 mg/l 0.1 96-hr.LCgq*
Cn 5 ug/l
total dissolved gasses 110% saturation value
Fe : 0.3 mg/l | 1 mg/1
Pb 50 ywg/l 100 ug/1
Ma 50 pg/l 100 pg/d
Hg 2 pg/l 0.1 ug/1
Ri 0.01:96-hr. - LCSO ' :
N 10 mg/1
Phenol 1 pg/l-
P 0.01 pg/1
Se 10 pg/1 0.01 96-hr.LCsq
Ag . 50 ug/1 01 96-—hr .LCgq
Sulfates < 250 mg/1
S 500 mg/1 ' -
Turbidity ‘1imit 10% reduction 1n photosynthetlc}

activity point
RyS 2 pg/l
Temperature a) increase in weekly average no

B ‘greater ‘than 1 C (1.8 F)
'b) daily cycle not altered in amplitude
. or frequency, summer maximum not
_exceeded o BT

Zn 5000 vg/l ‘ - 0.01 96-hr.1Csq

*LCso - the concentratlon of a toxlcant whlch Js lethal (fatal) to 502 of the
.organisms tested in a specified time, : :

Source: EPA, 1976
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species tolerate changes from fresh to brackish to seawater. Any abrupt

changes in these aspects of existing ﬁater quality resulting from acci-

dental discharge of geopressured fluids into surface waters could eliminate
species of animals and plants or eliminate desirable habitat. The following

limits in salinity variation have been recommended to protect wildlife,

vegetation and existing habitat (EPA, 1976):

Natural Salinity (ppt) Varfation Permitted (ppt)
0.0-3.5 1.0
3.5-13.5 2.0
13.5-35.0 | 4.0

Undetected or accidental venting of effluents through surface or subsur-
face faults could occur for several reasons. Faulty installation of
casing, choice of hydraulically unsuitable disposal aquifers or rein-
jection wells improperly plugged during abandonment could allow the fluids
to escape undetected at some distance from the well site through faults

or sand lenses with surface outcrops. Contamination of soils, reduction

of water quality and consequent threats to terrestrial and aquatic biota

could result.

5.2.5 Wildlife and Vegetation

Accidents induced from blowouts, cracks in the well head or pipes, human
error or natural hazards (i.e., hurricanes, floods, subsidence; fault re-
activation) could cause release of toxicants into the environment. The
range aﬁd seriousness of the resulting impacts are dependent on the type,

~composition, quantity and length of exposure of the biologically degrading
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material released and various environmental factors such as wind speed and

direction, light conditions, temperature and atmospheric moisture.

'0f the possible accidents; a blowout will probably have the greatest im-

pact on the surrounding vegetation and wildlife. The constituents of geo-
pressured effluents aﬁd’their concentration wiil determine their toxicity.
Some of the expected constituents in geopressured brines are listed in
Table 5-8. Comparison of’concentrations in brine and acceptable
standards are shown and those substances consideréd to be hazardous are

marked with an "X".

Sodium, potassium, calcium and magnesium are necessary nutrients for

plants. All but calcium may be detrimental at their brine concentrationm,

but will not be harmful once diluted by surrounding waters.

Chloride ion is the single most prevalent ion in brine. It can be de-
tected'by animals at low levels. Any iﬁéreaée in chloride or dissolved

solids levels in the area must be cbmpensatedbfor by increased respir-

~atory demands of flora and fauna. Sudden changes in ion ratios are more

harmful than slow changes,< Larvae aﬁafjuveniles of a species find it
hardest tb'adaﬁtvto'changes; It is likely that dilution would mitigate

thié impacf in the'flooded marsh areas. :Bottom communities and rooted

vvégetation would‘have the greatest disturbance. Clay ffactions in the

flooded soils Vith,high exchange capacities.wouldiexténd the persist-

-ence of the salinity‘problemm An elevation of salinity values over 39 ppt

would kill Spértina patens, the most abundant marsh_blant:(Palmisano;:'

1970).
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Table 5-8. Constituents in Geopressured Brines of Environmental
Concern (ppm). ' g
1 1 Acceptable
Hazard Components Minimum Maximum Standard
6.9) ' ‘
Arsenic £0.05 €0.05 .15
X Barium 2.2 4.1 16,
X Bicarbonate 970 1170 2007
X Boron 562 652 6
- Bromine 14 213 ’ 9
X Cadmium 0.27 0.57 .005
Calcium 1,630 2130 10
X Chloride 66,800 81,200 3000°
Chromium <£.002 .009 2
Copper .010 .038 .0018-7.5
Density (g/ml) 1.0700 1.0721
Hardness (CaCo3) 6980 5960
Total 7
X Iron 4.9 28.7 1.07
X Lead 0.2 £0.2 .0052-560
X Lithium 22 182 o 0.111
X Magnesium 157 187 247
Mercury £0.2 0.2 < 7
X pH 5.92 6.98 6.5-8.5
X Potassium 260 320 toxic-no level'sgec.
X Silicates 54 61 18—50
X Sodium 40,000 50,000 2,0001
X Strontium 280 500 2006
X Solids, Dissolved 113,180 133,850
Specific Conductance 141,000 173,000 10
Sulfate 134 214 1,000
Turbidity(JTU) 11 70 9
X Zinc 0.103 15 3 .009-0.4
CO2 1.083 2.033
N2 .13 .29 7
X HoS 3,14 .002"
cfl, 923 953 .

Wilson,

~NonmpWNME

et al, 1977.

Karkalits and Hankins, 1978.
CSGPC, 1970.

Agricultural Use Criteria, EPA,
EPA, 1976, for domestic supply.

Gustavson, et al, 1978.

9
10
11

Thompson and Rats, 1977. ( ]
EPA, 1976, for marine organisms, .004 for cladoceran fishes in soft water.
Gustavson, et al, 1978, limit of livestock watering.

Treshow, 1970.

-1978.

range of constituent when found by Hankins and Karkalits, 1978.

Toxicity to crops at 5.

O
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Increased hardness due to geopressured well effluents, while exceeding
drinking water standards, may actually be beneficial since calcium and
magnesium are necessary nutrients for plants and increased hardness

raises the tolerance level of plants and ‘animals to -toxic heavy metals.

Heavy metals are commonly found in geopressured waters in significant
concentrations (Wilson et al, 1977, Hankins and Karkalits, 1978; Mayer
and Ho, 1977) Those particularly noted were zinc, boron, lithium, iron,

barium, strontlun, cadmium, lead and bromlne.

Zinc may be a pollution problem in the brige effluent (Table 5-8).

It was found té be fo#ic to ?acific>oyster larvae at 0.2 ppm even for

a short period (Brereﬁgg et él, 19}3) and to Bé harmful to fresh water
fish fry, especially ciadqééfan fish‘invsoft wéteré at levels of ;0004 ppm

(EPA, 1976).

The levels of zinc in ééléble and-éxéhéngeable fbrﬁsvand its availab-
ility to ﬁérsh>plant uptake will ;ncrease ;t ﬁ reduced pH and increased
oxidation-reduction conditions (Gambrell et al.,1977a; 1977b) It would
be most'hatmful.at*the,low'pﬁ levels~df'brine.-A“:secondary effect of

_ ziné contamipation.ishto-ﬁausé a shdrtage'of manganese uptake which lowers

productivity (Treshow, 1970).

Boron levelé are very high in geopressured brines.-ﬁWhile's§me animals,
especially minnows, 'are tolerant of high'levels of boron, plants are sen-
‘sitive and concentraté it in their leaves. Terrestrial plants exposed to
boron or borate will show the greatést decline, showing inhibition of flower-

ing, chlorosis and lowered plant production (Weres et al, 1977; Treshow,
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1970). These effects are mitigated under alkaline conditions (Biggar and

Fireman, 1960) but will probably be associated with low pH brines.

Lithium, similarly, causes chlorosis, burning and impairgd growth at the
levels present in ﬁrine. Iron, barium, strontium, cadmiup? lead and
bromine may also be in excess éf tolerable limits to fauna and terrestrial
and aduatic flora. Their uptake‘will prbbably be greatest under reduced
oxygen conditions such as fhose present in the impounded marsh surrounding

the well site,

In summary, heavy metal availability will depend on Eh, pH and constit-
uvents of the soil. The low pH in the brine could make initial availability
high, while the low pH of soils in the marsh will allow complexing with

clays that will cause these metals to persist for a long time.

HZS gas has been measured near a geopressured site blowout at

levels toxic or harmful to plants (Coastal States Gas Producing Co.,

1970). This will probably be a very localized phenomenon.

Bicarbonates may cause some decline in terrestrial vegetation, but their
indirect effect in the slightly acidic brine waters would be a release of

CO2 vhich may have adverse effects on local aquatic fauna.

Silicates may cause turbidity at over 50 ppm. However, diatoms as noted
in the area may reduce concentrations by using the.silicate to form their

frustules.
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Geopressure fluids may range in temperature up to 149°C (300°F) Brine
discharge, with its high salt content, is toxic to most marsh vegetative

communities. Although little information regarding lethal temperatures

for terrestrial marsh plants is available, synergistic effects of temper-

ature and sa11nity are probable (Gustavson et al.,1978). In addition
to immediate death of vegetation in the near v1c1n1ty of the discharge,
long-term effects may include a rather permanent change 1n the plant

community toward more tolerant species and a decrease in plant diversity

(Gustavson’et al.;1978).

Impacts on aquatic plants may a1s0 be severe.‘ Temperature is ev1dent1y
a primary factor in the seasonal distributionvof Texas benthic marine
algae (Edwards,l969), and Thorhaug (1976) found temperature to be an
1mportant factor in the growth and survival of the seagrass community.
Thus, discharge of heated brine waters could be deleterious to aquatic

plants, such as wigeon grass (Ruppia maritima) .at the site. Although

temperature tolerances of marsh plant communities are not known, it is
reasonable to assume that such communities are not adapted to the thermal

levels inherent in brine effluent, and serious mortalities would.be -

likely.

In conclusion,”there are many constituents in geopressured(brines.of bio-
logical concern. To;icities are compounded by high salt concentrations,
high temperatures, the abrupt nature of the change, duration of the spill
and lack of circulation in the impounded area (Anderson, 1973). South of
the impounded area, the spray from a blowout which could travel hundreds
of meters could affect First Lake, Second Lake and Hog Bayou, which |

eveutually drain into the Gulf of Mexico and connect to commercial fish

nursery areas.
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Fauna shfviving tﬁe spray will avoid ateas ﬁhere vegetation has been
damaged. ‘Fish kills may occur downstreaaiin freeflowing areas. Contamin-
ation of cattle grazing land would take them‘out of production. Measures
shouiérﬁe {aken to discourage wildlife uae of eontaminated aieas. éince
the study area is brackish to intermediate‘marsh, the species preSentiwill
be better adapted than a fresh marsh to a brine spill, and soﬁe‘tolerant
species would probably survive a blowoat. 'The direction of ﬁiﬁda atrthe

time of a blowout could determine whether the spray drifted north and could

be contained or drifted south to spread to Hog Bayou and estuarine areas.

It is ﬁossible that a blowout mayreccur while drilling through'an oil or

gas formation. In such a case 0il or éas could fall on surrounding areas
and may cause local damage and fires. The seriousness of such a spill

would depend on the type of hydrocarbon, the dosage received, the physio-
graphy of the area, weather conditions’at the time of the spill, the season

of the year, previous exposure of the area to 0il or other pollutants, and

the type of cleanup treatment implemented (Straughan, 1972).

Damage to flora would be most severe when the leaves were coated with
0il, which would probably result in death of the plant (Baker, 1971).

Perennial plants with underground storage structures will be most likely

to survive, and marsh flora in standlng water w111 ha;e a good chaace to
grow back from rhizomes. However, annuals on sp01l banks and roads1des
may aot repopulate the area 1mmed1ate1y after the sp111‘A Contlnued'
0111ngs may increase mortallty of plants and even an1mals;Aespec1ally

in aquat;c systems (Cowell, 1?21).7 Greatest damage to_plants would occur
during reptadﬁetive seasoas; the time of year least damaging'would be

winter.
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'_‘_during calm vind and water conditions.

5-25

Hydrocarbons may migrate down into the soil (Dietz, 1973) and persist there
for years (Blumer and Sass, 1972 Whelan et a], 1976) since the oxygen re-
quired for their microbial degradation (Zobell, 1973) may be limited. An

oil sheen on the-sediment'and leaf surfaces may reduce oxygen diffusion into

- the soil and lover vegetation productivity even though death does not occur

(Gebhart, 1973). OXygen deprivation and hydrocarbon toxicity may cause
drastic reductions’in aquatic animal life and may cause a shift in species

composition toward tolerant members with less diversity.

The marsh community-can be expected to recover from a spill of hydro-
carbons withinfa reiatiVe1y>short'period of time either naturally or as
a result of burning. Perennials would?probably return within the next

growing season, g0 Spartina patens marshes surrounding the test site

'would probably return even if leaves were damaged.

Annuals wouldibessioﬁer'to repopulate'the'area and tree and shrub ve-

| getation along levees or roadsides would be slow to reestablish Since

a blowout would probably be restricted to within a short distance from

the well, it could probably be contained within the impounded marsh area.

- An oil slick resulting from a blowout could attract birds and would be

most harmful during migrating periods when bird populations in this area

"'are very high (See Section 3 3 2). Oil ingested during preening could

'line the alimentary tract and give sublethal to lethal doses of toxins

' ffDiSpersal of bydrocarbons will depend on the air and water temperature and

g',iweatber conditions, being least Iikely to disperse rapidly in the winter
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Crécﬁs in wé1l heads or‘pipesfénd human error could also léad'to pollutanti.

discharge with similar effecté aé déséribed abdvé;_

Natural hazards sucﬁ as.floods,'hurricanes and leaks or breaks‘in:the
leveevaround-thé impoundéd marsh could,capse washover of:oils, drilling
muds and metal .shavings from tﬁé_sump area iﬁfo éurfouﬁding waters. If
suéh'a-washqver occurred after a briﬁe-or oil.spili,.pﬁllutants could be
spread to marsheé to the ea#t, west and south. "It is likely that such
events would involve rapid‘dilution of pollutants and only a minor damage

would occur to the widespread area involved.

Fires might occur in the area of the well site, but would likely be
quickly stopped by surrounding standing water. Some damage to spoil
bank vegetation could occur. No major fires could start in the sur-

rounding environment as a result of well drilling or operation.
5.2,6 Land Use

In case of an accident during drilling or a well blowout, hypersaline
geopressured fluids could spill onto surrounding wetlands. The impact
of such an accident will result in the destruétion of the character of
the area for the wetland habitat use. The duration of the change in

land use will depend on the extent of the accident. |

5.2.7 Socib-etonomic;
There'éhduld‘be little, if any;imﬁéét”on‘the_$§¢ié—éCOndﬁic character bf
the stddy area because ofian éQCident, ,ihé_neéréstvdevéippﬁent is 3.7
“km (2.3 mi).f:omithe prbpbse6 §é11 site; and basedfoh.o;hér aééidehts,’

" fluids will not be caifie3 this1faf.“
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5.2.8 Air Quality

By standards of normal oil field operation,,extraotdipaty p:gceutions
will be‘taken in the proposed action'to prevent,blowout;of the test

vell. Yet the possibility of a blowout should be .considered in view of
the high pressures anticipated in thevgeopressutedfzone. Someﬁgocumenf
tation exietS;on‘blooout occurrences at variouS;geothermaljfields_(ERDA,
1976). .. .. = R I :L: PR

Very little air quality impactrdeta~e9va result'of:biowout are avail-
able in the literature. - Some preliminary infocmationvmay be inferred
from the blowout ofvEdnavDelcembfe #4 gas‘&ell:in-theéﬂigre=Lagoon area in
Louisfana (ERDA, 1976).'7The*olowout'took place on July ’13;v1971,‘endf
resulted from nEgligence during workover as rams were changed on the
blowout pfeventers.‘ Depthﬁof the producing interval at -the time of the
blowout (July 13, 1971) vas between 4081 to 4233 n (13,380 to 13,880 £t),

with three to four thousand pounds'flowing'pressure.i

The well caught fire 10 hours eiter_blowont andﬁthelfite lestei‘for

10 days.;-Discharge»of the:highly.saline (x150 ppt)wformation £fluid

Jcontinued for approximately three months until the well was made inactive.

The well was .finally plugged ‘and abandoned on November 4 1971, by pump-
ing cementrthrough,the reliefgvell,;; T T

Sl L - . h e - AT T

Since the emission rate of HZS due to possible blowout from the proposed |

Ty

action in not known, one may calculate the impact on air quality as the

......

result of the oxidation from HZS to 502 from the experience gained by g

Edna Delcambre #4 well (ERDA 1976). |
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The computation of S0, is based on the following assumptions.

A.

c.

D.

Emission height is assumed to be about 31 m (100 ft) This

is based on data that during both the first and second blowout

-of Edna Delcambre #4 well, saline formation fluid was blown .

about 31 m (100 ft) vertically into: the air.

" Emission rate of H,S is assumed to be about 6.8 Kg/hr. This

is'basedjon a Union 0il-Co. well testing, which produced a
total flow of 22,500 Kg/hr., of which 3% was noncondensable
gases. Ninety-nine percent of this was C02. If the remainingj
percent is assumed to be entirely H,S, the total emissions of
H,S uould equal 6.8 Kg/hr.

Atmospheric stability is assumed to be F, the moderately
stable condition commonly'used as the air pollution computation
for safety analysis.

Wind speed during stability F, which occurs about 14% per year
in the study area, is 1.7 m/s. This is given in Section 2.6.2.
Blowout will result in the burning of the gas, which in turn
will result in oxidation of the H,S to 50,. Available data

showed that 620 grams of HZS would produce 1136 grams of 802.

On the basis of the preceding information, the maximum concentration

of 80, may be computed from standard EPA techniques to be about 192 ug/m3,

which is below national ambient air quality standards of maximum 24 hour

concentration of 365 ug/m . The distance of this maximum concentratlon

is expected to be about 1. 6 km (1 mi) downwind from the blowout well

Although the concentration of S0, is below air quality standards, because

'of the unusual odor of HZS, the area within a 3.2 kn (2 m1) radlus of

the blowout well (such as campsites, if any) should be advised to evacuate.
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In summary, the impacts of the proposed action on air qﬁalify‘aré insigni-
ficant during conStruction and operation. Howevér;fshouid Blowout occur,
imﬁdftaﬁf pdlluﬁénts ﬁili'ﬁe‘SQz and st; 'The ‘maximum concentration of *
50, is estimated to be below national ambient air quality standards.

At present there is no national ambient standard for HiS} ‘HowéGé;,'bé;‘
cause the "rotten egg"‘oaofVof H,S can be detéctéd‘at'lévelé‘of 30 ppb,
estimated H,S concentrations of 80 ppb as a result 6f a blbﬁouf‘will be *
a nuisance. The distance of this maximum concentratioﬁ is expected to

be about 1.6 km (1 mi) downwind from the blowbut well.  No adverse ef-
fect on air quality is anticipafed even under conservative estimates dur-
ing stable atmospheric conditions. The effect of inversion layer is

also small, because the minimum height of that layer is about 390 m

(1280 ft) above ground (Section 2.6.2).

5.2.9 Recreational,‘Archaeological and Historical Sites

No adverse effects are expected in any known designated»recreational
area; aithough—hunting and fishing activities will be adversely af-

fected by a blowout accident.

Accidental discharge of geopressured fluids will not affect any pre-
historic cultural materials. No historic structﬁreS'aré located within
the radius of a potential blowout. ‘No adverse effect is expected from -

‘accidental release of toxic chemicals into the atmosphere.
5.2.10 Federal, State, Regional and Local Land Use Programs

There should be no adverse impact on any Federal, state, regional or

local land use programs in the study area.



3-30

5.2.11 Noise

Thellqudgst'noise,level produced during drilling, again with the exception
of an expigsi§n, is the venting of the well in an‘unmqffiédﬁépndition.
Thesg,effeqts are discussed iﬁ»Section,Z.Z.ll, and are not expected to

be harmfu;. _Aﬁ explosion during drilling should have no‘seriéusveffects

on receptors other than those at the drilling site.
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CHAPTER SIX - COORDINATION WITH FEDERAL, STATE, REGIONAL, AND LOCAL AGENCIES

. 6ol Programs‘and Permits

- Programs, regulations, guidelines and permitsrhave been developed for

geopressured activities by several Federal, state, regional and local

E agencies. Some of these agencies also have regulations or permit

£ requirements for several activities 1nvolved in geopressured exploration

and development (Harrell et al., 1978)

A list of agencies contacted at all levels of government appears in

Appendix C. An asterick identifies those that responded.

6.1.1 .Federal -

" Federal agencies which have programs, rules or permit reduirements

J concerning geopressured activities or any other activities related to this

resource exploration and development are identified in Table 6 1. Major

" Federal legislation concerning particular valuable resources is identified

in Table 6-2.

6.1.2 State

" State agencies which have programs;frules; guidelines orépermitvregulations
: concerning ge0pressured activities or any other activities related to this
" resource exploration and development are identified in Table 6 3.

. Louisiana state rules and regulations concerning the drilling for and

- =7

' production of geopressured resources in the State of Lou131ana are compiled

under Statewide Order No. 29—P available at the Louisiana Office of

Conservation, Baton Rouge, Louisiana. Forms that must be submitted for

‘w b%

the drilling and production of geothermal resources appear in Table 6-4.

J
2




Table 6-1.-

Related 0il Activities.

FEDERAL AGENCIES

Buresu of Land Manegement
(Dept. of the Interior)

Heritage Conserv. & Rec.
Service (DPept. of Interior)

U.8. Arwy Corpe of Engineers
Dept. of Commerce, Coast &
Geodetic Survey, NOAA
Eavirermental Protection
Agency

Pederal Energy Regulatory
Conniseion

U.8. Geological Survey

Interstate Commerce
Comiseion

U.8. Coast Cuard
U.S. Pish & Wildlife Service
{Dept. of the Interior)

Water Resources Council

bepittaent of Energy

Advisory Council on Historic
Preservation

Executive Orders
Plbpdplnln Management

Protection of Hgthndn

Mgencien Requiring Permite

Matrix of Federal Action on Geopressured Well Testing Activities and -
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o o/ o/ /s % 33 USCA Sec. 408 (1960); 13 USCA Seec. 404 (1960); FVCC see
404-33 USCS:  Sec. 1344 (Supp 1976)
/ / Coastal Zone Managewment Act (1972) P.L. MO, 92-583, 36 Stat.
b * x 1280, & U.8.C. pp. 1431 et seq.; 1S5 USCA pp. Jll. 33083
15 USCA p. 1501 ot seq.
/ / ) / FWPCA Sce. 402 (1976) 42 USCA Sec. 1837, usa. 3521 et seq.
* * * v b 4901 et seq.; 21 USCA p. 346a; 33 USCA pp. 1251 et seq.; 1401}
/ ’ USC p. 133 et seq.; 18 USCA pp. 791-!15:- l’ USCA pp. Mﬂ-lﬁ!l-
* x 1S USCA p. 717 et seq.
o/ x 43 USCA p. 1334, 1337; 43 USCA pi 31 et seq.; 30 USCA p. 351 et aeq.
/ 49 USCA p, [ et seq.; 49 USCA p. 302 et seq i 49 vUsca p. 801
* at seq.} 49 USCA p. 1001 at seq.
o/ o/ / x 33 USCA p. 1221¢ 46 USCA p. 526; 33 USCA p. 14d; 33 USCA
P. 1002; 14 USCA p. 81 et peq.} 1A USCA p. 1 ot seq.
/ / o x 16 USCA pp. 742a=-742k; 16 USCA p. 1361 et seq.
/ x 42 USCA p. 1962 et seq.; Yed, Non-Nuclear Energy Res. & Dev. Act,
1974, Sec, 13 ,
4 x 42 USCA p. 50812 at seq.; iz USCA p. 2011 et seq.; Fed. Non-Nuclear
Energy Res. & Dev. Act, 1974, Sec. 1); IO USCA pp. 661-668
16 USCA 461-67; uscA no-no- as ammended, 1973; 42 USCA 4321 et

X\./

/Anaey Revievs E1S and EA or
Reviews Applications

seq., 1970

Executive Orvder 11988, Msy 24, 1977

Executive Order 11990, May 24, 1977

R Agency hes Rules and hwhum
In

Applying te Action
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" Table 6-2.

Resources -

%

Air.;. < ele e s . :.;". e s e se e
éEndangered)Flora and Fauna‘. :j- . s
;Floodplains and Erosion Hazard Areas
Barrier Island and Beaches . . . . .
i»ﬁistoric»and Cultural Resources. . .

fﬁildlife Refuges and Reserves. . . .

‘Areas of Unique Cultural Significance.

Minerals . v« o o o o o ¢ ¢ o o o o @

Prime Agricultural Lands . . . . . .

° Fbrests - L L - - L] L . - L L] - L . .

‘ iiving Marine Resources. . « « . . .

Coastal ReSOUTCES. & « o o « o o o &

Prime Farniands. .;; .. .. 5‘.%.;,

Note.

- Major Federal Legislation Pertaining to Valuable Resources.

Federaleegielefinn

Federal Water Pollution Control
Act

‘Clean Air Act

Endangered'Speciee Act

Flood Insnrance Aet

Coastal Zone Management Act
National HistoriefPreservatinn Act

Pitman-Robinson Act; Dingall-

" Johnson Land and Water Conservation

Fund Act
National.Historic’Preservation Act
Mineral Leasing Act |

Homestead Act

‘National Forest Hanagement Act

Fisheries Conservation and Manage-

ment Act, Marine Hammal Protection

Act

Federal Consistency Provisions of

the Coastal Zone Management Act

Section 302 Rural Develnpmenthct_j

For more extensive data concerning Federal programs, rules and

regulations pertaining to 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 01l Activities.
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sutveying is in dreft form,
l:l. Dept. of Health and Huwan x x L.R.S. 40:12204(A) Title 40 Sec. 2201 ot seq.,
Resources Act 239 of 1964
Dept. of Urban & Communtty /  Executive Order 60 A-93 Review
Alfaice ,
La. Dept. of Netursl Resources *x x = Ticle )0, Order 29-E Act 134, Act 7333 Ovder
(0tttca of Conservation) 258, La. Ceothermal & Ceopremsured Pncrgy Ree,
& Dev. Act, 1973, Title 30 Ch. 7 (Act 133;
1973); Che 8 (Act 7843 1973). Stetevide order
29-P. July 20, 1978
#) Offiee of Environmental “ x / Act 449 of 1979 Repular Sesaton
v Aftaics ,
8} Cosstal Zone M x Act 361 of 1978 Regular Seaaton L.K.S. 491212.21
Proaran : : .
€) State Minersl Boerd . ~ y Title 30, Ch, 3 See, 211-216, L.R.8, of 1930
. an ssmended by Act 173 of 1958, Title 30,
. e 1212129, p. 131139, p, 171=179.14
"o Agencien Requiring Pemite / Aoncy Revieve B1S ond PA o¢ N n Ageney heo Rulon and Regulations

Reviews Applications Applyteg te Action
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'Tablé‘ﬁ-A;‘ Forms that must be Submitted in the State of Louisiana for the

prilling and Production of Geopressured Resources.

Agency

‘office

V:Form ﬁoQ

Deééription

Dept. of Natural
Resource i

Conservation

ﬁ(Dis;tict Officg)

- District Manager
original to Office
- of Conservation

. . Baton Rouge

District Manager

Office of

Conservatien

District Manager

-0f fice of.
Conservation

GR-10

GR-4

WH-GR

GR-Operator's

‘Monthly Rept.

GR-4 and

WH-GR

GR-10-A

~ (Application
for Amended

Pernit to

‘drill for

Geothermal
Resources)

" GR-SPD

. GR-4
-+ Work Permit . .~ :

/Aﬁplicaﬁions for permits to drill

wells for geothermal development
below the fresh water sands

“Applications for permits to repair
or vorkqvers

Vell Hiétory & Work Resume Report

Monthly Production

Dirg;gional drilling

Change of Operator

" Well off production or no longer in

use as a service well

Intention to plug any well or wells
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6.1.3 Regional and Local

The Cameron Parish Police Jury is the only regional and local government
body with executive and legislatiﬁe powef. 'Thisiagency should be notified

and contacted prior to the commencement of the proposed action.

The Parish is eligible for flood insurance under the National Flood |
Insurance Act of 1968, as amended, and the Flood Disaster’Prbtection Act
of 1973 as amended, thus having ordinances providing land use and

control measures which comply with the above Federal programs (Emmer, 1977).

6.2 Land Use Plans

Agencies at the Federal, state, regional and local levels of government
were contacted by letter (May 8, 1979) and asked to identify any conflicts
between the proposed action and any of their active, existing or proposed
plans. The list of agencies contacted appears in Appendix C. Agencies

that replied are identified by an asterick.

6.2.1 Federal

The only known Federal programs near the Gladys McCall well site are
wildlife management areas (Figure 2-8)., None of the Federal agencies
contacted who replied have any conflicts with the proposed action. All
other agencies contacted who have not replied are assumed to have no

conflicts between the proposed action and their plans.

6.2.2‘ State

All state agencies contacted regarding conflicts of their plans with the

proposed action are listed in Appendix C. Those that responded did mnot
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find any conflicts, oqhér”than that the proposed action wgll have to

coﬁply with their guidelines, rules and permit tequirements.

' " 6:2.3 Regional
The Imperial Calcasieu Regional Planning and Devéiopment Commission (ICRPDC,
1975) shows the future land use of the area through 1990 to be npn—forested

wetland. There are no other known land use plans for theiarea.

6.2.4 Local

Although there is;ho local or ?arish planniﬁgragency adopfed or future
land use plan, the Parish is eligible for the National Flood Insurance

Program (Emﬁer, 1977), an indirect form of iand use control.
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CHAPTER SEVEN - ALTERNATIVES
7.1 Delay

‘This project is designed to’ drill a well into a geopressure reservoir to
evaluate the reservoir potential over a sustained period of flow testing.
Several previous well tests in Louisiana were in abandoned oil and gas wells,
and although they provided important data, they were not in the optimum
location to test geopressured reservoir economics.‘ The delay of this
project will restrict the availability of geopressured reservoir data on
geopressure exploration techniques and will severely restrict the amount

of 1nformation available on the geopressured resource.‘
7.2 ‘No Build

The No’Build alternative is not cdnsistent with Congressional mandate

as directed by the GeothermalvEnergy Research, Development and Demon-—
stration Act of 1974 (U S. Congress, 1975). This act directs the

Federal Government to encourage and assist private industry in the
develoPment_and demonstration-of practicable means‘of producing energy
fromkgeothermal resources in}an’environmentally;sound manner} fhis assis-
~_tance is to includeAresource‘asseSSment and’research.and development

;-

projects, :
7.3 Alternative Approaches |

The DOE, through'thefgeopreSSure:suhprogram; is‘évaluating alternative
Jmethods for obtaining the necessary chemical and physical data on the

: geopressure resource. One method is to conduct a literature search of
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rpublished and unpublished reports or data. A second method is to,ré— ' : ki)
drill 011 ﬁells after they have béen abandoned and‘thebrigs are moﬁe&

from the location. The literature search has not provided‘the,neéessary

data in a form which is required to eﬁaluate the resource. ,Schmidt‘(1973);
Hankins.et al, (1977), Wilson et al. (1977) and Karkalits and Hankins (1978)
provide.some basic déta; but ﬁot in sufficiént quantity‘or in the pptimum _ ’
location for futufe development of the resource. Redrilling of abandoned

oil or gas wells is eéonomical, but»thg ﬁells do nbt élwgys occuf'ih

optimum resources areas. It becomes a decision, theﬁ, of whether to

expend limited funds for projects which mayinever be developed because

of physical, cultural, or economic constraint.

7.4 Alternative Sites

As part of thebGeopressupgd Geothermal Energy Subprogfam, DOE conducted a |
reservior assessment program in order to determine the,extent of the geo-
pressured resource and to identify specific areas with high potential

for successfully testing and developing the resource. These areas,
identified as geopressu:gkfairways in Texas and.prime prospects in Lduisiana,
are characterized by thick, geopressured sandstones with subsﬁrfacevtem-

peratures in excess of 150°C (300°F).

Prime prospects dr'féirﬁﬁis for the Frio, Wiléoi,'and Tuscaloosa Formations
in Louisiana and Texas were ‘i‘déntified'as part of the reservoir assessment

program and were‘pribyitizéd;based on‘techﬁical‘and environmental critéria.
This prioritization scheme provides a relative ordering of'the'areas, i.e.,

it indicates that one prime prospect or fairway is preferable to another. =

u .
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The rank assigned often'reflects the lack of complete and/or comparable
information for all sites. A 1low ranking does notﬁeaclude 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
McCall well site ranked high On*tecnnical issues, howeuer, several environ-
mental concerns, such as’impacts on wetlands and aduatic'ecosystems

and potential effects of storm*surges, caused the prospect to receive a
low environmental ranking. Locating therproject on an existing well site
reduces thevimpacts 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 sediment depocenters), environmental factors
(as described in'thiS'environmental assessment), and lease availability.
The proposed wellxsite is located in an area that;has high potential for
obtaining the desired’programmatic information wnile at thé same time
restricting impacts to an environmentally acceptable level by, utilizing

an existing well site.;

Lb
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Appendices

APPENDIX A
'ENVIRONMENTAL MONITORING PLAN:
DOE GLADYS McCALL GEOPRESSURE TEST WELL

INTRODUCTION

A DOE contractor will manage envirenmental baseline and monitoring studies for
geopressure test well'actiyities at a site adjacent to Gladys McCall No. 1 in

- southeastern Cameron Parish, Louisiana. The drilling and teeting operations
associated with the Gladys McCall geopressure test well will be conducted within

the scope of this;environmental assessment.
ENVIRONMENTAL BASELINE AND MONITORING STUDIES

Theipuipose df colleeting envirenmental baseline deta is to provide a description
of selected phjsicel; éhemiéal,\aﬁd biological'conditions against which later
environmental ﬁonitorihg datajCan Be‘compafed;' This comparison will provide a
basie for determinihgithe ﬁet'eﬁvifonhental Chahge attfibutable to test well

operations at any subsequent time.

The following data shall be collected to establish the baseline of ambient
conditions prior to fluid production.;~'

Air Quality
J '7- existing air quality conditions
-.,*-1local .meteorological characteristics

..Water Quality, (surface and subsurface)

e éxistiﬁé:ﬁeter quality conditions
> water resource usage
+ hydrologic patterns, surface and

groundwater levels and water movement
'Subsidencewd L

v subsidence histbry

"+ leveling surveys -
+ existing land/water interface

A-1



Seismicity

- 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 vhere 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
modeling*
+ continuous wind speed, wind direction,
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



Ecosystem:Quality

-« biological surveys*
* bioassays¥*

Monitoring studies may be increased if environmental conditions, either natural

or as a result of test well activities and geopressure fluid analysis, require

such adjustment.

The combined scope of environmental baseline’and monitoring studies which are

planned during the fitst-year'includes the air quality, water quality, subsi-

dence, microseismic and ecological studies described below.

1)

Air ggality; Air qualityvbaseline studies will be performed to:

1) determine ambient air quality prior to possible disturbance from
test well activities, 2) identify any substance potentially derived
from the geopressured fluid'thatvmay haveTan adverse effect on the
enyironment.and establishrbaseline concentrations for these substanceS'
3) collectrlocally’available meteorological data necessary for under-
standing dispersion and conversion’patterns, and 4) prov1de baseline

data compatible with later measurements needed to assure compliance_with

'~state1andéfederaliair\quality standards;t
Air quality monitoring will be performed to determine changes in

' air quality which may be related to well testing activities. Sampling

vand analysis for‘hazardous substances will be from a fixed automated mon-
4itoring unit located approximately 3 2 km (2 mi) north of the test site

(prevailing winds are from the south) Analyses will include continuous
measurement of sulfur dioxide, hydrogen‘SUIfide, total hydrocarbons, and

methane. Meteorological data from contlnuous recorders shall include
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wind speed, wind direction, temperature, and precipitation. 1In 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. Anaiyzer
pérformance shall conform to specifications for automated methods as

described in 40 CFR, Parts 50 and 53. .

Water Quality. Water quality baseline studies will be conducted to

determine: 1) ambient water quality conditions in local bayous and marsh
and in shallow groundwater prior to possible disturbance from test well
activities; 2) baseline conditions for substances potentially present

in the geopressured fléids; 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 thatfchangeé 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 af the time of sample éollectiqn.
Laboratory analyses will include Na, K, NH3, soa, Cd, Mn, Ca, C1, Ba? Pb,
As, B, Hg, total hardness (calculated),.and total organic carbon. Fiéld
measurements will include pH, specific conductaﬁce, turbidity, temperature

and dissolved oxygen.
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Three observation wells will be drilled into the zone of fresh
groundwater which is used locally by residents”of Grand Chenier

Ridge. These wells will be completed at a depth of approximately 76 m
(250 ft), inbthe "upper sand unit" of the Chicot Aquifer. Observa-
tion well casing will consist of 5 cm (2 in) diameter PVC pipe with

3 m (10 ft) of PVC wrapped wire screen with backwash valve placed at
well bottom. The wells will be concrete-lined down to at least 2-ft
(.6m) below the surface to prevent drainage of surface water. The
exposed nortion of,each well will be comnleted with a removable cap

which will allow samplingbhy portable'pump.

Groundwater samnles will be collected each month. Field and 1aborat0ry
analyses to be,performed on groundwater samples will be the same as for
surface waters. Water level in the observation wells will be reported
monthly. ‘Surface and groundwater sample collection, handling, preserva-
tion and analysis will be consistent with methods published by the u. S.
Environmental Protection Agency, "Manual of Methods for Chemical Analyzers

of Water and Wastes" (1974), and the U.S. Geological Survey, "Recommended

7 Methods for Water Data Acquisition" (1977)

N

SuhsidenCe., Subsidence baseline studies will include 1) an initial

leveling survey to establish relative surface elevations, 2) ‘an examina-

tion of historic leveling data and topographic maps to determine sub-

S

sidence history in the vicinity of the test well, and 3) detailed mapping

of near sea—level marsh environments which are most vulnerable to eleva-

tion change,

;The initial leveling survey shall consist of approximately 48 km (30 mi)

ovairst—Order-precise leveling. Leveling profiles will be tied to



National Oceanic and Atmospheric Administration (NOAA) First-ofdgr
elevation benchmarks which are located along Highway 82 beyond the

area of potential subéidence impact. Procedures to be used in estab-
lishing benchmarks in the vicinity of the test well will be in accor-
dance with guidelines provided in the NOAA publication, "Specifications
to Support Classification, Standards of Accuracy, and General Specifi-

cations of Geodetic Control Surveys" (1978).

Subsidence moﬁitoring will cpnsist of First—Ordér‘relevgling surveys
which will be conducted at 12—month interyals durinérprqduction to
document the occurrence of land-surface éubsidence,vif any, near the
well site, or of differential surface movement along reactivated faults.
First-Order releveling is planned during the second-year environmental
monitoring program, and is not considered in the base scope of work for

this proposal.

Detailed maps of wetland boundaries and open water in the vicinity of
the test well will be prepared prior to fluid production. After the
flow testing program has been completed, a second series of maps wili
be prepared to determine changes in land/water‘interface which may be
attributable to subsidence. Mapping studies will be based upon current

~ aerial photography, topographic sheets, and field surveys.

4) Seismicity. Microseismic surveys will be perfotméd to 1) determine
background microseismic activity prior to disturbance from fluid pro-
duction; and 2) monitor microseismic activity during fluid production.

Baseline microseismic sgﬁdies will include an initial reconnaissance’

"
“



survey to détermineéééﬁrces and levels df‘ﬁackground microseismic
activity. Data from this ‘survey will be used to identify locations
~ for perméneﬁt“monitoring'installationé which will be least influenced

by natural and cultural background noise.

Continuous mi¢rdséismic monitoring will be performed using a minimum

of five seismométéfs émpiaced in Sealed'boreﬁoles at approximately 30 m
(100 ft) beldw‘ground sgrfaée.’ ﬁic:oseismiéwmonitoring studies will
provide the origin‘ﬁimé of local seismic events, their eétiﬁated loca-
tions, and their'reiativé magnitudés. The microseismic monitoring net

will be;dpérativérappféxiﬁafély six months prior to fluid production.

5) Ecosystem Quality.j Baseline ecological studies will rely on existing

published and anublishea dgta to establish rahges_and populations of
plant and animal species in the vicinity-of the test well. Additional
biological surveyé will'be-conducted in the event of significant impact
to plént 6r'animal 1ife but are not coﬂsidered part of the base scope

of work.
ENVIRONMENTAL PROGRAM MANAGEMENT

The environménéal monitotiné;prbgram %ill be coordinated by a principal of
Technadril—Fenii:&‘Si#éoﬁ:aﬁd.LSU._‘The maﬁégementlbf’envirbnmentélymonitoring
will include»insutiﬁg thatvdata collected are éompiled, analyzed, and reported
to DOE on a quarterly baéis; or ﬁore.freéhently,'if necessary. . The DOE con-
tractorAﬁill.prgvide:for_¢6nt;actua1 arrangemenég‘with firms for pe?formance
of 5g1¢cted field and_laboratory,studies. Overall data interprétation and

impact assessment will be performed by the DOE contractor. The DOE contractor
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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 monitoringystudies is required, justifying

such changes in scope as they occur.

Thiernvironmental Monitoring Plan outlines a one-year program of combined
environmental monitoring and baseline s;udies. The DOE contracto:rwillnprepare
quarterly status reports, and an annual report summarizing thetresults obtained
during the first year. Based on analysis of tﬁe data, the devglopment of the
test well, and the Federal, state, and local regqlations, 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).



APPENDIX B

ThbleB—l Plant Species Observed Within the Impounded Marsh in the
Study Area.

. COMMON NAME SCIENTIFIC NAME

Wire grass : ’ Spartina patens
Saltgrees‘ - ' Distichlis spicata
Roseau cane Phragmifes communis
Leafy three-square Scirpus robustus
Softstem bulrush . ’ Scirpus validus
Giant cutgrass : Zizaniopsis miliacea

Widgeon grass Ruppia maritima

B-1



- Table B-2. Plant Species Observed on Plank Road and Spoil Banks Within
Gladys McCall Proposed Well Site.

COMMON NAME
Marsh elder
Groundsel-tree
Wire grass
Lippia

Leafy three-square
Roseau cane
Johnson grass
Giant ragweed .
Common ragweed
Blackberry
Verbena
Thistle
Morning glory
Vetch

Mustard

Canary grass
Pepper grass
Saltgrass
Seaside heliotrope
Mallow

Aster
Sesbania

Sea oxeye
Butterweed
Groundsel

Sour clover

SCIENTIFIC NAME

Iva frutescens

Baccharis halimifolia

Spartina patens
Lippia nodiflora

Scirpus robustus

Phragmites communis

Sorghum halapense
Ambrosia trifida

Ambrosia artimisifolia

Rubus sp.
Verbena sp.
Cirsium sp.
Ipomea sp.
Vicia sp.
Brasica sp.

Phalaris canariensis

Lepidium virginicum
Distichlis spicata

Heliotropium curassavicum

Hibiscus sp.
Aster sp.

Sesbania exaltata

Borrichia frutescens

Senecio glabellus

Senecio vulgaris

Melilotus indica




Table B-3. Plant Species Observed Along Highway 82 Within the Gladys
HcCall -Study Area.

COMMON NAME

Cottonwood Populus deltoides
Live oak Quercus virginiana

Black willow

Salix nig.ra )

Hackberry Celtis laevigata
Chinaberry Melia azedarach
Palmetto Sabal minor

Roseau cane

Phragmites communis

Blackberry" Rubus sp.
Thistle Cirsium sp.
' Peppergress Lepidium virginicum

Morning glory

Ipomea sp .

Primrose Oneothera -drumondii
Wild grape vitis sp. = -
Cattail Typha latifolia

Smut grass

» Sporobolus poiretii

~ Verbena " Verbena brasiliensis '
B Verbena Verbena sp. .

Giant ragweed

** Common ragweed

Ambrosia trifida =

: Ambrosia artimisifolia |

Groundsel-tree - x Bacc‘haris halimi folia
" Arrovhead | B Sagittaria falcatta
Wax myrtle ' ;.,Myrica cer:lfera

" Dock Rumex sp.

| Crabgréss a 'Digitariav sp.

 Vetch ;  Vicia sp. B

: JTO_adfla'x-} s Linaria canadensis
Peppervine Axhpelopsis arborea
Wild onion

Allium sp.



Table B-3 (continued) _

COMMON NAME

Bald cypress

Japahese honey suckle
Wild geranium

- Aster

Inland sea oats
JOhnson grass

Indian shot

SCIENTIFIC NAME

" Taxodium distichum

Lonicera japonica

' Geranium carolinianum
Aster sp. - ' '

 Chasmanthium latifolium -

_ Sorghum halépeﬁse.

Canna sp.



Table B-A Mammal Species Which May Occur 1n the Chenier Plain
: Marshes of the Study Area.

COMMON NAME
Virginia. opossum
.’ Least shrew
* Red bat »
'_Seminole bat

' Northern yellow bat e
‘Nine—banded armadillo:f;f['

'Swamp rabbit

Marsh rice rat

Fulvous harvest mouse

Hispid cotton rat
Muskrat = :
: Nutria -

Red wolf
Rlack bear 
.Raccoon
Mink
Striped skonk )

NegrtiC‘riverthtér'

- White—taiied,deet'

Sourceﬁs Lowery, 1974b

SCIENTIFIC NAME - |
.Diédelphis;Vi:giniana

: Qgthotis'p§fva
‘Lasiurus borealis

"iaSiﬁrdsvsemiﬁoius'

Lasiurus intermedius

“Da §xg s novemcinctus

%,'Sy1V11agus aquaticus

,‘Oryzomys palustris

-Reithrodontomys fulvescens

7‘Sigmodon hispidus
Ondatra zibethicus

Myocastor coypus

"Caﬁis rufus

‘.Euarctos americanus

.Procyon lotor

~ Mustela vison

Mephitis mephitis

Lutrascahadensis

-+ 0Odocoileus viréinianus,



Table 3-5 Bird Species Known to Nest on Spoil Banks in Rockefeller
Wildlife Refuge, Cameron Parish, Louisiana.

COMMON NAME
Red-winged blackbird
Boat-tailed grackle
Green heron

Orchard oriole

Least Bittern
Eastern kingbird
Common yellowthroat
Cardinal

Loggerhead shrike
Mockingbird
Yellow-billed cuckoo
Rufous-sided towhee
Brown thrasher

Clapper rail

Source: Olsen, 1975

SCIENTIFIC NAME

Agelaijus pboeniceus

Cassidix major

- Butorides virescens

Jcterus spurius

Ixobrychus exilis

Tyrannus tyrannus

Geothlypis trichas

Cardinalis cardinalis

Lanius ludovicianus

Mimus polyglottos

Coccyzus americanus

Pipilo erythrophthalmus

Toxostoma rufum

Rallus longirostris




Table B-6. Bird Species Known to Nest in Intermediﬂate Marshes in
Rockefeller Wildlife Refuge, Cameron Parish, Louisiana.

COMMON NAME o i SCIENTIFIC NAME
Red-winged blackbird | Agelaiusv phoeniceus
Boat-tailed graéﬁié - Cassidix ma-]or’
Leést bittern o - h ‘ Ixobrychus exilis’
Mottled duck ‘ | ‘ Anas fulvigula
Seaside sparrow 7 . . Ammospiza maritima
Black-necked stilt o ’_" - 'Himantopusknyxe’xicanus

Source: A Olsen, 1975



Table B-7. Reptiles and Amphibians Which May Occur Within the Study Area.

COMMON NAME

- American alligator
Alligator snapping turtle
Common snapping turtle
Stinkpot

Razor-backed musk turtle
Mississippi mud turtle
Mississippi map turtle
Southern painted turtle
Mobile cooter

Missouri slider

Red-eared turtle
Three-toed box turtle
Ornate box turtle

Western chicken turtle
Midland solftshell turtle
Pallid spiny softshell
Green anole

Ground skink

Five-lined skink
Broad-headed skink

Western slender glass skink
Broad-banded water snake
Yellow-bellied water snake
Diamond back water snake -
Green water snake A
Gulf glossy water snake

Graham's water snake

Eastern garter snake

SCIENTIFIC NAME -

Alligator mississippiensis

Macroclemys temmincki

Chelydra serpentiné serpentina

Sternotherus odoratus

Sternotherus carinatus

Kinosternum subrubrum hippocrepis

Graptemys kohhi

Chrysemys picta dorsalis

Chrysemys concinna mobilensis

Chrysemys floridaha hoyi

Chrysemys scripta elegans

Terrapene carolina

Terrapene ornata

Deirochelys reticularia miaria

Trionyx muticans

Trionvx spiniferus

Anolis carolinensis

Leiolopisma laterale

Eumeces fasciatus

Eumeces laticeps

Ophisaurus attenuatus attenuatus

Natrix fasciata confluens

Natrix erythrogaster flavigaster
Natrix rhombifera

Eé&!iz.cyclopion cyclopion

Natrix rigida sinicola

Natrix grahmi

Thamnophis sauritus sauritus




Table B-7 (continued)

COMMON NAME
Gulf coast ribbon snake
Brown snake

Gulf salt marsh snake

Mississippi ringneck snake

Eastern hognoée'snake
Rough green snake |
Western mu& sﬁake'
Texas rat snake | )
Louisiana milk snage>r
Speckled kingsnake |
Western'cdttenmeutﬁ »
Southern copperheed
Pygmy rattlesnake :
Western lessef siten-
Three-toed amphiumé '

" Central newt

Small—moﬁthed'sélamaﬁdeer%

Marbled salamander :: 

Dwarf salamander

Eastern narrow—mouthed‘toed'

Gulf coast toad
vNorthern spring peeper
Green tree frog "
Squirrel tree frog",

- Northern cricket frog'
/ 'Bronze frog

Pig frog

Bull frog 7 S
Southern leopard frog

Source: Conant, 1975
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SCIENTIFIC NAME

Thamnophis proximus orarius

Storeria dekayi

Natrix sipedon clarki

Diadophis punctatus

Heterodon platyrhinos

 Opheodrys aestivus

Farancia abacura reinwardti
Elaphe obsoleta lindheimeri

Lampropeltis triangulum amaura

Lampropeltis getulus

Agkistrodon piscivorus leusostama

Agkistrodon contortrix contortrix

Sistrurus miliarus

Siren Intermedia nettingi
Amphiuma tridactylum

Notophthalmus viridescens

Ambystoma texanum

Ambystoma opacum

Durycea quadridigitata eurycea -

Gastrophryﬁe carolinensis

Bufo valliceps

Hyla crucifer crucifer

Hyla cinerea '
Hyla squirella

Acris crepitans

Rana clamitahs P

Rana grylio

Rana catesbeiana

Rana ufricularis




;

Table B-8. Fish Species 'That May Occur in the Study Area.

COMMON NAME

Atlantic Stingray
Lady fish

Gulf menhaden

Bay anchovy

Sea Catfish
Atlantic Needlefish
Sheepshead Minnow
Rainwater Killifish
Striped mullet
White mullet
Tidewater Silverside
Southern Flounder
Hog choker

Spotted Gar
Alligator Gar
Bowfin |
American eel
Speckled worm eel
Atlantic herring
Gizzard shad
Threadfin sahd
Scaled sardine
Inshore lizard fish
Carp |

Golden shiner

Blue catfish

Yellow Bullhead
Channel catfish

SCIENTIFIC NAME

‘Dasyatis‘saﬁina

Elops saurus
Brevoortia patronus
Anchoa mitchilli

Arius felis

Strongylura marina

Cyprinodon variegatus

Lucania parva

Mugil cephalus

Mugil curema
Menidia beryllina
Paralichthys lethostigma

Trinectes maculatus

Lepisosteus oculatus

L. spatula

Amia calva

Anguilla rostrata

Myrophis punctatus
Clupea harengus harengus

Dorosoma cepedianum

Dorosoma pretense

Harengula pensacolae

Synodus foetens

Cyprinus carpio

. Notemigonus crysoleucas

Ictalurus furcatus

Ictalurus natalis (;;

Ictalurus punctat




Table B-8 (continued)

COMMON NAME

Gafftopsail catfish -

Atlantic midshipman
Skillet fish
Mosquito fish
Sailfin molly "' ..
Gulf pipefish
Yellow bass
Warmouth

Bluegill ‘

Redear Sunfish  ,;
Spotted sunfish
Largemouth bass .
White crappie

Bléck crappie‘f.,un
Killifish

Crevallé jack
Atlantic bumpef-‘,
Leatherjaéket .
Atlantic moonfish
Lane snapper -
Shéepshead -
Pinfish

' Freshwater drﬁm‘
Silver perch

" Sand seatrout.v ‘
_Spotted seatrout
Banded drum ;_
Spot ‘ d
Southerﬁﬁkingfishl
Atlantic croaker

Black drum

SCIENTIFIC NAME

Bagre marinus

Porichthys porosissimus

Gobiesox strumosus

Gambusia affinis -
Poecilia latipinna

Syngnathus scovelli

Morone mississippiensis

Lepomis gulosus

Lepomis macrochirus

Lepomis microlophus

Lepomis punctatus

Micropterus salmoides

Pomoxis annularis

Pomoxis nigromaculatus

Fundulus spp.

Caranx hippos'

Chloroscombrus chrysurus

QOligoplites saurus

Vomer setapinnis

Lutjanus synagris

~ Archosargus probatocephalus

'Lagodon'rhomboides

Aﬁlodinotus gruhnieﬁs

Bairdiella chrysufa

Cynoscion arenarius

Cynoscion nebulosus

Larimds fasciatus

Leiostomus xanthurus

Menticirrhus americanus =

Micropogon undulatus

Pogonias cromis’




Table B-8 (continue&)

COMMON NAME

Red Drum

Atlantic spadefish
Atlantic threadfin
Freckled blenny

Fat sleeper
Spinycheck sleeper
Lyre goby

Violet goby
Sharptail goby
Freshwater goby
Naked goby

Clown goby

Atlantic cutlassfish
Harvest fish

Gulf butterfish
Searobin

Blackcheek tonguefish

Southern puffer

Source: Perry, 1976

SCIENTIFIC NAME

Sciaenops ocellata

Chaetodipterus faber

Polydactylus octonemus

Hypsoblennius ionthas
Dormitator maculatus -

Eleotris pisonis

Evorthodus lyricus -

Gobioides broussonneti

Gobionellus hastatus
Gobionellus shufeldti
Gobiosoma bosci

Microgobius gulosus

Trichiurus lepturus

Peprilus alepidotus

Peprilus burti

Prionotus sp.

Symphurus plagiusa

Sphoeroides nephelus



Table B9, Waterfowl Spéciés Which May Occur in the Study Area.

COMMON NAME

White-fronted goose'

Snow goose
Fulvous‘trée duck
Mallard

Black duck
Mottléd duck
Gadwall

American pintail
Green-winged teal
Blue-winged teal
American widgeon
Shoveler

Wood duck

Redhead ‘
Ring—neckedbduck
Canvasback

Lesser scaup -

SCIENTIFIC NAME

Anser albifrons
Chen caerulescens

Dendrocygna bicolor

Anas;platyrhynchos

Anas rubripes
Anas fulvigula

Anas strepera

"Anas acuta

Anas crecca

Anas discors

Anas americana

‘Anas clypeata

Aix sponsa

Aythya americana

Aythya collaris -

Aythya valisineria
Aythya affinis

Bufflehead T Bucephala albeola

' Ruddy duck » ‘ Oxyura jamaicensis
Hooded merganser = e Lophodytes cucullatus
Red-breasted merganser : | v ‘Mergus serrator

Source:',Chamberlaih,‘1957 »
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APPENDIX C

4

Agencies Contacted During the Preparation of the Envirommental Assessment

U. S. DEPARTMENT OF THE INTERIOR
HERITAGE, CONSERVATION AND RECREATION SERVICE
18th .and 5th Street c
Washington, D. C. 20240

U. S. WATER RESOURCES COUNCIL
2120 L. Street, Suite 800
N W Washington, D. C. 20037

U. S. DEPARTMENT OF THE INTERIOR
Geological Survey -
Reston, Virginia 22092

u. S. DEPARTHENT OF. HOUSIﬁG AND URBAN DEVELOPMENT
. Plaza Tower, 1001 Howard Avenue
New Orleans, Louisiana 70113

ADVISORY COUNCIL ON HISTORIC PRESERVATION
1522 K Street, Suite 510
N W Washington 20055

U. S. DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
Herrying Plaza Box #4377
Amarillo, Texas 79101

U. S. DEPARTMENT OF COMMERCE - NOAA
NATIONAL MARINE FISHERIES
Duval Building :
9450 Gandy Boulevard
St. Petersburg,. Florida 33702

*U. S. DEPARTMENT OF COMMERCE -
- MARITIME ADMINISTRATION
Central Region Office
Number 2 Canal Street o
New Orleans, Louiiiana 70130

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
" P. 0. Box 1630 _—
Alexandria, Louisiana 71301

*FEDERAL ENERGY REGULATORY COMMISSION
Fort Worth Regional Office
~ 819 Taylor Street, Room 9A05
Fort Worth, Texas 76102
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NUCLEAR REGULATORY COMMISSION
1717 B Street, N W
Washington, D. C. 20555

U. S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
Region 6 ~ First International Building
1201 Elm Street
Dallas, Texas 75270

U. S. ARMY CORPS OF ENGINEERS
New Orleans District
P. 0. Box 60267 ‘
New Orleans, Louisiana 70160

*DEPARTMENT OF TRANSPORTATION
U. S. COAST GUARD - EIGTH DISTRICT
Hale Boggs Federal Building
500 Camp Street
New Orleans, Louisiana 70130

U. S. DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
Water Resources Division
Federal Building
300 East 8th Street
Austin, Texas 78701

U. S. DEPARTMENT OF THE INTERIOR
NATIONAL PARKS SERVICE
Southeast Region Office
1895 Phoenix Boulevard
Atlanta, Georgia 30349

*U. S. DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
P. O. Box 44753
USL, Lafayette, Louisiana 70504

U. S. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT
7981 Eastern Avenue
Silver Spring, Maryland 20910

DEPARTMENT OF WILDLIFE AND FISHERIES.
Wildlife and Fisheries Building
400 Royal Street
New Orleans, Louisiana 70130

STATE OF LOUISIANA STREAM CONTROL COMMISSION
P. 0. Drawer FC
University Station
Baton Rouge, Louisiana 70893




*LOUISIANA AIR CONTROL COHMISSION
325 Loyola Avenue.
P. 0. Box 60630
New Orleans, Louisiana 70160

STATE OF LOUISIANA DEPARD{ENT OF CULTURE, RECREATION AND TOURISM

OFFICE OF STATE PARKS
P. 0. Box 44426 B
Baton Rouge, Louisiana 70804

*DEPAR'IMENT OF COMMERCE
. LOUISIANA OFFICE OF COMMERCE AND INDUSTRY
P. 0. Box 44185 ’
Baton Rouge, Louisiana 70804

DEPARTMENT OF HEALTH AND HUMAN RESOURCES

- OFFICE OF HEALTH SERVICES AND ENVIRONMENTAL 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

DEPARTMENT OF NATURAL RESOURCES

OFFICE OF MINERAL RESOURCES (State Mineral Board)

P. 0. Box 2827
Baton Rouge, Louisiana‘ 70821
Natural Resources Building

. *DEPARTMENT OF NATURAL RESOURCES

OFFICE OF CONSERVATION - GEOLOGICAL OIL "AND GAS DIVISION

P. 0. Box 44006 —~ Capitol Station
Baton Rouge, Louisiana 70804

*LOUISIANA DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT ‘

OFFICE OF PUBLIC WORKS'

P. 0. Box 44155

Capitol Station

- Baton Rouge, Louisiana - 70804

LOUISIANA DEPARTMENT OF TRANSPORTATION AND DEYELOPMENT‘

OFFICE OF COASTAL ZONE MANAGD{ENT
Hoover Building Annex.

2156 Woodale Blvd

Baton Rouge, Louisiana 70804

LOUISIANA DEPARTMENT OF TRANSPORTATION - AND DEVELOPMENT

OFFICE OF HIGHWAYS
P. 0. Box 44245 - Capitol Station
Baton Rouge, Louisiana 70804
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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

IMPERTAL CALCASIEU REGIONAL PLANNING AND DEVELOFPMENT COﬂMISSION

*denotes agencies which responded to solicitation of comments

+#U.S. GOVERNMENT PRINTING OFFICE: 1981-341-060:399
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