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4. MWestern Gulf

a. Alternative I - Proposed Action

(1) Interrelationship of Proposal with Other Projects and Proposals

(a) National parks and sanctuaries

Padre Island National Seashore, established in 1962, is the only unit of
the National Parks system-along the shorefront of the area. Its purpose is
"to save and preserve, for the purpose of public recreation, benefit, and
inspiration, a portion of the diminishing undeveloped seashore of the
United States that remains undeveloped." Padre Island is a barrier disland
situated between the Gulf of Mexico and the Laguna Madre. The seashore
extends a linear distance of approximately 60 miles between Port Mansfield
and a point several miles south of Port Aransas. Although there are some
minor land adjustment proposals under consideration to complete Federal
control and administration of this park, there are no plans for future
linear expansion of the park. 0il and gas operations are ongoing within
the park and near the park on State lands and water bottoms. Future OCS
leasing should be compatible with the objectives and goals of the Padre
Island National Seashore.

The designation of the Flower Garden Banks as a National Marine Sanctuary
should not impact oil and gas leasing operations in the Western Gulf of
Mexico; nor should o0il and gas leasing activities impact the designation of
the Flower Garden Banks. Within the proposed marine sanctuary boundaries
(4-mile zone), protective measures are required of operators. These
measures are designed to conserve the biota of the banks and would be
required of lessees regardless of designations of a marine sanctuary at the
Flower Garden Banks., No other existing or proposed marine sanctuaries
exist in the WPA,

(b) Coastal zone management

The Coastal Zone Management Act (CZMA) of 1972 was enacted by the U.S.
Congress 1in response to a need to manage land use in the coastal areas of
the natjon. Since the late 1950's the coastal regions have undergone
accelerated residential, commercial, and industrial development that has
stressed the physical, economic, and social systems at large. CZMA has
provided each State and its political subdivisions the opportunity to plan
for more orderly growth based on national objectives. Amendments in 1976
to CZMA require Federal postlease actions directly affecting the coastal
zone. to be consistent with State land management programs.

In the Gulf of Mexico Region all coastal States, with the exception of
Texas, have established and maintained Federally

“approved CZM programs. Texas, while not under CZMA, has a centrally
coordinated coastal management program.

The proposed actioh interrelates with CZM programs on the State and local
level both directly and indirectly. Direct]y Federal OCS postlease
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permitting of plans of exploration and development generated by the
proposal must be consistent with State CZM programs. To ensure this
consistency, both Federal and State agencies review and approve permit
applications. The proposed action could lead to the discovery/recovery of
011 and gas resources that would require expansion of existing or :
construction of additional support facilities onshore. :This induced
development is an indirect result of the proposed action and must comply
with both State CZM programs and the planning and implementation measures
enacted by political subdivisions within each State. Local jurisdictions
have immediate control over site-specific land use decisions. ' '

(c) Military uses

The U.S. Navy and Air Force actively use nine military warning areas and

five water test areas in the Gulf of Mexico, Five of these warning areas

1ie in the Central and Western Gulf, and four of these warning areas and the
five water test areas 1lie in .the Eastern Gulf., Military operations within these
warning areas vary in the types of missions performed and their frequency of
use. Such missions include carrier maneuvers, missile testing, rocket

firing, pilot training, air-to-air gunnery, air-to-surface gunnery,

minesweeping operations, submarine operations, air-combat maneuvers,

aerobatic training, missile testing and development, and instrument

training., (Figure III.B.l.a.l.)

In the Central, Western, and Eastern Gulf, space-use conflicts could develop
with increased USAF and Navy testing and training activities and
unrestricted oil and gas development,

Other general site-specific stipulations have been. developed, as necessary,
to avoid conflicts and, in irreconcilable cases, areas could be deferred
from lease sales. - :

(d) Ocean dumping

There 1is one ocean dumping site designated for the incineration of organo-
halogen wastes in the Gulf of mexico. This site, shown on Visual No. 11
and Figure I-2, is in the WPA. ’

The USEPA regulates ocean incineration under the authéority of the Marine
Protection Research, and Sanctuaries Act of 1972. (MPRSA) (33 U.S.C. 1401 et
seq). The MPRSA prohibits the ocean dumping of wastes without a permit.

In 1976, USEPA designated the Western Gulf ocean dumping site for the inci-
neration of toxic wastes (41 RF 39319). This site was designated for a
period of five years. Only one ship was permitted to burn at a time,
except under extreme emergencies. In 1982, USEPA redesignated the ocean
disposal site for continuing use (47 FR 17817). Except for transferring
the management of the site to USEPA headquarters, the conditions of the use
of the site remained the same as the 1976 designation:. The Gulf Ocean
Incineration Site is described in 40 CFR 228.12.b.1.

There has been Timited burning in the Gulf. During 1974 and 1975, Shell
conducted two research and two operational burns in the Gulf. This was the
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first United States: use of ocean incineration for the disposal of -organoch=
lorine wastes. . Between 1974 and 1982, USEPA issued permits for three
series of burns.in the Gulf of Mexico. . USEPA has developed proposed ocean
incineration regulations based on the experience of these burns (50 FR
8222). A11 future burns will require a USEPA permit.

Due to the hazardous nature of the cargo involved, potential conf11cts
could exist between 0OCS o0il and gas leasing activ1t1es and USEPA ocean
incineration.permitting activities. Recent leasing activity -has shown an
increased interest. in deepwater blocks. Conflict could arise during
transportation of the wastes to the offshore site and during burning. In
transporting the wastes to the site, collision with rigs or vessels
operating in presently leased blocks could occur. Navigation and safety
regulations and the established fairways systems should minimize this risk.

Should be 1leasing occur within the designated incineration site, the poten-
tial would -exist for conflict between these two uses within the site. .  Two
potential hazards are:evident in the burn site: collision between the
incineration vessel and-drilling rigs and human health risk due fo the for-
mation and emission of hazardous:.compounds which are not present in the
original waste. - These--substances are products of incomplete combustion
(PIC's). Two classes -of PIC's which have been discovered in high tem-
perature incineration .devices .are dioxins and furans, some of the most
toxic materials known. The emissions from ocean. 1nC1nerat1on does not' go
through scrubbers to remove acid gas and part1cu1ate emissions as 1in land-
based - incineration; therefore, ocean emissions contain higher release quan-
tities including PIC's. Potential hazards to rig workers could exist
should incineration occur in their vicinity.

The marine transport of huge tonnages of materials has led to the develop-
ment of ports and navigable waterways that could accomodate deep draft
vessels. The development and maintenance of these ports and waterways
requires extensive dredging of large volumes of sediments each year. There
are all inshore in the vicinity of the Intracoastal Waterway or dredged
channels and harbors. '

Dredging entails the excavation of bottom material. The types of dredging.
devices fall into two classifications - hydraulic. and“mechanical. -
Mechanical dredges pick up material by various types of buckets. Hydraulic
(or suction) dredges.-utilize a centrifugal pump which moves a slurry of
water and material through a pipeline e1ther 1nto the hold of hoppers or to
a distant discharge po1nt :

The mechanical dredges d1scharge e1ther a1ongs1de the place of excavation,
or into barges. - This-type of dredge-is used extensively around break-

waters, docks and-piers in maintenance dredging. It is mostly applied to
excavat1ng soft-and cohesive subaqueous mater1a1s as s11ts and st1ff muds.

Each year dredging- operat1ons are carried out in maJor harbors. and a]ong

the intercoastal waterways. The disposal of the dredged material: varies

from open ocean dumping sites, diked areas near shore and onshore dumping
sites. Following is a brief summary of.some of the major dredg1ng opera—
tions. that occur along the Gulf coast.

Iv.B.4.-3



The Department of Defense's (DOD) explosives dumping:areas found-in the
Gulf planning areas are shown on Figure III.B.1.a.l. Dumping consisted of
0old ordnance amd unexploded (duds) shells and depth charges. No dumping
has taken place in any explosive areas since 1969-1970. The U.S. Air Force
(USAF) has released an indeterminable amount of unexploded ordnance in
water test areas 1-5 as a result of testing and training missions.

The potential for conflict exists hetween MMS approved oil and gas
activities and EPA-permitted ocean incineration. The designated Gulf of
Mexico incineration site is located generally in the Keathley Canyon
leasing area. Coordination between EPA and MMS will take place in order to
resolve any conflict of use which could result from the dual use of the
area. For a further discussion .of ocean dumping, see Section III.B.l.a.
(Figure III B1A-1). v

(2) Projects Considered in the Cumulative Ihpacf Assessment

(a) 011 and gas activities (Federal and state)

The effects of Federal OCS (associated with pr1or sales) and State o011 and
gas activity are major considerations in the cumulative analysis.

Federal 0OCS activity considered in the cumu]ative analysis includes
estimates of oil/gas reserves, numbers of platforms, pipeline mileage and
landfalls, and onshore service/supply and processing infrastructure present
at the beginning of the proposal as well as the number of exploration and
development wells drilled, production platforms and pipelines installed
(including landfalls), oil and gas production, and the use, expansion and
addition of service/support and processing infrastructure (supply bases,
platform fabrication yards, gas processing plants, etc.) which are
estimated to occur during the period associated with the proposed action
(i.e., subsequent to the initial sale included in the proposed action for
the planning area being considered).

Similar, though less detailed cumulative scenario estﬁmates on State oi1l
and gas activities -and related infrastructure are also considered in the
cumulative analysis.

(b) Other major offshore activities

(i) Military operations

Ninety-six percent of the water and air space for the Eastern Gulf 1is used
intensively and extensively by the Air Force, Navy, and Army for carrier
operations, helicopter rocket firing, and missile testing and. development.
Ten percent of the water and air space of the Central Gulf is wused
extensively but not intensively by the Navy, Naval Reserve, and Air
National Guard for carrier flight qualifications and pilot training.
Thirty-seven percent of the water.and air space of the Western Gulf is used
by the Air Force and Navy for .carrier flight qualifications, bombing runs,
navigation exercises, and pilot training. Warning Area 228 is used :
intensively by the Navy within a radius of 150 miles of Corpus Christi and
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less beyond the 150-mile radius; Warning Area 602 is used extensively but
infrequently by the Air Force. - (Figures IIT BlA-1, 1B-1, and 1C-1).

(ii) Marine vessel traffic

The Gulf of Mexico is one of the busiest areas in the world for waterborne
commerce. Vessels operating offshore often utilize the extensive network
of established safety fairways within the Gulf. The fairways provide clear
passage, 2 nmi in width, for vessels travelling to and from major Gulf
ports. Many of the shallower draft vessels, especially barges, generally
use the Gulf Intracoastal Waterway (GIWW) which follows most of the Gulf
coastline inshore and through the bays and estuaries from Fort Myers,

Florida, to Brownsville, Texas. In 1981, there were 1,088,700 recorded

vessel trips to and from Gulf ports; 61,207 in the Eastern, 768,160 in the
Central, and 259,333 in the Western Gulf. Approximately 17,325, or 2%, of these
trips were made by tankers.

(ii1) Ocean dumping

There is one USEPA designated dump site in the Gulf of Mexico (see

Figure III.B.l.a-1); it is designated for incinerationof hazardous wastes,
but there are no active permits for incineration at sea. This site is
located in deepwater seaward of the continental shelf. See

Section III.B.l.a for a discussion of ocean dumping and ocean incineration,

(iv) Recreational fishing

Saltwater fishing is a marine recreational activity that is growing in par-
ticipation and economic significance throughout the inshore, nearshore, and
offshore zones of the Gulf of Mexico region. Results from the National
Marine Fisheries Service's (NMFS's) Statistical Survey indicate that about
4 million salwater fishermen in the Gulf region made about 20 million
fising trips during 1980. Fishing from boats is the most popular mode of
marine recreational fishing in the Gulf region (over 50% of all fishing
trips). In 1982, over 1.7 million motor boats, approximately one-fifth of
the Nation's recreational boating fleet, were registered in the five States
of the Gulf region. Over 700,000 of these motor boats are 16 feet or
larger or potentially capable of navigating in the nearshore and offshore
zones of the Gulf of Mexico.

The focus of most offshore fishing is around natural and artificial
features where fish are 1ikely to be located. - Demand for artificial
fishing reefs, especially in the Eastern Gulf, has increased in the last
few years. -Over 120 designated and permitted artificial fishing reefs com-
posed of ships, barges, tires, and concrete rubble have been placed in the
Gulf of Mexico over the past 25 years. Increasing interest in the reuse of
.obsolete o011 and gas structures for artificial reefs has led to a Gulfwide
“interest in a rigs-to-reefs program. To date, about six 0il and gas struc-
tures have been covered to permanent fishery enhancement devices on dedi-
cated reef sites,
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(v) Commercial fishing

NMFS landings data for 1977-1981 show approximately 1.68 billion pounds of
finfish and shellfish with an annual dockside value of $429.8 million in
the Central and Western Gulf. Important species landed commercially in the
Gul1f include shrimp, menhaden, blue crab, oyster, mackerels, drums,
seatrouts, snappers, and groupers. There are approximately 27,336 commer-
cial fishermen Gulfwide with processed fishing products amounting to about
$515.3 million. The main processed fishery products include shrimp, menha-
den, 1lobsters, oysters, and crabs.

(vi) Deepwater ports

The Louisian Offshore 0i1 Port (LOOP) is the only deepwater port in the
Gulf of Mexico. LOOP's function is to facilitate the offloading of oil
from vessels too large to visit conventional Gulf ports (typically super-
tankers with drafts greater than 40 feet and up to 700,000 dwt) and to
transport the 0il to shore via pipeline.  In 1983, LOOP offloaded

140.9 million bbls of crude o0il from 168 tankers. No motile drilling
operations or installation of permanent structure may take place within
LOOP's designated safety zone, fairway, or anchorage.

(vii) Nonenergy Minerals. Program in the Gulf of Mexico

The Nonenergy Minerals program in the Gulf .of Mexico is currently inactive,.
Earlier planning had tentatively called for a construction materials lease

sale for January 1986; however, this schedule is no longer in effect and no
new tentative sale date is known.

Interest in authorizing a lease sale in the Gulf of-Mexico continues and
legislation was introduced and passed the House of Representatives;
however, the proposed bill in the Senate failed to pass out of committee 1in
1984, Future legislation may be introduced in the near future if local
support for the measure is noted. ‘ '

(viii) Operational discharges

Contamination from marine transportation activities occurs as a result of
routine operational discharges and accidental spills. With respect to
ships that maintain sizeable crews, the pollutants consist of large amounts
of domestic waste products such as sewage, food waste, and trash from the
human activities on board. For recreationsl vessels, sewage disposal from
marine santitation devices in-highly populated, confined harbors and
anchorages is the primary pollution concern. Other problems are related to
the movement of crude 01l and concern offshore unloading terminals
(deepwater ports) and identification of systems most reliable for transfer
of o0il1 from OCS production areas to shorewide facilities. Perhaps the most
publicized source of pollution is operational discharge of oil by tankers in
the merchant marine fleet. 'Because tankers cannot safely navigate ocean
waters with empty tanks, they take on seawater as ballast after the cargo
is discharged. When a ship gets close to its loading destination, the
ballast water is discharged to make room for the o0il cargo. Thus, the
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ballast seawater, contaminated with .0i1 from the previous cargo or from
tank washing, is sometimes intentionally discharged into the ocean. It has
been-estimated by MMS and others:that the annual input of petroleum into
the Gulf of Mexico, resulting from operational discharges, equals 59,000
bb1s per year or 2.6% of the total amount of petro]eum entering the Gu]f
annually (USDI, MMS, 1982a).

(ix) . Import and domestic tankering activities:

As was stated in Section IV.B.4.a(2)(b), under the topic Marine Vessel
Traffic, the Gulf of Mexico is one of the busiest areas of the world in
terms of utilization by waterborne commerce. Approximately 2% of the
vessel trips recorded in 1981 were made by tankers, alone. Import and
domestic tankering activities make up the bulk of these trips and have th
potential for creating conflicts with OCS activities and structures. It is
estimated that import tankering alone will result in the transport of some
24 .4 billion-bbls of o0il in the Gulf over the next 50 years, and could
result in the approximately 28 spills, greater than 1,000 bbls. For that
same period, domestic tankering activities will transport some 3.8 billion
bb1s of o0il1 and could result in approximately.4.2 spills, greater than
1,000 bbls. ‘

(c) Major Onshore Activities in Coastal Areas

(i) 011 and gas facilities

The central and wetern coastal portions of the Gulf Coast have one of the
highest concentrations of oil and gas activities and related and service-
support processing infrastructure in the world. This onshore activity and
infrastructure includes: exploratory/development drilling and production
well sites and access canals and roads to these sites; o0il and gas pipeli-
nes; oil refineries; gas processing plants; petrochemical plants; pumping
and compressor stations; pipe coating and storage yards; platform and rig
fabrication yards; service/support bases, including docking facilities;
shipyards; service, repair, and maintenance service facilities; ports; and
access channels to the Guif,. It is noted that with the exception of the
exploratory/development/production well sites and related infrastructure,
much of this onshore infrastructure is heavily used and, in some cases, is
exclusively used (or owes its existence to) in support of offshore oil and
gas activity, both in State and Federal waters,

Comprehensive 1nformat1on on the extent of 011 and gas activities in the
coastal area of the Gulf of Mexico region has not been compiled. For many
activities; particularly those prior to 1950, information 1is scarce or
lacking, 'In Louisiana, virtually all privately-owned lands in the coastal
area have been leased for o0il and gas development. For Louisiana, there
are. approximately 34,200 wells in the coastal area (which includes the
following parishes: Cameron, Iberia, Jefferson, Lafourche, Orleans,
Plaquemines, St. Bernard, St. Charles, St. John the Baptist, St Mary,
Terrebonne, and Vermilion). ;

Access canals and pipelines to service onshore development are pervasive
throughout the coasta area. Between 1978 and 1982, approximately
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1,900 petroleum canals were dredged in coastal Louisiana to provide access
to well sites. The typical dimensions of an o0il and gas access canal, as ..
indicated on permits, are as follows: a canal 1,200 feet Tong and 70 feet
wide with a drill slip at the end measuring 345 by 160 feet. The cumula-
tive linear extent of canals, including oil1 and gas access canals, in
coastal Louisian has been estimated at 6,100 miles in 1984 (U.S. Army Corps
of Engineers, 1984b). For pipelines, estimates of the total number and
linear extent vary widely. Between October 1980 and January 1983, coastal
use prmits were granted for 860 buried pipelines in the Louisian coastal
area.

Canalization contributes directly to the loss of wetlands through dredging
activities, spoil disposal and canal widening, and indirectly through
hydrologic interruptions. Canals also act as conduits for the inland move-
ment of comparatively saline water which damages freshwater wetlands.

Well site construction activities include the construction of board roads
and ring levees. Ring levees are approximately 4-acre impoundments
constructed around a well site. The area of wetlands impounded by ring
levees during the past decade is probably extensive,

Although no specific information is available at this time, the disposal or
leakage of saline water into wetlands may have significant Tocal impact
near well sites. '

Limited research has been conducted in Louisiana on the effects of hydro-
carbon extraction on surface subsidence. A recent study in Louisian indi-
cates that there is a correlation between anomalous subsidence and drilling
operations (Trahan, 1984, Personal communication). In Texas and other
coastal 0il and gas producing regions where the problem has been more
extensively studied (California and Venezuela), oil companies are required
to address the issue of subsidence 1in their development plans and take
appropriate corrective measures (Boesch et al., 1983).

(i1) Channelization, Dredging, and Mississippi River
' River Flood Control Measures

The establishment of intercoastal waterways, irrigation and drainage
canals, and access channels has resulted in extensive channelization and
attendant disposal of dredge spoil throughout the coastal zone. Cuts have
been made on land and 1in bays, estuaries, and tidal flats. Major environ-
mental consequences of channelization and disposal of spoil in banks and
pipelines are: (a) alteration or modification of on-land drainage pat-
terns; (b) tendency to dam wetlands and shallow wter bodies into isolated
compartments, inhibiting natural circulation and altering temperature and
salinity gradients; and (c) creation of unstabilized, easily eroded sedi-
ments that are reworked and redistributed by storms, normal waves,
currents, and stream runoff.

Alterations in the hydrology of the Mississippi River basin have caused

declines in sedimentation rates and have contributed to marsh deterioration
in the coastal wetlands of Louisiana in recent decades. Coastal marshes
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appear to expand or diminish in areal extent according to the amount of
sediment available, and sedimentation is the 1imiting factor controlling
marsh growth. It is a natural system; overbank flooding is a major mecha-
nism of introducing sediment-laden waters into adjoining wetlands.
Therefore, flood control levees on the lower Mississippi River and its
distributaries have resulted in wetlands Toss because levees eliminate
overbankK flooding and prevent the distribution of alluvial sediments across
the delta. :

Sediment deprivation is also the result of a decrease in the sediment load
of the Mississippi River as a result of river bank stabilization projects
and upstream reservoir regulations., Land use changes, such as scientific
soil conservation and reforestation programs within the basin, may also
have contributed to the decrease in suspended sediment load of the river,

(iii) Filling and land reclamation

Artificial filling of shallow coastal water bodies and low-lying marshes
creates valuable shorefront development land or additional land for
industrial expansion. The process also permanently destroys parts of vital
natural environments, alters shoreline configurations, modifies natural
patterns of circulation and sediment dispersal, and commonly creates unsta-
bilized and easily erodable substrates.

(iv) Shoreline construction

Construction of groins, piers, and jetties, as well as channel widening and
deepening and dredge disposal, have modified th circulation and sediment
availability and transport patterns along the Gulf coastline and within the
bays and estuaries. The erosion and accretion of a shoreline is Targely
controlled by natural processes, of which sediment supply and wave energy
are key factors. 'Shoreline construction, whether in the form of shoreline
control or development, can affect the natural processes and the rate at
which they work. ’

(v) Population growth

This 1is considered a major impact producing factor because it increases the
demand for, and use of, community services and facilities (both public and
private) such as education, police and fire protection, water supply and
treatment, sewage treatment, solid waste disposal, water supply,
recreation, transportation, health care, utilities, and housing. Such
increases .could couse reductions in the quality of a service and other
adverse effects (e.g., fewer, less frequent services; crowding or
congestion of facilties; shortages in supply; reductions in service
standards). Population growth is also associated with the expansion of
residential and commercial, public and semi-=public land use and the related
potential conflicts and impacts on existing environmental resources.

(vi) Waste disposal

A significant activity 1in the coastal zone is the disposal of waste, par-
ticularly in the more populated and industrialized areas. Although many
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wastes are treated and discharged into water bodies and other are inci-
nerated, a large volume of wastes are disposed of beneath or on land. Land
disposa] of wastes may result in pollution of groundwater aquifiers or sur-
face water bodies in the event the host soils are permeable and the ground-
water table is high,

‘(d) Natural events and Processes

(i) Natural catastrophes

Several kinds of major natural processes Create part1cu1ar prob]ems in: the
coastal zone. These include: hurricanes, which, through high and. intense
flood surges, may breach barrier islands and dunes flooding low-1ying
coastal areas; shoreline erosion under normal and storm conditions; inland
flooding along floodplains; and surface fau1t1ng and land subs1dence

(ii) Natura1 011 ‘and gas seepagﬁ

Historical and contemporary data indicate that hydrocarbon seepage has
been, ~and is, ‘occurring.in the Gulf of Mexico and elsewhere in the petro-
leum provinces of the world. It has proven difficult.to . pinpoint o0il seeps
in the deeper water areas of the Gulf, although many areas having. anomalous
concentrations of hydrocarbons in the water column are recorded on subbot-
tom profiler records They have also been detected and analyzed with che-
mical "sniffers. Some of these seeps.occur at a considerable distance
from-commercial production. .

(111) Smeergence’of coastal wetlands

The submergence of coastal wetlands in the Gulf of Mexico region contribu-
tes to a loss of 50 square miles of land per year in coastal Louisiana.
Recent studies indicate that the submergence rate in Louisiana.is 1.2 cm per
year. the submergence rate at which wetlands deteriorate is variable
depending- on local sedimentation rates. .The submergence rate critical for
the stability of Louisiana marshes has not been determined. - The major .
natural factors contributing to this submergence are: <(a) a eustatic rise
in sea level and (b) -coastal subsidence. An additional d1$CUSS10n of these
factors is provided in Append1x D.of Final EIS: 94/98/102

During this century, the‘rate-of rise of sea 1eve1»has increased to 12 cm

. per.-century (Gagliano et al., 1981) and, therefore, may account for 10% of
the observed submergence in Louisiana. It is not known whether this modern
acceleration in-the rate of rise of sea level is. a short-term deviation
from a slower Tong-term .rate or whether it is a cont1nu1ng process asso0-
ciated with g1oba1 c11mat1c warming trend

Approx1mate1y 90% of the submergence of coasta1 wet1ands in. Lou1s1ana is
the result of subsidence of the land (DeLaune et al., 1983). The primary
processes responsible for ,land-subsidence are geosynclinal downwarping;
compactjon, -dewatering,.and:flow of recent sediments; and fluid withdrawal
(hydrocarbons and water). It is not possible to quantify the contribution
that each.of these processes makes to the observed subsidence in:.coastal
Louisiana.
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(3) Physical Environment

~(a) Water qua]ﬁ;x

- (i) Impact factors

Potential impact factors expected to degrade area water quality will
include the resuspension of bottom sediments through support activities and
pipeline construction; effluent and operational discharges, including
formation and produced waters, spent drilling fluids, cuttings, and
sanitary/domestic wastes; and accidental hydrocarbon discharges resulting
from spills and blowouts.

(ii) Direct and Indirect Effects

The direct effects would consist of increased water column turbidities
resulting from routine offshore and onshore support activities, and
including the discharge of spent muds, cuttings, and other effluents into-
marine and coastal waters. Other effects would include the increase of
water quality parameters above normal background Tevels near the point of
discharge.  These .parameters may -include temperature, salinity, organic
content, dissolved oxygen,. and trace metals.

The indirect effects would include the temporary clogging of the respira-
tory and feedings mechanisms of benthic and pelagic organisms within the ,
areas of operations and the potential for organisms to bio-accumulate trace
metals, hydrocarbons, and other tox1c const1tuents wh1ch are found in many
of . the discharged effluents. ‘

(ii1) OQffshore

Impact ‘Analysis: 1In the Western Gulf, the addition of some 713 explora-.
tion/ delineation wells, 912 development/production wells, 76 platforms,
and up to 840 miles of pipelines are estimated for this area. Under this
scenario, the discharge of an estimated 0.004-0.39 billion bbls of for
mation waters, 7.4 million bbls of drilling muds, 0.83 million cu. yds® of
drill cuttings, 218,500 bbls of sand from drilling operations, and an
average of 5,500 gallons/platform/day of treated sanitary domestic wastes
from platforms may be expected as a result of the proposed action.
Pipeline-relate ‘activities would result in the disturbance of up to 504
million cu. yds® of sediment under the same scenario. Two 0il spills greater
than or equal to 1,000 bbls are estimated for the Western Gulf as a result"
of OCS production. Petroleum hydrocarbons introduced into the ‘marine and
coastal waters as a result of this spill may have varied effects.on the
local biota with impacts ranging from negligible .to very high, depending on
the resource impacted, the stage of weathering, and the local physical and
meteorological parameters. ,

Immediate effects would be brought on by increased drilling, construction,
and pipelaying activities, causing an increase in water column turbidities
of the affected waters. Such increases would have a nominal impact on the
productivity of phytoplankton, but may cause a temporary clog in the

Iv.B.4.-11



respiratory and feeding mechanisms of numerous benthic and pelagic marine
organisms within the area of construction. Pipeline construction
activities may“also result in the resuspension of settled pollutants, toxic
heavy metals, and pesticides.

The discharge of treated sanitary wastes from the various rigs and
platforms will increase levels of suspended solids, nutrients, chlorine,
and BOD in a small area near the point of discharge. However, as a result
of treatment prior to discharge these constituents are quickly diluted.

During the course of exploration drilling and workover phases resulting
from the proposed action, the discharge of drilling fluids, cuttings, and
sand will degrade the quality of the waters surrounding the proposed new
platforms. Concern has been expressed regarding the effects of drilling
muds and cutting discharges on the marine environment. Based on the
findings of NAS (1983), Symposium (1980), Neff (1981), Petrazzuolo (1981),
Menzie (1982), and others, their results suggest that the environmental
risk of exploratory drilling discharges to most OCS marine communities are:
small. ~Although dilution is extremely rapid in offshore waters to the
extent that every substance measured in the water column, including
turbidity, is at background by a distance of 1,000-2,000 m, uncertainties
regarding effects still exist for low energy depositional environments
which experience Targe inputs of drilling discharges over long periods of
time.

Produced water is by far the largest quantity of waste to be discharged
during normal o0il and gas operations resulting from the proposed action.
The majority of these waters will be discharged directly to the surface
waters surrounding the individual platforms; however, in more sensitive
areas and in some instances they may be piped ashore and treated for
further disposal below.ground, on land, or into coastal waters. The
effects of produced waters on marine flora and fauna have been examined. in
laboratory bioassays and several case studies of existing production
fields. Concern has been expressed regarding the individual synergistic
and antagonistic effects of the various constituents of these waters, but
the separation of components effects has not been possible in either case
studies or bioassays. The published literature indicates that produced
waters and brine are only slightly toxic (1%-10%) to practically nontoxic
to most marine organisms, using those standards commonly cited for
describing acute toxicity (Rose, 1981). The sublethal effects of produced
waters have also been examined during laboratory and field investigations
and -generally suggest that detrimental effects would not occur at
concentrations of produced waters which could be reasonably expected near
the offshore discharge rates (Arctic Laboratories Limited et al., 1983).

In contrast to the lack of laboratory bioassay data, the effects of
produced water have been examined in several case studies of offshore
production areas; the most detailed of these have been completed in the
Gulf of Mexico. Of those conducted within the Gulf, the only significant
effects on b1ota to be documented occurred when produced waters were
discharged into shallow bays and estuaries.
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Concentrations of trace metals in produced waters typically exceed those
concentrations found in seawater by an order of magnitude or more. In a
review of environmental aspects of produced waters, Koons et al., (1977)
cite an increasing body of evidence which indicates that natural processes
reduce the activity and toxicities of trace metals dissolved in seawater as
a resuilt of binding with organic substances. The low toxicity of trace
metals is substantiated by bioassay studies which indicate that most marine
organisms tolerate relatively high concentrations of produced waters,
However, bioaccumulation of metals and subsequent sublethal effects remain
areas of potential environmental concern. The existing data, however,
neither confirms nor denies the potential for bioaccumulation of trace
metals,

Marine flora and fauna may be affected by several other components and
properties of produced waters, including its high salinity, temperature,
content of organic compounds, and Tow DO content; however, all
investigators have agreed that rapid dilution and turbulience at the
discharge point 1imit the zone affected by these properties (e.g., Mackin,
1973; Gallaway, 1980; and Bender et al., 1979). Although the distance
required prior to the background levels being reached will vary with volume
of produced water discharged and its particular characteristics, several
investigators suggest that these levels are reached within a few meters
from the discharge point, even in relatively shallow waters.

Offshore water quality degradation will occur within the immediate vicinity
of exploration and production sites with high impacts expected to occur
within a few meters to tens of meters from the discharge source. These
impacts, however, will decrease to very low with distance (500-1,000 m)
from the source.

CONCLUSION: The overall impact to offshore water quality is estimated to
be Tow,

CUMULATIVE IMPACTS: Increased oil/gas exploration and development activi-
ties in the Western Gulf will contribute to the cumulative impacts on
offshore water quality in this region. These activities, along with ocean
dumping and increased vessel traffic, are among the contributors to
areawide offshore water quality degradation.

Approximately 55 mobile rigs and 256 platforms (multiwell) currently
operate in the Central Gulf Federal OCS. The addition of some 1,933
exploration/delineation wells, 1,602 development/production wells, 146
platforms, and 1,730 miles of pipelines are estimated for this area as a
result of Federal OCS activity related to the proposed action and prior 0CS
sales. This could result in the discharge of up to 0.64 billion bbls of
formation waters, 16 million bbls of drilling muds, 1.8 million cu. yds. of
drill cuttings, and an average of 5,500 gallons/day/ platform of treated
sanitary and domestic wastes. Pipeline-related activities could result in
the disturbance of up to some 10.4 million cu. yds. of sediment.

Offshore waters will, therefore, be subject to cumulative impacts from
discharges of drilling fluids, formation waters, and other effluents which
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add burdens of both toxic and nontoxic materials..to the water column,
However, the natural processes of dispersion, degradation, and
sedimentation «ill result in immeasurably low concentrations of -these
materials within a few meters to a few kilometers of ‘the discharge site,
resulting in low cumulative impacts.

Other factors which may cumulatively impact offshore water quality in the
Western Gulf consist of dredge material disposal, industrial waste dumping,
ocean incineration; marine transportation, operational discharges, o0il and
hazardous waste spills, and. radioacative waste dumping.

On the basis of volume, dredging is the largest single source of material
that is ocean dumped. During 1979, more than 72 million cu. yds. of dredged
material was deposited in the marine environment (U.S. Dept. of the Army,
Corps of Engineers, 1980). Of that total, 68% was disposed of in.the Gulf
of Mexico. The total constituted nearly eight times the combined tonnage.
of industrial wastes, sewage sludge, construction debris, and other waste
materials disposed of in the marine environment during 1979 (U.S. Dept. of
the Army, Corps of Engineers, 1980). Open ocean disposal of dredged
material taken from highly polluted areas and contaminated with harmful
chemical constituents carries the threat of acute or chronic toxic effects
on marine organisms and the potential contamination of human food resour-
ces.

When industrial wastes are ocean dumped, the waste materials are barged to
a designated disposal site and discharged. Between 1973 and 1978, some 2.6
million tons of industrial wastes were dumped into the Gulf of Mexico;
however, there has been a trend toward reduction of total ocean dumping of
industrial wastes since 1973 when ocean dumping became.regulated by the
Federal Government, and industrial waste dumping has been totally
eliminated in the Gulf of Mexico.

The first incineration at sea of chemical waste officially sanctioned in
the U.S. occurred in the Gulf of Mexico between October 1974 and January
1975 when M/T Vulcanus incinerated 16,000 metric tons of organo-chlorine
wastes at a designated site about 140 nautical miles southeast of
Galveston, Texas (U.S. Environmental Protection .Agency et al., 1980)., 1In
1977, 17,600 tons of chemical waste were incinerated in the Gulf of Mexico.
From studies of these early burns, it has been concluded that incineration
at sea for organic chemical wastes does not cause unacceptable
environmental consequences,.at least on a limited basis for some chemicals
and at these specific sites (U.S. Environmental Protection Agency et al.
1980). Although -incineration at. sea has been conducted on a 11m1ted bas1s,
it is likely to become more common in the future,

Contaminants from marine transportat1on activities enter the sea
intentionally as a result of .routine operational discharges and
unintentionally as a result of accidental spills. With respect to ships
that maintain sizeable crews, the pollutants are the large amounts of
domestic waste products such as sewage, food waste, and trash from the
human activities on board. For recreational vessels, sewage disposal from
marine sanitation devices in highly populated, confined harbors and
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anchorages is the primary pollution concern. Other problems are related to
the movement of crude oil and concern offshore unloading terminals
(deepwater ports) and identification of systems most reliable for transfer
of 0il1 from OCS production.areas to shoreside facilities.

Perhaps the most publicized source of pollution is operational discharge of
0i1 by tankers in the merchant marine fleet..  Ballast seawater, -
contaminated with 011 from the previous cargo or -from tank washing, is
sometimes intentienally-discharged into the ocean. Regulation, -coupled
with the increased value of 0il, has led to development of new and better
techniques, such as segregated ballast, crude-o0il washing systems, and
oil/water separation systems for minimizing contamination of ballast water.
Neverthe]ess enforcement of regu1at10ns and standards is still a problem.

Substantial amounts of oil enter the mar1ne environment as a result of acciden-
tal spills.

Hazardous mater1a1s have a wide -variety of physical -and chemical: forms
complicating and making d1ff1cu1t the response necessary for their cleanup
and d1sposa1 :

Between 1946 and 1970 the Atomic Energy Commission {AEC).1icensed the
dumping of more than 86 000 containers of low-level radioactive wastes at
28 recorded dumpsites in the Atlantic and Pacific Oceans and the Gu1f of
Mexico. Of ‘these, two dumps were made in-the Gulf of Mexico:

u.s. Env1ronmenta1 Protection-Agency, '1980). Ocean dumping was discon-
tinued in -June 1970 following a policy recommeridation by the President's
Council on Environmental Quality (CEQ) in:its 1970 report to the President.
Although. not immediately contemplated, subseabed emplacement of high-Tevel
radioactive wastes is a future option. S S

CONCLUSION: The overall cumulative impacts can be expected to be very
high. I ' SR

(iv)  Onshore:

Impact Analysis: Onshore water quality degradation will occur as a result
of increased nonpoint and point sources of pollution, especially in those
areas of Texas (Sabine Pass to Lavaca Bay) where water quality problems
already exist. Impacts to onshore water quality will-occur as a result of
runoff from construction .and operation of onshore facilities supporting
expanded OCS activities in this region. Nonpoint “source impacts may be
minimized by controlling erosional effects generated within construction
site boundaries, with several of the adverse:impacts being localized and
prevented from having offsite impacts to water bodies in the vicinity of
these activities. Any increase beyond normal background levels would be
temporary and of a limited duration. © Point source increases could also
occur from effluent discharges reldated to OCS-support activities.

Produced waters, which are piped ashore :from -offshore production, are
subject to- treatment prior-to -discharge according to Federal and :State
regulations and permitting requirements. " However, -it should be noted that

IV.B.4.-15



this treatment is only used in the extraction of 01l and grease
contaminants. ‘These waters may, therefore, contain high concentrations of -
TDS, oxygen demand1ng wastés; toxic heavy metals, aromatic hydrocarbons,
and env1ronmenta11y h1gh levels of rad1onuc11des In shallow semi-enclosed
estuarine environments, 1mpacts could be extremely high depending on the
physical and b1o1og1ca1 components of each system. ‘Although onshore water
quality impacts are estimated to be Tow, effluents discharged in connection
with OCS-support facilities, may be extremely damaging when released into’
sensitive habitats having a reduced capacity for pollution assimilation.

CONCLUSION:  The overall impact to onshore water quality is estimated to be
lTow. i - ‘ T I )
CUMULATIVE IMPACTS: Increased oil/gas exploration and development activi-"
ties in the Western Gulf will contribute to the cumulative’ 1mpacts on
onshiore water qua11ty in this region. These activities, along with

current and future activities associated with State t1de1ands' 011 "and gas
operations, industrial and municipal waste d1scharges, ocean dumping, and
increased vessel traffic, are among- the contr1butors to areaw1de water'
quality degradation.

Approximately 40 platforms (mu1t1we11) are currently operating in the
Western Gulf State waters (1985).  An unknown number of ‘additional
structures may be constructed as a result of resource deve1opment in
State-owned coastal waters. The construction of several “additional
p1pe11nes from existing lease blocks in both Féderal and State waters may
occur in the future as a result of increased deve1opment activities 1in
these areas. Pipeline-related activities resulting from prior OCS sales
could result in the disturbance of some’ 10.4 m1111on cu. yds. of sediment.
Onshore water qua11ty degradat1on will ‘occur as a result of increased
nonpoint and point sources of pollution associated with the construct1on
and operation of this onshore support infrastructure.

NearShore‘waters wiT] therefore, be subJect to cumu1at1ve impacts from
discharges of dr1111ng f1u1ds, format1on waters, and other effluents which
add- burdens of both tox1c and nontox1c mater1a1s to the water co1umn

Other factors which may cumu1at1ve1y impact’ onshore water qua11ty in the
Western Gulf cons1st of “industrial waste dumping, municipal waste
discharges, urban runoff, acc1denta1 sp111s and chron1c d1scharges and
nonpo1nt source po11ut1on

Industrial ocean outfa11s are pipeline d1scharges of 1ndustr1a1 wastes that
directly enter estuar1es coasta1 waters, or oceans. Ocean outfalls of
industrial’ wastes are regu1ated by USEPA through NPDES.  In’ 1979, more than
5,000 NPDES perm1ts were held for pipeline discharges by 1ndustr1es in
coastal counties. " In addition,. about 7,500 operat1ona1 d1scharges were
associated with offshore 0i1 and gas faC111t1es Pollutants that may be
associated with various industrial effluents include synthetic organic
compounds, heavy metals, oxygen-consuming materials, suspended solids, and
nutrients. O L
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Historically, the Nation's rivers, estuaries, and coastal waters have
received municipal waste discharges since collection and treatment of
domestic wastes was initiated. Prior to the 1970's, ocean disposal was
largely unregulated, and adverse impacts on human health and the
environment were observed. The principal hazards to human health from
sewage waste disposal are associated with the transmission of human
pathogens and the ingestion of seafoods contaminated with toxic metals and
synthetic organic compounds.

Substantial amounts of 011 and hazardous material enter the marine
environment through far less spectacular means; spillage during loading

and unloading operations in ports and harbors, pipeline leakage, equipment
failures, spills from land vehicles, and storage facilities onshore are all
sources and causes of accidental discharges. 0il1 contained in urban and
river runoff (spent 011 and grease that wash from the streets and sewers of
cities) are major contributors to the o0il content of the oceans. About 35%
of the total annual o0il pollution added to the seas is a result of acciden-
tal discharges from oil transportation (by tankers, pipelines, barges,
etc.) (NAS, 1981). The remainder enters from coastal facilities and
wastes, land runoff, natural seeps, and OCS activities.

The operation of some coastal facilities can result in large accidental
spills or chronic unintentional discharges of harmful substances into
coastal waters. For example, it is estimated that, on the average, each
fueling of a pleasure craft at a recreational marina results in the
spillage of one fluid ounce of gasoline or diesel fuel (Richardson et al.,
1975). 011 and grease also enter the waters around a marina in bilge
discharge and as a result of Tubrication and maintenance, The effects of
chronic discharges may become Tocally important in areas where coastal
facilities occur at high densities, or when major portions of the coastal
area are affected. ,

In contrast to the important progress made during the 1970's in controlling
industrial point source discharges and in upgrading municipal sewage
treatment facilities, progress with nonpoint sources is negligible (CEQ,
1980). Nonpoint source pollution is primarily the result of precipitation
falling and moving over and through land and into surface water bodies. In
some cases nonpoint source pollution is the result of human practices, for
example, irrigation. Al1 Tand use activities are potential nonpoint
sources of pollution. Nonpoint sources of pollution are classified as
urban and non-urban runoff. Nearly the entire United States is drained by
river systems that eventually discharge into coastal waters. Depending on
the pollutants and the characteristics of the river system they enter,
various amounts of nonpoint source pollutants are ultimately discharged
into coastal waters. Water pollution from nonpoint sources is estimated to
affect about 90% of the drainage basins in the United States (U.S.
Environmental Protection Agency, 1978). Pollution discharges from nonpoint
~sources greatly exceed the discharges from point. sources,

Other factors considered to cumulatively impact nearshore and onshore
waters include the discharge of dredge materials,. industrial waste _
discharges, vessel discharges, and oil spills. These are discussed under
the cumulative section for offshore water quality.
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CONCLUSION: The overall cumulative impacts can be expected to be very
high, primarily in those highly urbanized and industrialized coastal areas
currently experiencing water quality problems.

(b) Impacts on air quality

(i) Impact factors

The major air quality impact producing factors from OCS-related operations
are combustion, evaporation, or venting of hydrocarbons. These factors are
the result of offshore and onshore 0CS-related activities. Offshore
activities may involve blowouts with or without fire, major oil spills,
exploration and development drilling, platform installation, and o0il or gas
production. Onshore activities are o0il refining. and gas processing,

(ii) Direct and indirect effects

Direct effects on air quality are the result of catastrophic events and
operational emissions. The unusual or catastrophic events, such as well
blowouts with fire, gas well blowouts without fire, venting hydrogen
sulfide laden (sour) gas, or major oil spills, is a potential occurrence.
Air emissions from these events are of a short-term nonroutine nature;
however, due to the sudden release.of large quantities of hydrocarbons or
hydrogen sulfide gas, immediate and direct effects may occur causing
possible health hazard. '

Operational emissions due to offshore activity typically emit relatively
constant levels of criteria pollutants that may directly effect air
quality. Typical emission levels are given in Tables IV.B.4.a-1,
IV.B.4.a-2, and IV.B.4.a-3.

Indirect effects of OCS operations are concerned with onshore activities.
These activities are primari]y 0i1 refining and gas processing.

Typical air emission. exper1enced during peak year conditions, for a repre-
sentat1ve sale, are given in Table 4.B.4.A-3

(ii1) Impact analysis

The ambient air quality in the Western Gulf 1is generally better than the
national standards with those exceptions designated as nonattainment areas.
Additionally, there are no PSD Class I areas in the Western Gulf. A1l
nonattainment areas in the Western Gulf are identified in Section
II1.B.1.a.(8).

The proposal is expected to distribute offshore activity throughout the
area. ~ In the planning areas, the activity ranges to a maximum of 713
exploration and delineation wells, 912 development wells, ‘and 76 platforms,

Of those coastal counties adjacent of offshore areas where the majority of

development will occur, the ones most Tikely to be adversely impacted by
this-activity due to their unique status as nonattainment areas are

IV.B.4.-18



Table IV.B.4.a-1

Representative Emissions of Offshore Activity

Operational Emissions : Pollutant Emissions (tons/year)
voo N0, TSP SO CO - Notes
Exploration Drilling _ © 18 180 : >13 712 40 Emissions valued from

_Platform Installation - 16 465 22 31
Development Drilling 9 240 11 21

011 Product1on‘

E1ectr1ca1 Generat1on (011 pumping, p1atform
electricity, m1sce11aneous)
Water Injection

Barge 1oad1ng.— 1.7 1b Hc per 103 ga] transferred (crude 011)

Gas Production and Processing

Gas Compression (1ift, gathering, sendout)
Offshore Gas Processing (compression for heavy
hydrocarbon removal, sweetening, dehydration)

75

71

VCAPCD* assumes 60 days/well
and 6 wells drilled near

‘same site, i.e., constant

drilling in same area over

. the full year.

Emission values from ERG**
assumes platform installa-
tion occurs over 9 months;

includes support activities.

Emission values from ERG**
assumes 2 wells drilled at a

‘time and 12 wells per year,

‘Power Reguirement

2
5,300 hp-hr/10

3 bb1s
3,000 hp-hr/10

bbls

6,100 hp-hr/10° £t3

3,200 hp-hr/10° ft3



continued Table IV.B.4.a-1

Note: Emissions factors for power requirements are as follows (pounds/lO3 hp-hr):
NO COo HC S0 TSP
X X
2.9 1.1 0.2 0.004 NA

*Ventura County (California) City Pollution Control District.
**Energy Resources Group. ’

Source: Energy Resources Group (ERG), 1981.
ERCO, 1977.
U.S. Environmental Protection Agency, 1978b.
Ventura County (California) Air Pollution Control District (VCAPCD), 1981.



Table IV.B.4,a-2 1
Typical Emission for Exploratory Drilling Activity
in the Gulf of Mexico

(tons)
NOl Co SOé vOC TSP
10.3 1.51 0.69 0.34 Unknown
1Assumes: 10,000' hole; 597,120 hp/hr used; a 30-day period.
Source: U.S. Environmental Protection Agency, 1977,
Table IV.B.
Typical Emissions for a Major Platform
in the Gulf of Mexico
(tons/year)
Equipment? NO. Co S0, voc TSP
3400 HP Turbine
Generator 43 16 0.1 3.0 0.1
One Million BTU
Heat Treater 2 0.2 0.1 0.1 0.1
600 HP Recip.
011 Pump 63 8.0 25 0.1 0.1
Total 108 24.2 25.2 3.2 0.3

(1) Assumed to be the most commonly used equipment based on current records
compiled since June 1980 to the present.

Source:

USDI, Minerals Management Service, Gulf of Mexico 0CS Region.



Proposed Action - M Scenario.

Exploratory Drilling
Production Drilling
Platforms

Total

Table IV.B.4.a-3

“Air Emissions for Peak Year

no,

L824,
- 309.

- 3,000.
4,133,

Resources Expected to be‘Deve1bpéd S

Exploratory Drilling
Production Drilling
Platforms

Total

Existing Platforms

Cumulative Total

4,223,
©3,090.
~1,750.

9,063.

-210,000.

223,196

(1) A major platform is one that hasvequipment
(2) Assumes all platforms will be major.

(3) Assumes 50% of all platforms will be major.

.0

(tons/year)"

o S0,

0 - 45.3 = &5,
0 45.3 -+ 20,
0 -584.0 8.
0 674.6 . 83.
0 619.1 289.
0 . 453.0 - 207.
0 1,314.0 . 18.
0 2,38.1  514.
0 40,880.0 560.
43,940.7 1,158
capable of producing

OO~

OO OoOWw

.8

emissions.’

-voc

27

. 10.
902.
939.

139.

102,
2,029.
2,270.

© 63,140,

66,350.

R OMNN

OO0 -

o

Wells and
TSP Major Platfprms
- - 80
. 30
6.0 202
6.0
- ' 410
- , 30,
13.5 45
13.5 »
- | ;
©420.0 1,400
439.5 |

=



Cameron, Nueces, Galveston, Harris, Jefferson, and Brazoria Counties,
Texas. '

The expected levels of offshore activities adjacent to the above counties
are low. Due to the Tow level of expected activity near the coast
resulting from this alternative, the impacts from operational emissions are
also expected to be low. ’

Additionally, no significant degration of onshore air quality is expected
onshore from routine offshore operations emissions.

CONCLUSION: tLow impacts are expected in Cameron, Nueces, Galveston,
Jefferson, and Brazoria Counties, Texas. Very low impacts are expected
throughout the remainder of the coastal area of the Western Gulf,

CUMULATIVE IMPACTS: Presently, there are estimated to be 74 gas processing
plants and 31 refineries in the coastal portion of the Western Gulf. In
addition to existing gas processing plants, it is estimated that up to 2
new plants may be required-as a result of prior leasing activities. No new
0il refineries are projected for the Western Guilf,

Offshore infrastructure in the Western Gulf is estimated to be 615 plat-
forms, 5,340 production wells and 3,082 exploratory wells as a result of
leasing activity through 1982, Emissions from QOCS installations is calcu-
lated at the time of permitting production facilities. Since records have
been kept (June 1980), this air quality analysis has identified a negli-
gible contribution.

Point source emissions from onshore activities, such as non-0CS .0i1 and gas
processing; power generation facilities; industrial processing or
manufacturing facilities, waste incineration facilities, petrochemical
storage facilities, and-mobile emissions sources (automobiles, waterborne
transportation, etc.) are expected to increase at rates in proportion to
the growth of population. Energy conservation, improved automobile
emission controls, alternative (non-fossil fuels) energy generation
facilities, and new waste disposal technology are factors that will
determine the rate of change in air quality. Ambient air quality is not
expected to degrade beyond attainment standards where it is currently
better than those standards or where PSD areas are located. The effects of
all emissions on areas presently classified as nonattainment will be
reduced over time so that attainment standards will be met. Controls or
offsets may be applied to emission sources to meet these standards.

CONCLUSION: The overall cumulative impacts will be moderate.

(4) Biological Environment

(a) Impacts on Plankton

(i) Impact factors
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The factors associated with oil and gas which may affect the plankton of
the Western Gulf are oil spills, turbidity plumes resulting from drilling
discharges and resuspension of bottom sediments during rig replacement, and
pipeline burial,

(ii) Direct and indirect effects

Significant mortality would occur, in the event 07l would contact to the
phyto-and zooplankton populations., There may be a temporary and localized
adverse effect on the phytoplankton and zooplankton due to turbidity plumes
resulting from the temporary resuspension of bottom sediments during place-
ment of offshore structures and the disposal of drilling muds and cuttings
during the exploratory phase. The impacts on plankton would depend on the
residence time for the organism within the plume. Primary productivity
could be affected by reducing the photosynthetic assimilation of phyto-
plankton within the affected area. Zooplankton in the immediate vicinity
of turbidity plumes may be adversely impacted by clogging the filter-
feeding mechanisms or blocking respiratory surfaces.

(ii) Impact analysis

The proposal is expected to result in the drilling of over 1,600 wells and the
emplacement of up to 76 platforms throughout the area. This would result in the
dumping of over seven million barrels of drill muds, around 200,000 barrels of
cuttings, and as much as 393 million barrels of formation waters. This will
take place over a period of approximately 30 to 35 years. The extent of the
waters into which this activity will take place will preclude all but JTocalized
and temporary impacts in the immediate vicinity of drill rigs and platforms.

The production phase can impact phytoplankton through the disposal of formation
waters which contain the soluble fractions of crude 01l at an average con-
centration of 30 mg/} and relict sea water with trace amounts of certain heavy
metals. As mentioned above, the resultant receiving water concentration of
petroleum hydrocarbons is difficult to assess, but if we assume instantaneous
mixing into one cubic meter of sea water, the concentration would be approxi-
mately 30 micrograms per liter. Gordon and Prouse (1973) have ohserved stimula-
tion of phytoplankton photosynthesis by Venezuelan crude in concentrations of 30
to 50 mg/l with inhibitions at higher concentrations in studies conducted off
Nova.

The exploratory phase will have a localized effect on the phytoplankton

in the vicinity of each exploratory well by the presence of turbidity plumes
created by the diposal of drill muds associated with the cuttings. If we assume
that these operations create a plume 20 m wide and 800 m long (plumes of this
approximate maximum size have been observed in the Gulf of Mexico) then the
euphotic zone will be reduced under 16 ha of sea surface for the duration of
drilling (approximately 15 days). The residence time for any single phytoplank-
ton within this reduced euphotic zone would depend on the vertical and horizon-
tal transport to which it is subjected,

The activities associated with oil and gas leasing in the Western Gulf

would be temporary and localized., Any adverse effects on plankton,

resulting from the proposed action, would be localized, with populations
expected to recover quickly.
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CONCLUSION: The overall level of impact expected to plankton in the
Western Gulf as a result of oil and gas leasing activities is very Tow.

CUMULATIVE IMPACTS: Gulf plankton populations are related to overall Gulf
water.quality. Planktonic populations may be affected by discharges from
drilling operations, rivers and upland runoff, and shipping activities.
Discharges which affect temperature, salinity, turbidity, nutrient, and
chemical levels of the water would impact plankton. Due to the circulation
and mixing patterns of the Gulf, impacts on plankton from such discharges
would be localized., Localized 1mpacts are expected to be short-term due to
the short 1ife span of plankton.

CONCLUSION: Cumulative impacts on plankton are expected to be very low.

(b) Impacts on benthos

(i) Impact factors

The potential impact factors which could affect the benthic environment,
including the topographic features of the Western Gulf are o0il spills;
physical damage due to blowouts, drilling, platform and pipeline
emplacement; and anchoring; and toxic effects on biota, resulting from the
discharge of dr1111ng muds and cuttings, produced waters, and other
effluents.

(i1) Direct and indirect impacts

A surface oil spill 1is not expected to have a significant effect on the
benthic environment of the Western Gulf because the deepest that oil is
driven into the water column is 6 m. The o0il would not reach the benthic
environment in the Western Gulf. 011 released from the seafloor, through a
~ blowout or pipeline rupture, could have a significant effect on the biota
of topographic features. If the oil comes in contact with the biota of the
topographic features, significant mortality would probably occur. This
destruction of the biota could be long term or permanent.

The deposition of suspended sediments from blowouts or discharged drill
muds and cuttings would affect the benthos. The sensitive benthic
environment of topographic features could be smothered and suffer effects
ranging from sublethal stress to mortality. Soft bottom substrates could
be altered by the deposition of sediments. Should smothering of the
benthic organisms occur, recolonization would occur fairly quickly;
however, the species may differ. The sensitive biota of the topographic
features could experience severe effects including mortality. Recoloniza-
tion would be slow, and for some species perhaps would not occur.

Platform and pipeline emplacement, and anchoring causes effects on the
benthos ranging from short-term alteration of the substrate to permanent
and irreversible destruction of the environment. Structures placed on the
soft bottom benthic environment would present a change in habitat which
would attract different species. This effect would last for the duration
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of the structure emplacement.  Structures (including anchoring) on the.
sensitive topographic features would cause serious long-lasting and even
permanent dgstruction of the biotic communities of these features.

Toxicity due to drilling discharge. is not expected to have a significant
effect on the benthic environment. Most drilling muds are not toxic. :
Additives, 1nc1ud1ng diesel, are the constituents which make the eff]uent
toxic. The dilution and dispers1on of the effluent upon -discharge into
offshore waters is sufficient to lessen the effects of tox1c1ty with
jncreased distance from the discharge point. .

(i) Impacf analysis

The. proposed action will result in a predicted 713 exploratory wells, 912
development wells, and 76 piatforms. Based on-this scenario, the discharge
of an estimated 0.004-0.39 billion bbls of formation waters, 7.4 million
bb1s of drilling muds, and 0,83 million. cu.yds.of drill cuttings may be
expected to result from the proposed action. Pipeline related activities
would result in the disturbance of up to 504 million cu. yds. of sediment.

Increased dr1111ng, construct1on and pipelaying activities, causing an
increase in water column turb1d1t1es of the affected waters may cause a
temporary clog in the respiratory. and feeding mechanisms of numerous
benthic. organisms within the .area of construction. Pipeline construction
activities may also result in the resuspension of settled poliutants, toxic
heavy metals, and pesticides if present.

During the course of exploration drilling and workover phases resulting
from the proposed-action, the discharge of dr1111ng fluids, cuttings, and
sand will degrade the quality of the waters surrounding the proposed new
platforms. Based.on the findings of NAS (1983), Symposium (1980), Neff
(1981), Petrazzuolo (1981), menzie (1982), and others, their results
suggest that the environmental risk of exp]ortory drilling discharges to
most OCS marine communities are small. Much of the toxicity of the mud
aqueous faction of drilling fluids appears to be attributable to volatile
organic components, .which may include petroleum hydrocarbons and by-
products of ‘Tignosulfonate and Tignite, whereas suspended solids may cause
mortality in sensitive species and juveniles by clogging and damaging gill
epithelia. Benthic infauna tend to be affected to the greates extent by
offshore drilling waste disposal, but most of the studies suggest that
impacts are restricted to an area within 300-500 m of the discharge site.

The effects of drilling fluids and cuttings on benthic habitat, com-
munities, and organisms may be physical (burial or substrate change) and
chemical (toxicity). 1In practice, it is difficult to separate physical and
chemical effects based.on either field surveys or laboratory experiments.
Most laboratory experiments on the effects of driiling fluids on benthic
organisms have not been very successful in mimicking realistic exposure
conditions. Effect on benthos have been observed in the field, under low
to moderate . energy regimes, within 1,000 meters of the discharge point.
Only one study has yet described environmental changes over time after
drilling operations ceased; while the fauna had been altered, recovery was
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nearly complete within 1 year., Because the effects of drilling discharges
are ‘probably largely physical, recovery time shoqu be similar to those
following other physical seabed disturbances. ' These times vary widely;
recovery may take weeks in frequently disturbed shallow-water communities,
several months to several years in continental shelf communities, and many
years on the continental slope and in deep sea. ' The resuspensive transport
of deposited drilling-fluid components may produce effects beyond the area
of immediate burial, but at the same time it reduces the concentrations of
potentially toxic substances. As the material disperses, organisms that
feed at the sediment-water interface may nonetheless be exposed to higher
concentrtions of such substances than buTk ana]ys1s of sediments would

suggest.

Shunting dri1ling discharges to the near-bottom, "as an alternative to sur-
face disposal, may increase the exposure of benth1c organisms to wastes,

It may be effect1ve, however, 1in restricting wastes from topographic rises
with sensitive biota 1ike reef corals. In contrast, surface discharges
ensure dispersion and limit the duration and amount of ‘organism exposure,
Predilution of such discharges is generally unnecessary given the speed
with which they are d11uted except possibly in Tow- energy or shallow-water
env1ronments : AT :

The long-term benthic effects of dr1111ng d1scharges from mu1t1p1e wells
during intensive exploration or_deve1opment are ‘difficult to distinguish
from the effects of other discharges.and activities (including-0i1 and gas
production) on the continental shelf and from natural variations. Results
of platform mon1tor1ng studies have demonstrated spatially limited effects
on the ‘benthos. - However, these effects cannot be d1rect1y ascribed to
discharges of drilling f1u1ds Long-Tived communities, which are charac-
teristic of hard stustrate €pibiota, may be part1cu1ar1y susceptible to
long-term effects if they are exposed to large concentrations of deposited
fluids and cuttings, but many of these communities are not very likely to
accumulate such mater1als un1ess the mater1a1s are depos1t1ed d1rect1y on
them. »

In addition to toxic effects, the discharges, part1cu1ar1y the cutt1ngs
form a low mound on the bottom beneath the discharge. Approx1mate1y
511-961 cu. yds of cuttings are disposed of during the drilling of an
exploration well, depending on the depth of the well, Nonmotile plants and
animals covered by this mound may be smothered, and to the extent that this
mound exhibits different substrate characterfstfcs (such as grain size,-
organic content, etc.) from the original bottom, the plants and animals
which colonize the mound will be different. However, observations on such
mounds show that they are colonized and reworked,.and that after some
period to time become indistinguishable from the surrounding bottom
(Zingula, 1975).- Furthermore, Menzie (1983) points out that it is the phy-
sical change of the substrate rather than any tox1c effects wh1ch causes a
‘change of benthic fauna around dr1111ng rigs., ’ :

Produced water is by far the largest quant1ty of waste to be discharged

during normal oil and gas operations resulting from the proposed action.
The majority of these waters will be discharged directly to the surface
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waters surrounding the individual platforms; however, in more sensitive
areas and in some instances, they may be piped ashore and treated for
futher disposal below ground, on land, or into coastal waters. The effects
of produced waters on marine flora and fauna have been examined in labora-
tory bioassays and several case studies of existing production fields. Of
those studies conducted within the Gulf, the only significant affects on
biota to be documented occurred when produced,waters were discharged into
shallow bays and estuaries. Mackin (1973) reported that produced water
discharges totally destroyed the benthic community W1th1n 15 m of the
discharges in a shallow (2.4 m) Texas estuary. g

Leasing activity at topographic features has increased steadily during the
past years. Assuming that only one of these events occur at a topographic
feature, the impact to the biota would be severe and perhaps permanent.

Anchoring is inevitably associated with oil and gas activity.  Supply
boats, -pipeline barges, and drilling rigs all may require anchoring.
Topographic features: are convenient anchoring spots due to their relief off
the seafloor. " Anchoring from o0il and gas activities would cause severe
damage to the biota of topograph1c features .

The probab111ty of a- subsurface 0i1-spill occurring 1n prox1m1ty to a
topographic feature is low., Effects to the benthos generally are not expected
to be s1gn1f1cant :

CONCLUSTON: The 1eve1 of impact to the benthos 1is expected to be 1ow,
however, .in those areas having topographic highs, :the impact would be very
high. : L S . 7

CUMULATIVE IMPACTS: The major factors contributing to: the impact of the
benthic environment are anchoring, trawling, dredging, and ocean dumping.
Bottom disturbance of soft bottom areas is frequent but usually short-term.
Anchoring, trawling, and- dredging cause disruption of the substrate and
turbidity. Ocean disposal of dredged material smothers the benthos. These
areas are usually reco1on1zed qu1ck1y, however, often by different benthic
species. : , ,

These same factors at hérd bottom areas can be devastating.. Destruction of
the benthos is long-term at hard bottom areas. Significant 1mpact has
occurred at topograph1c features due to anchoring.

011 and gas operat1ons have:been s1gn1f1cant and are increasing around the
topographic features of the Western Gulf. Past operations:near topographic
features-have not had a significant effect on the benthic.environment due
to the implementation of protective lease stipulations, .

CONCLUSION:. ~The cumulative Jevel of impact on the benthos is expected to
be very high. S - L } ) ;

c. Impacts on fish resources
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(i) -Impact factors

The impact producing factors on fish resources are o0il spills, operational
discharges, and pipeline placement. Operational discharges-include drill
muds and cuttings, formation waters, and oil. , _

(ii) Direct and indirect effects

The direct effects of o011 spills, operational discharges, and. pipeline
placement on fish resources are mortality and sublethal responses.

Indirect effects include habitat loss and loss of food species.

(ii1) Impact analysis

0i1 spills that contact the coastal marshes, bays, and estuaries have the
greatest potential for damage to fishery resources. The majority of the
Gulf's fishes are estuarine dependent. . Potentially, 0il spills could
seriously impact fishery resources such as shrimp and many species of
finfish that use these areas as nursery and/or spawning grounds, as well as
sessile organisms such as oysters. Although adult finfish are usually able
to avoid an offshore 01l spill, large numbers of floating eggs, larvae, and
- juveniles could be destroyed. - S

According to Evans and Rice (1974), the impacts on fishery resources from
011 pollution are: (1) killing organisms through coating and asphyxiation;
(2) killing organisms through contact poisoning; (3) killing organisms
through exposure to the water soluble toxic components of oil at some
distance in time and space from the accident; (4) destroying the generally
more sensitive juvenile organisms; (5) destroying sources of food and '
shelter; (6) incorporating sublethal amounts of.o0il and o0il products into
organisms (resulting in reduced resistance to infection and other
stresses);  (7) incorporating carcinogenic and potentially mutagenic
chemicals into marine organisms; and (8) introducing low-level effects that
may interrupt any of numerous. behavioral stimuli (such as prey location,"
predator avoidance, mate location, other sexual stimuli, and homing
behavior) necessary for the propagation of marine species and for the
survival of - those species higher in the marine food web.

Soluble aromatic hydrocarbons can be lethal to adult fishes in low
concentrations (1-100 ppm) and to the more sensitive larval stages at even
lower concentrations (0.1-1 ppm).  Crustaceans appear to be the most
sensitive (1-10 ppm) while fish and bivalves-are moderately sensitive
(10-100 ppm); however, lethal concentrations may be Tower (0.1-1 ppm) for
the more sensitive larval and juvenile forms. Studies citied by Evans and
Rice (1974) show that certain fish eggs are extremely sensitive to the
influence of o0il products. For example, fertilized eggs of the plaice
(Rhombus macoticus) were injured at concentrations of 0.01-0.1 ppm with
40%-100% of the hatched prelarvae showing some signs of degeneration during
development and perishing (Nounou, 1980).

Two large spills (1,000 bbls or greater) are estimated for the Western Gulf
of Mexico. A large spill contacting open bays containing finfish and shelifish
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nurseries and/or spawning grounds could cause severe, medium-term (1-3 years in
duration) effects on fish resources. In addition, a number of smaller spill
(less than 1,000 bbls) are assumed in &this area. These spills could result in
localized short-term effects on fish resources.

Fishery resources could also be adversely affected by; the discharge of
drilling muds. Drilling muds, cuttings, and formation waters contain
materials toxic to marine fishes; howewer, only at concentrations four or
five orders of magnitude higher than those found more than a few meters
from the discharge point. Further, dilution is extremely rapid in offshore
waters to the extent that every substamce measured in the water column is
at background at a distance of 2,000 m (probably within 1,000 m) of the
discharge point (Ecomar, Inc., 1980). The impacts of such discharges are
limited in extent and confined to the benthic environment (NRC, 1983). The
impact of operational discharges is expected to be low.

Approximately 840 miles of new pipelines are expected to result from the
proposed action in the Western Gulf of Mexico. Pipeline placement
activities would have localized impacts on fish resources including
destruction of benthic species, fisherwy habitat, and increased turbidity.
The impact of pipeline placement is expected to be low.

CONCLUSIDN: The level of expected impact on fish resources is estimated to
be moderate.

CUMULATIVE IMPACTS: Cumulative impacts on fish resources include the
impact of the proposed action, impacts related to prior OCS sales, and to
major non-0CS impact producing factors.

Twenty-three large spills (1,000 bbls or greater) are assumed to occur in
the Western Gulf of Mexico as a result of Federal OCS and other activities
under the cumulative scenario. A large spill contacting open bay areas
could result in severe, medium-term (1-3 years in duration) consequences on
invertebrate and vertebrate fisheries and deter fishing.

In addition, a number of smaller spill (less than 1,000 bbls) are assumed in
this area., These spill contacts could result in localized short-term effects on
fish resources,

In addition to the 840 miles of pipelimes projected for the Western Gulf of
Mexico from the proposed action, another 890 miles are expected to result
from lease sales held in the recent past. The impact of pipeline placement
is expected to be low,

Fish resources in the Gulf of Mexico awe also affected by activities and
events other than the o0il and gas industry. Fishing pressure exerted by
commercial fishermen reduce standing populations of commercial species,
Pollution and natural fluctuations in ¥ish populations impact fish
resources, Other impacts include loss of fish habitat, e.g., marsh and
submerged aquatic vegetation,

CONCLUSION: The cumulative impacts may result in a high cumulative impact
on fish resources,
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(d) Impacts on marine mammals

- 0f the marine mamma]s d1scussed in Section II1I.B.1.b.(4)., the bottlenose
dolphin is probably the non-endangered marine mammal more vulnerable to.
0CS-related oil/gas activities based on their population and nearshore
habitat (Fr1tts and Reynolds, 1981; Schmidly, 1981).

(i) I;pact factors

The major impact factors which cou1d affect marine mamma1s include:
0CS-related oi1 spills; collision with 0OCS- re1ated support vessels; and
d1sturbance from offshore activities, ,

(#1)  Direct and indirect effects

The direct effects of 0il1 on bottlenose dolphins could include damage to
their eyes or skin tissue. .Dolphins have been observed swimming and
feeding near oi1 slicks and oil apparently does not adhere to their smooth:
skin (Geraci and St. ‘Aubin, 1985). It is unlikely that dolphins would
inhale o011 -into their blowhole while breathing; however, they could inhale
toxic hydrocarbon vapors. Some oil-contaminated food or water could be
ingested; the effects of 0il ingestion by marine mammals is unknown.

Marine mammals could be struck by 0CS-related support vessels resulting in

injury or death. The incidence of vessel collisions with marine mammals is
unknown; no -injuries or mortalities have been reported or documented in the
Gulf of-Mexico region. ' :

Noise from OCS-related activities such as air and vessel traffic, seismic
activities,; and.noise from drilling and production platforms .could disturb.
marine mammals.: This noise disturbance could cause temporary displacement
reactions, 1nterfere with social commun1cat1on between an1ma1s and
interfere.with-feeding.

Indirectly, o0il spills could contaminate or destroy food sources, and noise
d1sturbances cou1d adverse1y affect food sources. :

(111) Impact ana1ys1s

Two large o0il1.spills (1,000 bbls or greater) and several smaller spills

within the estern:-Gulf are -assumed for this analysis.  The probability of a
spill occurring=is high ‘(about 70%). -Recent studies by Geraci and St. Aubin
(1985) have indicated dolphins can detect and will avoid 0i1 slicks -and surface
contact with 0il did not affect their skin. The effects of vapor inhalation and
ingestion of food contaminated with 0i1 has not -been determined. It is esti-
mated that the level -of impact to marine -mammals -from o0il spills would be low.

As a result of the proposed action Vesse1 traffic 1s estimated to 1ncrease'
about 2%. ‘The level of impact to marine mammals from OCS re1ated vesse1 co]11—
sions is estimated to be very 1ow

About 1,625 wells will be-drilled, and some seismic exploration will be
required over the assumed 20-30 year period of the proposed action,- The
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effect of this disturbance to marine mammals is unknown; however, because
it is usually short-term and fairly localized, it is unlikely to cause a
major impact &n marine mammals.

CONCLUSION: The level of expected impact on marine mammals as a result of the
proposed action is estimated to be Tow.

CUMULATIVE IMPACTS: 1In addition to the impacts discussed previously for
the proposed action, impacts from existing Federal OCS o0il1/gas leases and
activities; existing oil/gas leases and activities in Texas tidelands;
tankering of petroleum products and foreign crude oil; and other commer-
cial, military, and recreational offshore and nearshore activities should
be considered as cumulative impacts. Other activities could contribute to
a cumulative impact on marine mammals include: sound produced by commer-
cial, military, and recreational vessels and aircraft and by commercial and
military sonar; natural oil seeps, bilge cleaning, and foreign o0il spills,
commercial and subsistence hunting of marine mammals; entrapment, injury,
and mortality in fishing gear and underwater cables; and ocean disposal of
chemicals, radioactive wastes, and munitions.,

Twenty-three large spills (1,000 bbls or greater) and several smaller
spills within the area could occur in the cumulative. Deepwater o0il/gas
exploration and development on the continental slope could affect sperm

. whales which feed on squid in deepwater areas. The cumulative impact of
these factors on the marine mammal population is estimated to be moderate,

0CS-related vessel traffic is about 5% of the existing commercial,
military, and recreational vessel traffic in the offshore areas inhabited
by marine mammals. About 259,000 vessel trips of all types were recorded
for the area in 1981.- Seismic exploration will occur on additional lease
blocks, and sound will be generated by 615 offshore platforms and numerous
supply/crew boats and aircraft. The majority of these disturbances and
noises are generally localized around the source and fairly short-term in
duration, The cumulative impact from these disturbances and noises on
marine mammals is estimated to be Tow in the Western Gulf,

CONCLUSION: As a result of the proposed action and other activities, the
overall cumulative impact on marine mammals is estimated to be 1low,

(e) Iﬁpacts on coastal and marine birds

(i) Impact factors

The major impact factors which could affect coastal and marine birds
include: O0CS-related o0il1 spills, displacement of birds from feeding and
nesting areas by air vessel traffic, and disturbance from onshore facility
construction near coastal nesting areas. '

(i1) Direct and indirect effects

The direct effect of oil spills on birds include: death from hypothermia,
shock, or drowning; oil ingestion significantly reduces reproduction in
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some birds; and 011l contam1nat1on of eggs by oil- fou]ed adu1t birds reduces
hatchability. Indirect effects of oil pollution on birds include .

contamination, displacement, and reduction of food sources. Long-term
contamination of food sources and habitats may cause chronic toxicity to
birds through the accumulation of hydrocarbon res1dues and may affect their
behavior, physiology, and reproduction,

(1i1)' Impact'ana1ysis

Two 1arge sp11ls (1 000 bbls or greater) and severa] smaller spills are assumed
for this"’ ana1ys1s Many of the coastal and marine birds which are susceptible
to oil” sp111s are ‘migratory and could be exposed to 011 spills during their
overW1nter1ng per1od (October March)

Aerial surveys a1ong the Texas coast dur1ng the Ixtoc I 0i1 spill in 1979
found that the reduction in bird population dur1ng the period of 01l impact
was due to the birds' abandonment of polluted beaches rather than to bird
mortality, since the popu]at1on returned to normal levels soon after a tro-
pical storm removed most of the 0il from the beaches (USDC, NOAA, 1982).
During the Ixtoc I spill, Chapman (1979) observed royal terns sitting along
the high tide 11ne on Texas beaches that were heav11y oiled. It is esti-
mated that the level of 1mpact to coasta1 and’ mar1ne b1rds from OCS re]ated
0il spills wou]d be moderate

Disturbance of-coasta1 and marine birds' nesting and feeding habitat from
onshore construction and associated noise from air and vessel traffic could
result in a reduction or elimination of birds that use the habitat for
feeding or nesting. Dredging, emplacement of pipelines, and the
construction of roads could change water f]ows that may resu]t 1n damage or
destruction of wet]and nest1ng areas

Affects to coastal and marine bird habitats may resu]t ‘from construction of
an estimated 2 5 pipelines’ and 1-3 support bases in the Western Gulf

coastal area. The estimated p1pe11ne landfalls and support facilities will
probably be located in developed onshore areas, and it is unlikely that
they will affect coastal and mar1ne nest1ng/feed1ng habitat. It is esti-
mated that the level of impact to coastal and marine birds from 0CS-related
air and vessel traffic and onshore construction would be Tow. '

CONCLUSION: The level of expected impact on coastal and marine birds as a
result of the proposed action is estimated to be moderate.

CUMULATIVE IMPACTS: In addition to the: 1mpacts discussed previously for
the proposed action, other impacts would result from existing Federal OCS
0il/gas leases and activities, and existing 0i1/gas. leases and activities

in State tidelands. Impacts wh1ch are not related to OCS activities but -
could contribute to the major cumulative 1mpact on coasta] and marine birds
would include the loss of nesting and feeding habitat to commercial, mili-
tary, recreational, and residential construction; potential construction of
offshore o0il ports or deepwater marine termina15' dredging and draining of
wetland areas along migratory flyways and in coastal feeding and overwin-
tering areas; h1gh Tevels of o11/tar balls from natura] seeps, municipal =
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runoff, bilge cleaning, and foreign crude oil spills; entanglement in com-
mercial and recreational fishing gear; collision with: electric lines:and
towers (AveryZet al.,-1980); and coastal storms and hurricanes which cause’
flooding and destruction of nesting areas resulting in bird Tosses.
Agricultural runoff and industrial organic chemicals wastes could cause
direct morta11ty or indirectly cause the loss of food sources for bird
species. :

Twenty-three o0il1 spills (1,000.bbls or greater) and a numbér of smaller
spills are assumed for this analysis. . The expected.level of cumulative
impact on coastal and marine birds due.to these o0il spills.is-estimated to
be moderate.

Disturbance from OCS-related aircraft, boat, and vessel traffic in the
vicinity of bird nesting and feeding areas is not expected to increase
above current levels. About 90% of the aircraft and vesse1 traffic in this
area is non-0CS-related.

Cumulative Tmpacts from 0CS-related onshore development and SUpport
facilities are not expected to increase much above current levels. Up to
five new pipelines, up to two gas :processing plants,  up to eight service
bases, and three other-shore facilities may be required.:

CONCLUSION: As a result of the proposed action and-other activities
described: above, the overall cumulative impact on coastal and marine b1rds
in the Western Gulf 1s expected. to be h1gh .

(f) Impacts on endangered and threatened'speeies

Endangered species-consultation pertaining to post Gulf of Mexico 0CS
0i1/gas lease sales have been held with FWS and NMFS.- The biological opi-
nions from these agencies (DOI, MMS, 1985).indicate that leasing and
exploration activities associated with the proposed action were not likely
to jeopardize the continued existence of the species considered in the con-
sultation or resu]t in the destruction or adverse mod1f1cat1on of their
critical habitat.. - ~ :

0f the endangered and threatened species discussed-in-Sections-I111.B.3 and.
I1I1.B.1.b.(6)., loggerhead and Kemp's ridley turtles, and brown pelicans
are probably the species most-.vulnerable to OCS- re]ated impacts resulting
from the proposed action. The endangered whale species which occur in the
Gulf are not likely to be affected by OCS o0il and gas activities because
they are seldom sighted in areas where OCS-related o0il/gas activities
occur, and they are very few in number (Fritts et al,, 1983). In addition,
the most recent biological opinion from NMFs, dated January 1985, states
that the potential exists:for endangered whales to be harmed by a large
spill in their immediate vicinity. .this could reslt from the intake of o011l
through their blow hole, fouling their baleen plates, or their ingestion of
0il contaminated food. However; since endangered-cetaceans are uncommon in:
the. leasing area, it .is un11ke1y ‘that they wou]d be affected

(1) Sea turtles
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Impact factors: The major impact producing factors which could potentially
affect sea-turtles include 0CS-related oil spills, collision with
oCcS-related support vessels, and 0OCS-related pipeline construct1on across
turt]e nesting beaches, :

Direct and Indirect Effects: The direct effects of an oil spill contacting a
turtle nesting beach during egg incubation or hatching periods (June-September)
could cause significant mortality (Fritts and McGhee, 1981). OQOffshore 011
spills could have a 'serious impact on sea turtles, especially juveniles.
Floating o1l could increase the mortality by contacting the turtles when they
surface to breathe and indirectly by affecting food sources.

Collisions with 0CS-related vessels could cause injury or deéath of sea turtles.
Pipeline emplacement across a nesting beach dur1ng June-September could disrupt
nesting and destroy nests. »

About 100 miles (about 25% of the exposed coastline) of the south Texas
coastline is suitable habitdt for sea turtle nesting. Sporadic (primarily
1oggerhead and Kemp s ridley) nest1ng occurs 1in this area. ,

Impact Ana]ys1s Two large o0il spills (1,000 bbls or greater) and several
smaller spills are estimated. The probability of a spill occurring is high
(about 70%). Only a moderate portion of the sea turtle nesting beaches in south
Texas are -exposed to potential o0il spills, and these beaches experience only
1ight nesting; therefore, it is unlikely that 0CS~related o0il splls will affect
nesting. "However, recent studies have indicated that sea turtles can be
severely affected by floating oil/tar balls. It is estimated that the level of
impact to sea turtles: from oil spills would be moderate.

As a result of the proposed action, OCS-related vessel traffic is estimated to
increase about 2%.  The incidence of vessel collisions with sea turtles is
unknown; however, as no injuries or mortalities have been reported or docu-
mented, it is estimated the: level of impact to sea turtles from OCS-related
vessel collisions 1is .very low.

Up to five o0il/gas pipeline landfalls are estimated. Up to two of these
pipelines could cross sea turtle nesting beaches. If these pipelines are
emplaced during June-September (sea turtle nesting period), severe mor-
tality of eggs.or juvenile turtles could occur., * If pipeline emplacement
occurs other than during nesting season, the potential impacts would be
negligible, :

CONCLUSION: The level of expected impact on sea turt]es as a resu]t of the
proposed. action is.estimated to be moderate. : :

CUMULATIVE IMPACTS: In addition to the impacts discussed previously for
the proposed action, impacts from existing Federal OCS oil/gas leases and
activities; existing oil/gas leases and activities in State tidelands;
tankering of petroleum products and foreign crude o0il; and other commer-
cial, military, and recreational offshore and coastal activities should be
considered as cumulative impacts. i
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Impacts that are unrelated to OCS activities but contribute to major
cumulative impact on sea tUrt]es include: the loss of nesting beaches to
commercial, rgcreational, and residential development along Texas beaches;
high morta11ty caused by commercial trawling; natural and man-induced
predation of turtles and eggs on nesting beaches throughout the Gulf and
Caribbean regions; oil/tar balls from natural seeps, bilge cleaning, and
tanker spills; compaction of beach areas by vehicles and beach cleaning
equipment; incidental capture by commercial longline fishing gear and
entanglement in crab pot lines; dumping of contaminated wastes and plastic
materials into coastal waters; and collision with commercial and
recreational vessels, ’

Twenty-three large spills (1,000 -bb1s or greater) and several smaller
spills could occur in the cumulative. An_ unknown number of o0il spills
could result from ojl1 development in the Texas tidelands. Also, ocil/tar
balls from natural seeps, bilge cleaning, and foreign 0il spills contact
the Texas coastal area. The cumulative impact. of o0il spill contacts and
other 011 contamination is expected to result 1n a high level of impact on
marine turtles.

" Collisions of OCS-related support vessels with sea turtles could occur in
Texas coastal areas; theincidence of collisions has not been documented
and is believed to be infrequent.

Impacts to sea turtles from O0CS-related coastal development and support
facilities are not expected as the majority of these facilities are already
established. Up to five new pipeline landfalls, up to two gas processing
facilities, and up to eight service bases may be required; these are
unlikely to affect sea turtle nesting/feeding areas. The cumulative impact
of 0CS-related facilities are expected to result in a 1ow Tevel of impact
on marine turtles. :

CONCLUSION: As a result of the proposed action and. other activities, the
overall cumulative impact on sea turtles in the western Gulf is est1mated
to be high.

 (11) Brown Pelicans '
Impact factors: The major impact factors which could affect brown pe]icahg

include OCS-related oil spills, disturbance from’air;lvesse1 traffic, and
onshore facility construction.

Direct and indirect effects: Brown pelicans (and other coastal bird spe-
cies) are vulnerable to o0il spills because their feathers can become con-
taminated with 0i1 as they plunge-dive to feed or alight on the water's
surface to rest. This may contribute to direct mortality of adult birds,
Indirect effects can occur if an oiled bird contaminates eggs, which can
cause mortality of the embryo. 0il spills could also reduce food sources
for brown pelicans and other coastal bird spec1es

Brown pelicans and other coastal bird'species areﬁSuscéptib]e to
disturbance caused by air and vessel traffic and human intrusion. Habitat
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alteration resulting from onshore construction could result in nest
desert1on, egg losses, :and juvenile mortality. -

Impact ana]ys1s There are about 4 nesting co1on1es of endangered brown
pelicans along the Texas coast.- The major breeding popu]at1on nests at -
Pelican Island in Corpus Christi Bay; other colonies nest at Deadman' s Reef
north of Rockport, Long Reef in Aransas Bay, and Caroll Island in San
Antonio Bay. The Texas population of brown pelicans is about 400-500
birds - : : :

Two large o1l sp111s (1,000 bb]s or greater) and several smaller spills

and estimated for the cumu]at1ve A small portion of the south Texas coastal

area is utilized by brown pelicans for nesting, and a larger nearshore area is
used for feeding. It is estimated that the level of impact to brown pelicans

from oil spills would be moderate. :

Aé a resu]t of the proposed action, 0CS-related air and vessel traffic is
estimated to increase about 2% between onshore support bases and offshore
platforms. This increased noise disturbance is est1mated to have a Tow
Tevel of impact on brown pe11can nest1ng areas. :
Coastal onshore fac111ty construction of 2-5 pipeline landfalls and up to 3
onshore support bases are not likely to be constructed near brown pelican
nesting areas. It - is estimated that the level of impact to brown pe11cans
from onshore construction would be Tlow.

CONCLUSION: The level of expected impact on brown pelicans in tne Western
Gulf coastal areas, as a result of the proposed action, is estimated to be
moderate. : -

CUMULATIVE IMPACTS: In addition to the impacts discussed previously for
the proposed action, impacts from existing Federal OCS 0il/gas leases and
activities; ex1st1ng oil/gas leases and activities in State tidelands;
tankering of petroleum products and foreign crude 0i1; and other commer-
cial, military, and recreational coastal activities should be cons1dered as.
cumu]at1ve impacts. :

Impacts that. are unrelated to OCS activities but contribute to the major
cumulative impact on brown pelicans would include the loss of habitat to
commercial, military,. recreations, and residential development in the
coastal zone; dredging and dra1nage of wetland and coastal feeding areas;
high levels of 0i1 and organic chemical contamination of coastal water and
food sources by agricultural runoff and industrial wastes; the d1sturbance
from aircraft, boat, and vessel traffic in nesting and feed1ng areas;. :
entanglement 1n commerc1a1 and recreational fishing gear; collision with
power lines and towers (Avery et al., 1980); and coastal storms and hurri-
canes which cause flooding and destruction of nesting areas.

Twenty-three large oil spills (1,000 bbls or greater) and several smaller
spills are assumed for this analysis. In addition, oil/tar balls -from
natural seps, bilge cleaning, and foreign o1l sp111s could also affect
brown pelicans. The expected cumulative impact of o0il1.spills.and other 0il
contamination on brown pelicans is estimated to be high.
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Disturbance - from aircraft, boat, and véssel traffic in the-vicinity of
pelican nesting areas near Corpus Christi, Texas, and feeding areas along’
the Texas coast is not likely to increase above current levels as a result
of OCS'011/gas‘act1v1t1es " About 90% of the aircraft, boat, and vessel -
traffic in this area is non-0CS-related, ‘'such as: ~commercial.tanker/cargo:-
vessels; commerc1a1 and recreation fishermen; intracoastal tug and barge
traffic; ma1ntenance dredging; "and commercial and private a1rcraft

Impacts to brown pe11cans from OCS-related onshore development and support

facilities are not expected to- 1ncrease much "above current-levels to handle
cumulative 0CS oil/gas resources. *A few additional pipelines and 'gas pro--
cessing facilities and service bases may be required; however, the majority
“of 0CS-related onshore faGilities are already established. = o

CONCLUSION: - As a result of the proposed action and.other—-activities, the
-overall cumu]at1ve 1mpact on-brown pe11cans 1n the western Gu]f is expected
to be high. :

(g)_Impacts on seagrasSes and ‘wetlands
‘ﬂ(i)» Sea jrasses
Impact factors: Factors assoc1ated with offshore 0il and- gas act1v1t1es

which may affect coastal seagrasses include oil sp111s, p1pe11ne emplace- -
ment, navigation canals, and maintenance dredging.

Direct and indirect effects: The direct effects of an oil sp111 contact1ng
seagrass areas may result in extensive and relatively long-term damage.

The level of impact would depend on the amount, toxicity, and degree of
weathering of the 0il; seagrass species; weather at the spill site; water :
depth, tidal conditions, and suspended sediment 1oad of the water; previous
exposure to 011 and c1eanup method used

The direct effects of pipeline’ emp]acement navigation canals, and main-
tenance dredging-on-seagrass areas may result in temporary- short-term or
extensive long- -term damage.-- The“recovery of seagrasses from pipeline
emplacement or- dredg1ng varies from complete to nonrecovery depend1ng on
several factors, including the degree of displacement, location, substrate,
seagrass spec1es, wave act1on, season, and 11ght ava11ab111ty

The indirect effects of damage or ‘destruction of seagrass areas result in a
loss' of “habitat-and food- source for many marine organisms, Many
commercially important crustaceans and fishes use seagrass beds for she]ter
and feed on the organisms on the seagrass and detritus. The loss of
seagrass areas-could result in accelerated coastal-erosion as Seagrasses
help stabilize the bottom substrate and moderate wave action.

Impact analysis: Seagrasses occur-primarily in tidal areas along the
coastline, around barrier islands, and in estuarine areas. Seagrass eCo- '
systems are usually less vulnerable to 0il spills due to their generally
subtidal nature. Numerous studies have indicated that the most vulnerable
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of all-marine-communities appear to be 1ntert1da1 commun1t1es (Z1eman et .
1984) : o o : ; v

Chan‘(1977) ‘observed no direct change to turtle grass (Tha1assia),.ee1
grass. (Syrigodium), and.shoal grass (Halodule).from an estimated »
1,500-3,000 bbls of crude.oil and water emulsion tanker sp111 . The sp111
dr1fted ashore along a 50-km section of the Florida Keys from Boca Chica to
L1tt1e Pines Keys

There are about 257 818 acres of unexposed and 1 ,596. acres of exposed
seagrass areas-in: the ‘Western Gulf of Mexico. coasta1 area. - .The seagrass
areas exposed to.potential o0il spills (about 0.6% of the tota1) are pri- .
marily in the Galveston County, Texas, coastal area. .

Two ‘large 0i1-spills (1,000 bbls or greater) and-several-smaller spills -

are expected to occur.. Since only a small portion of the seagrass areas would
be exposed to potential offshore o0il spills, it is estimated that»the»1eve1 of
1mpact to seagrasses from oil spills would be low.

Up to five oil/gas pipeline landfalls, no new navigation channe1s, and a _
undeterm1ned amount of maintenance dredging of existing navigation channels
are estimated. For this analysis the assumption is made that the emplace-
ment. of one mile of pipeline or one mile of canal:dredging could damage or
destroy up to six-acres of seagrasses. It is éstimated that up to 90 acres

of seagrasses could .be damaged or destroyed .in the.vicinity of.the pipeline
landfalls and maintenance dredging. This represents a loss-of up to 0.03%

of the total seagrasses. This would indicate a-low level of;impact to .-
seagrasses. -

CONCLUSION The 1eve1 of - expected 1mpact on coasta] seagrasses as a resu1t
of the proposed.action.is estimated to be Tow. . R

CUMULATIVE IMPACTS: In addition to the 1mpacts descr1bed for the proposed
action, impacts from existing Federal 0CS 0il/gas leases and activities 1in
State tidelands; barging and tankering of foreign crude o0il and petroleum
products;- channelization and maintenance dredging; commercial and, ,
recreational” trawling; - commerc1a1 military, and.recreational boat and\.-
vessel traffic; agr1cu1tura1, 1ndustria1,.andfmunicipal effluents; -and
coastal storms and hurricanes all impact coastal seagrass beds .to some
extent. - Few of these impact producing factors can be.quantified.

0i1 spills which contact seagrasses in intertidal areas-can result in.
extensive .and .1ong-term.(1-3 years) damage. However,.as most .seagrass -
areas are subtidal, 091 sp111s usually.only contact and damage -those -areas.
which are exposed to t1da1 influences. . = T NI N

A total of 23 1arge 071 sp1115 (1, OOO bb1s or greater) and severa] sma11er
sp1115 are assumed for this ana1ys1s The probability of a spill occurring
is very high (about 99+%). There is a potential for some of these o011
spills to occur nearshore or inshore.from barges,. tankers, or pipelines,.
which could cause-extensive damage -to 1ntert1da1 seagrasses in the v1c1n1ty
of the sp111 site. TR e :
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Only a limited portion of the seagrass areas in ‘the Western Gulf coastal
area would be exposed to potential oil spills. It is estimated that the
cumulative 4evet of»1mpact to seagrasses‘from‘o11 spills would be moderate,

Most of the dredging for pipeline and navigational canals-in coastal waters
of , where seagrasses occur, damage or destroy some seagrasses. - The extent
of damage* depends on several factors, such’'as, location, substrate,

seagrass species, wave action, etc. Maintenance dredging of 1n1ets and
navigational canals is an ongoing process in the coastal area. Where pipe-
line canals and navigational channels intersect the coastline, barrier -
islands, or estuarine'areas,‘there are usually seagrass areas that:could be
damaged. o i ) : R

Up to 17 new p1pe11ne 1andfa11s, up to 21 new onshore facilities, 1 new

navigation channel, and an undetermined amount of maintenance dredg1ng of
existing navigation channels are estimated. It is estimated that up to

300 acres of seagrasses could be damaged or destroyed in:the vicinity of
the pipeline landfalls and this dredging activity. This represents a 10ss
of up to 0.01% of the total seagrasses. This would indicate a low cumula-
tive ]eve] of 1mpact to seagrasses S S o

A]though other construct1on act1v1t1es in the coasta] area may not d1rect1y
impact seagrasses, there may be an indirect impact of sedimentation and °
increased effluents of organic chemicals which may damage or destroy
seagrasses in the- coastal area. Trawling, vessel traffic, and coastal
storms cause“wave action, water turbulence, and turbidity which can damage
seagrasses. The cumu]at1ve 1mpact of these act1v1t1es on seagrasses in- the
WCA s est1mated to be moderate

CONCLUSION: The overa]] cumu]at1ve level on impact on seagrasses is esti--
mated to be moderate.
‘7(11) Net1ands

Impact factors: The major impact producing factors wh1ch cou1d potentiaily
affect coastal wetlands are: o1l spills, p1pe11ne emp1acement ;- naviga- °
tional channels, and ma1ntenance dredg1ng

Direct and 1nd1rectveffects» The d1rect effects of an 011 sp111 coming:
into contact™with wet]ands'cou1d cause extensive and relatively long-term
damage. Important variables determining the degree and impact ‘include the.
amount.and toxicity of the crude, the degree of weathering the crude has
undergone prior to:contacting a wetland, wetland type contaminated:by the
crude, the climate and weather of the spill site, the water depth-and
suspended sediment .lToad, the c1eanup method attempted, and prev1ous expo-
sure to 0t spills.

The d1rect effects of pipeline emplacement, onshore facility construction;
and maintenance dredging on wetlands may result in temporary short-term or
extensive long-term :damage.  The recovery of coastal wetlands from pipeline
emplacement varies from complete to nonrecovery depending on many factors,
including degree of disturbance, ‘Tocation, substrate, species, season, and
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‘hydrologic factors. The push ditch method of pipeline installation 1is

- preferred ‘by most pipeline permit app11cants . This method involves excava-
tion..of a trench, placement of the pipe .in the trench, and placement of .

iexcavated soil back into the trench.  In other cases, depending on

:substrate, salinity, and hydrology, the wetland vegetation becomes

reestablished naturally. In some situations, restoration is stipulated by

" the regulatory agencies. In some cases, the wetlands erode and are lost.

‘Indirect effects of damage or: destruction of wetland areas result in the
joss of habitat and -food sources for many marine and coastal organisms.
Many commercially important crustaceans and fishes depend on estuarine
‘wetlands for shelter, food, and nursery areas. Several endangered and
“threatened species, coasta] birds, and waterfowl utilize wetland habitats.
The .1oss of wetlands could result in accelerated: coasta] erosion as- they
trap sed1ments and ass1st in stabilizing the coastal areas from erosion.

Ind1rect impacts of channelization affect1ng wet]ands loss inctude |
hydrologic interruptions and saltwater intrusion. Scaife et al. (1983)
indicate that hydrologic interruptions: created by spoil banks are a primary
factor affecting wetlands loss. Intersecting spoil banks partition.areas
‘0f marsh and impede drainage. Poor drainage-is deleterious to plant
survival (Mendelschn et al., 1981), and as vegetation in impounded areas
dies, ponds appear - : S

‘Canals act as condu1ts for the inland movement ‘of comparat1ve1y sa11ne
water. Saltwater intrusion kills salt intolerant plants, thereby
contributing to wetland deterioration. It is established that saltwater
intrusion is damaging to freshwater wetlands, éspecially to "flotant
marshes" which lack a f1rm subso11 and cons1st ent1re1y of sa]t 1nt01erant
vegetation.: : - -

Impact analysis: Holt et al. (1978) reported the effects of a small (377
bb1s) crude 0i1 pipeline spill at Harber Island near Aransas, Texas. The
0il spilled into a cordgrass (Spartina) and black mangrove marsh. The
Tong-term effects of the 0il.spill were minimal in most. of the affected.
areas. Through the first growing season cordgrass growth was much reduced-
-in areas with heavy concentrations:-of o0il compared to more lightly affected
areas. Results indicated that heavy ociling at the end of the growing
season was manifested in the next- growing season, and heavy o0iling.of
cordgrass in any-season is apparently lethal. ,The black mangrove appeared
re]at1ve1y tolerant to even - heavy oiling. : -

Studies by 0'Neil et al. (1983) 1nd1cate the effects of petroleum spills: on
marsh flora varies. Salt grass was- reported killed by repeated application
of crude oil1-during a 5- month interval (Witson and Hunt, 1975), Recovery
time of cordgrass from a crude oil spill was estimated at -3 years (Krebs
and Tanner 1981)

There are about 875,245 acres of non forested wetlands in the area, uThe
wetlands exposed to potential oil spills consist of .about 150 miles of .
coastal wetlands (about 28% of the coastal wetlands). For this analysis
two large o0il1 spills (1,000 bbls or greater) and several smaller spills are
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assumed to occur. As about one-third of the coastal wetlands are exposed
toc potential oil spills, it is estimated that the level of impact to
wetlands from oil spills could be moderate.

Up to five oil/gas pipeline landfalls, 1-3 onshore facilities, no new
navigation canals, and an undetermined amount of maintenance dredging of
existing navigation channels are estimated.

For this analysis the assumption is made that onshore emplacement of one
mile of pipeline or one mile of canal could damage or destroy up to 12
acres of coastal wetlands. Estimates of the average acreage used for new
onshore infrastructure/support facilities considered in the analysis are as
follows: exploratory drilling service base - 15 acres; development/pro-
duction service base - 75 acres; p