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"\ ABSTRACT: This document supplements the Final Environmental Impact
Statements (FEISs) for the Strategic Petroleum Reserve (SPR) Texoma and
Seaway Groups of salt domes. Potential environmental impacts associated
with construction and operation of crude o0il storage and distribution
facilities, which will increase quantities of crude oil stored in the
Texoma and Seaway distribution systems, are assessed. This document
addresses Phase III expansion of the SPR, which would increase the total
SPR crude 0il1 storage capacity from 538 to 750 million barrels (MMB) and
SPR drawdown capability. from 3.5 to 4.5 MMB per day. The preferred
alternative would involve development of additional crude oil storage in
Cameron Parish, Louisiana, and Brazoria County, Texas, and new storage
in Jefferson County, Texas. This development would provide a total
storage of 403 MMB for the Texoma Group, in which West Hackberry and Big
Hi11 are located, and 220 MMB for the Seaway Group, in which Bryan Mound
is located. The preferred alternative is expansion of Bryan Mound by 40
MMB and West Hackberry by 30 MMB and development of a new 140-MMB site
at Big Hill salt dome in Jefferson County, Texas. Included in the
proposal is the construction of a crude o0il distribution system from Big
Hi1l to existing terminal facilities, a raw water intake system from the
Gulf Intracoastal Waterway to Big Hill, and a brine disposal system to
the Gulf of Mexico. Alternatives considered include "no action,"
expansion of other SPR sites, and development of new sites at (1) other
Gulf Coast salt domes, (2) salt domes off the coasts of Texas and
Louisiana, (3) inland salt domes in northern Louisiana, Mississippi, and
Alabama, and (4) conventional mines. The analysis of the Big Hill site
also considers alternative crude oil terminals, pipeline routes, and
brine disposal sites. Among the environmental impacts analyzed are
potentially significant impacts on local surface water quality, flood-
plains and wetlands, air quality, endangered and threatened species,
natural and scenic resources, archaeological, historical and cultural
resources, socioeconomics, flora and fauna of the Gulf Coast area, and
biota of the Gulf of Mexico. The supplement also discusses measures to
mitigate adverse impacts.







SUMMARY

1.0 INTRODUCTION

This Final Supplement to the Final Environmental Impact Statements
(FEISs) for the Strategic Petroleum Reserve (SPR) Seaway (DOE/EIS-0021)
and Texoma (DOE/EIS-0029) Groups of Salt Domes is issued by the U.S.
Department of Energy (DOE) to address environmental impacts of its
proposal to expand existing SPR storage capacity by 212 million barrels
(MMB). The SPR is a program being implemented by DOE for the purpose of
providing the United States with sufficient petroleum reserves to
minimize the effects of any future o0il supply interruption. Congress
declared, in the Energy Policy and Conservation Act of 1975, that the
policy of the United States Government is to provide for the storage of
up to one billion barrels of crude oil. The SPR Plan, as amended and
approved by Congress, provides for expansion of the SPR from 500 to
1,000 MMB and includes an implementation plan for expansion of the
reserve from 500 to 750 MMB.

The DOE has prepared several FEISs related to implementation of the SPR.
A programmatic FEIS, published in 1976, addressed the development of a
500-MMB SPR program. The programmatic FEIS considered several different
types of storage facilities; existing solution-mined cavities in salt
formations, existing conventional mines, development of new solution-
mined cavities in salt, existing and new surface tankage, and surplus
tanker ships. A supplement to the programmatic FEIS, addressing the
expansion of the reserve to one billion barrels, was published in
January 1979.

To date, the SPR program has been organized into three major phases.
Phase I consists of development of the initial 248 MMB in existing
underground storage capacity. available at five salt domes. These sites
are West Hackberry, Louisiana (51 MMB); Bayou Choctaw, Louisiana (36
MMB); Weeks Island, Louisiana (75 MMB); Sulphur Mines, Louisiana (22
MMB); and Bryan Mound, Texas (60 MMB). A separate, site-specific FEIS
has been published for each site. The sites are centered around three
major interstate pipelines (Capline, Texoma, and Seaway) and their
supporting terminals, which transport United States and foreign crude
0il from the Gulf Coast region to inland areas of the United States.

Phase II of the SPR represents the current 290-MMB expansion of Bryan
Mound, West Hackberry, and Bayou Choctaw. Phase II will increase SPR
storage capacity to 538 MMB. FEISs addressing the Phase II expansion
have been prepared by the DOE and made available to the public. These
are the Seaway, Texoma, and Capline Group FEISs, which cover expansion
of the Bryan Mound (120-MMB increase), West Hackberry (160-MMB
increase), and Bayou Choctaw (10-MMB increase) sites, respectively.
Other potential storage sites in the Gulf Coast region were addressed as
alternatives in these three group FEISs.

Phase III of the SPR, which this Supplement addresses, represents expan-
sion of SPR storage capacity by 212 MMB to achieve a 750-MMB reserve by
1989. This document is a supplement to the Seaway and Texoma Group
FEISs.




2.0 DEVELOPMENT OF THE PROPOSED ACTION

The proposed Phase III plan is to increase the SPR crude o0il storage
capacity to 750 MMB by the addition of 212 MMB and to increase the
average SPR drawdown rate by 1 MMB per day (MMB/d) from 3.5 to 4.5
MMB/d. To achieve the 212-MMB SPR Phase III requirement, the DOE pro-
poses to construct storage facilities for 140 MMB at Big Hill salt dome
in Jefferson County, Texas. Existing facilities at Bryan Mound
(Freeport, Texas) would be expanded by 40 MMB and West Hackberry
(Hackberry, Louisiana) by 30 MMB. There would also be 2 MMB in
associated pipelines and storage tanks. This plan was developed through
the evaluation of several alternatives.

2.1 EXPANSION OF EXISTING SPR SITES

Planning for Phase III focused on maximizing early oil fill as directed
by Congress. Accordingly, first consideration was given to expanding
the existing SPR sites beyond Phase II. In addition to the potential
advantage of timely development, Phase III expansion of existing sites
offers the economic advantage of cost savings through use of major
onsite and offsite facilities previously constructed for Phase I and II
(e.g., control facilities, centralized pumping facilities, crude oi]l
distribution pipelines, raw water intake systems, and brine disposal
systems).

Preliminary investigations determined that additional expansion of three
of the five existing SPR sites (Sulphur Mines, Bayou Choctaw, and Weeks
Island) would not be practicable. Sulphur Mines (Sulphur, Louisiana) is
a small, irregularly shaped salt dome. It was selected in Phase I
because of its 22 MMB of existing storage capacity and the ease of tying
a crude oil pipeline into the West Hackberry distribution system.
Expansion would be infeasible because there is limited salt available
for new cavern development, high risk in drilling new caverns because of
historical sulfur mining in the caprock, and 1imited capacity for brine
disposal.

Bayou Choctaw (near Plaquemine, Louisiana) and Weeks Island (near New
Iberia, Louisiana) are large enough to expand their storage capacities
by more than 50 and 100 MMB, respectively. However, at each of these
sites brine disposal would constitute a significant risk to the SPR
program schedule. At Bayou Choctaw a brine disposal system of 28 in-
jection wells designed to inject 960,000 barrels per day (bbl/d) was
anticipated, but actual disposal operating experience was so adverse
that only 12 wells were drilled. Problems encountered included
formation plugging near the wellbore, excessive anhydrite buildup, sand
inflow, and injection rates nearly half that expected. Extensive work-
over operations (acidizing) on each well were required almost daily.
Brine disposal was also a 1limiting factor to further development at
Weeks Island. A 50-mile-long pipeline to discharge brine into the Gulf
of Mexico would be required to reach the minimum acceptable depth of 20
ft. Forty-eight miles would be in open-bay or offshore waters and would
also necessitate crossing numerous pipelines in major producing oil
fields.
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Four criteria were established to determine options for expansion of
Bryan Mound and West Hackberry (the two remaining sites):

0 Locating additional caverns, preferably within present
property, or with Timited additional land acquisition.

0 Maintaining total site brine disposal within hydraulic
capacity of the existing brine disposal pipelines to the
Gulf of Mexico.

0 Maintaining effective nominal leaching rates of 100,000
bb1/d per cavern.

0 Developing caverns and sites in the most timely and
cost-effective manner.

At Bryan Mound the land within existing DOE property is sufficient to
accommodate six Phase III 10-MMB caverns. At West Hackberry, less than
34 acres minimal land acquisition contiguous to the existing property
could accommodate three additional 10-MMB caverns. Based on the first
criterion, expansion of the two sites by 90 MMB is feasible.

Integrating the development of proposed Phase III caverns with Phase II
evolved with the application of the second, third, and fourth criteria.
The hydraulic capacity of the existing brine disposal pipeline at West
Hackberry is 1,100,000 bbl/d, although the planned leaching rate for
Phase II is 1,088,000 bbl/d. At Bryan Mound the hydraulic capacity is
1,100,000 bbl/d maximum (980,000 bbl/d average), although the current
maximum permitted leaching rate is 680,000 bbl/d. The Environmental
Protection Agency has granted an amended permit effective August 23,
1981, to increase the maximum permitted leach rate at Bryan Mound from
680,000 bbl/d to 1,100,000 bbl/d as a Phase II action to sustain an
average accelerated leach rate of 980,000 bbl/d. Concurrently, the DOE
has applied to the Texas Department of Water Resources for an amendment
to its permit to appropriate a maximum of 367,000 acre-feet of state
water from the Brazos River to provide for the increased volume of raw
water required for leaching and displacement. Incorporating the hy
draulic capacities of the pipelines and maintaining a 100,000-bb1/d
leach rate per cavern, an efficient expansion configuration of 40 MMB at
Bryan Mound and 30 MMB at West Hackberry would be obtained.

For management efficiency, cost effectiveness, and timely development,
Phase II caverns at each site are now being developed in two sequential
groups of six each at Bryan Mound and eight each at West Hackberry. Al]l
three potential Phase III caverns at West Hackberry could be developed
simultaneously with Group II of the Phase II caverns within existing
permit and hydraulic constraints.. At Bryan Mound, given the permit
modification from 680,000 to 980,000 bbl/d, up to four of the six poten-
tial Phase III caverns could be integrated with the Phase II leaching
program. If the 680,000 bbl/d rate remains unchanged, integration of
Phase III with Phase II leaching at Bryan Mound would require a propor-
tional decrease in leaching rate in each cavern such that no net time
saving would accrue relative to leaching Phases II and III in separate




groups. Therefore, continuation of the 680,000-bb1/d rate would result
in a 14-month delay in implementing Phase III compared with increasing
the leach rate to 980,000 bb1/d.

2.2 DEVELOPMENT OF NEW STORAGE SITES

Based on the previous discussion, expansion of existing storage sites
would produce an additional 70 MMB of storage capacity before 1989.
Accomplishment of Phase III goals of 212 MMB of storage capacity and
increased drawdown would require development of an additional 140 MMB of
storage capacity. Numerous alternatives for creating this storage space
were evaluated. The alternatives to Big Hill included evaluation of
other Gulf Coast salt domes, offshore salt domes, inland salt domes,
limestone and salt mines, surface tankage, surplus tankers, and storage
to be provided by private industry on a turnkey basis.

Consideration of alternative new salt dome sites along the Gulf Coast
was limited to salt domes previously considered in the Capline
(Chacahoula, Iberia, and Napoleonville salt domes), Texoma (Big Hill,
Black Bayou, and Vinton salt domes), and Seaway (Allen, Damon Mound,
Nash, and West Columbia salt domes) FEISs. Development of more than one
new site was discounted for Phase III development because of the ability
to expand existing sites. All new sites, except for Big Hill, were
rejected because of one or more of the following constraints: size (too
small); adverse environmental 1impacts, especially in relation to
potential acreage of wetland disturbance; prohibitive brine disposal
pipeline <costs; and unacceptable risk to SPR program objectives
associated with reliance on underground injection of brine. In one case
(at Allen dome), o0il throughput capacity at the Seaway Terminal was a
limiting factor in addition to the geotechnical determination of salt
dome size and wetlands/floodplains problems.

Offshore dome development was rejected for Phase III because of the
excessive time required for geotechnical and other technical and
economic assessments (estimated to be 2 years) to establish
feasibilities.

Development of inland domes was rejected because of the forced reliance
upon underground injection of brine. There is no assurance, based on
SPR experience with underground injection, that subsurface zones would
accept the brine.

Storage of crude 0il in three existing mines (Central Rock in Kentucky,
Ironton in Ohio, and Kleer in Texas) was rejected because of the rela-
tively small size of the mines, remoteness from a major oil distribution
system, the capability of each to serve only one refinery, and high cost
of pipeline construction to the individual refineries.

Storage of crude oil by private industry on a turnkey basis was rejected
because of schedule constraints. This does not foreclose the develop-
ment of sites selected for Phase III by the government through the use
of a more 1imited turnkey approach.
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2.3 NO ACTION

The no-action alternative was also evaluated. It would result in
1imiting SPR storage capacity to the 538 MMB available at the five
current Phase I and II sites and associated tanks and pipelines. It
would also be contrary to the Congressional mandate to expand the
SPR capacity to 750 MMB as an intermediate step toward attaining the
goal of a one-billion-barrel reserve. Failure to provide the mandated
SPR capacity would directly impact the national capability to deal
effectively with international oil supply issues.

2.4 DESCRIPTION OF THE PROPOSED ACTION

On the basis of the considerations presented above, the Big Hill site is
proposed as the most practicable alternative available for developing a
140-MMB storage facility. The site, consisting of fourteen 10-MMB
solution-mined caverns, would encompass about 250 acres. Major site
facilities would g¢onsist of a raw water pond for fire protection;
0il/brine separators; a lined brine pond for surge and settling of
insolubles; blanket o0il tanks; o0il, brine, and water pumps; and a
control house.

Development of a new SPR storage site would entail construction of a
crude o0il distribution pipeline to fill the caverns and for use in
drawdown. The preferred pipeline route would go from Big Hi1l northeast
to the Sun Terminal, a distance of 23 miles. This pipeline would
increase the SPR's o0il fill and drawdown capabilities by 280,000 and
935,000 bb1/d, respectively.

The proposed raw water intake structure would be located at an abandoned
barge slip on the Gulf Intracoastal Waterway (ICW). A pipeline approxi-
mately 5.3 miles long would extend from the site southeasterly to the
ICW along a route designed to avoid several freshwater marsh
impoundments.

The proposed Big Hill brine pipeline would run approximately 12.7 miles
southeasterly to a brine diffuser header located 3.5 miles offshore near
the 30-ft depth contour. The brine pipeline would be laid adjacent to
the raw water pipeline as far as the ICW. The 3.7-mile portion of the
pipeline crossing the McFaddin National Wildlife Refuge would use
existing pipeline rights-of-way (ROWs) where feasible. Modern
mitigation techniques such as double ditching and revegetation could be
applied to minimize impacts as needed.

Expansion of the Bryan Mound and West Hackberry sites would require
minimal modifications to current facilities. At Bryan Mound all expan-
sion would occur within existing DOE property. Expansion at West
Hackberry could require the addition of between 4 and 34 acres. Fluid
flow rates at West Hackberry would not be altered by the proposed
action. At Bryan Mound, the proposed flow rates assume that the Phase
II action will increase the leach rate from 680,000 to 980,000 bbl/d.
One new o0il brine separator is also planned for Phase II and III
development at Bryan Mound. Expansion at these sites would not require
alteration of existing raw water, brine, or crude oil pipelines.




2.5 ALTERNATIVES TO THE PROPOSED ACTION

No practicable alternative to the development of the 140-MMB Big Hill
site is available if program schedules are to be met. Alternative crude
oil pipelines to either the 0il Tanking of Texas, Inc., Terminal (OTTI)
in Houston (60 miles) or the proposed Pelican Island Terminal (PIT) in
Galveston (54 miles) could be constructed. These two pipelines are
mutually exclusive, but either could be constructed in addition to or in
lieu of the preferred line to Sun Terminal. At Big Hill, alternative
brine disposal sites between 3.5 and 12.5 miles in the Gulf of Mexico
were evaluated.

A 70-MMB Phase III expansion could be allocated differently between
Bryan Mound and West Hackberry. Development of 60 MMB of storage at
Bryan Mound and 10 MMB at West Hackberry, which would minimize the need
to purchase additional lands at West Hackberry, would be possible. This
action however, would preclude the advantage of complete integration of
solution mining Phase III caverns with Phase II caverns at Bryan Mound,
resulting in a 6-month delay in completion of Phase III site expansion
compared with the preferred 40:30 alternative. The implications of
continuing leaching at Bryan Mound at 680,000 bbl/d were assessed.
Continued leaching at this rate would delay completion of Phase III site
expansion by 14 months for the 40:30 case and 21 months for the 60:10
case and would increase program costs significantly.

2.6 IMPACTS OF THE PROPOSED ACTION AND REASONABLE ALTERNATIVES

The environmental impacts resulting from the Phase III expansion and
development of the SPR are summarized below. Estimated nonmethane
hydrocarbon (NMHC) emissions and predicted ozone levels during leach/
fi1ll for the proposed action and alternatives are based on worst-case
assumptions for hydrocarbon dissolution rates and concentrations in
brine within a cavern and corresponding emission rates. To date, there
has been insufficient experience with leach/fill operations to verify
the assumptions. DOE is now in the process of collecting field data at
the existing SPR sites to evaluate the validity of the assumptions and
model results. Appropriate mitigative measures would be taken to reduce
emissions if necessary.

2.6.1 Big Hill Site

0 Approximately 250 acres of prime farmland soils would be
removed from potential agricultural production. Small
mammals, birds, reptiles, and amphibians would be dis-
placed or destroyed from this acreage. Increases 1in
siltation from runoff into adjacent lands are antici-
pated. Approximately 1,400 cubic yards of sediment loss
is expected to result from construction-related erosion.
During construction and operation, insignificant spillage
of brine, o0il and grease, and toxic substances could
occur.
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o) Air quality would deteriorate during construction and
operations. The annual pollution emission rate of
particulates would be less than 13,000 tons per year
(tpy) during construction given standard construction
practice. During leach/fill, NMHC emission rates could
be as high as 163 tpy. At times these emissions could
produce downwind concentrations of NMHC in excess of 160
pug/m®  standard. In turn, under some meteorological
conditions this could result in ozone concentrations in
excess of the 0.12 parts-per-million (ppm) standard.
During other operations, NMHC emissions would be
substantially lower.

0 Noise (sound pressure Tlevel) during construction and
operation at 2,000 ft from the center of the site would
be less than 55 dB(A).

o It is doubtful that any endangered species would be
affected. The American alligator, which is threatened in
the region, would be displaced into the surrounding area.

0 A11 site facilities that could not withstand flooding
would be above the 100-year floodplain elevation, and
construction would not affect floodplains. The site is
not in wetlands.

0 The increase in traffic would be small. The demand for
housing, schooling, and goods and services in surrounding
towns would nossibly increase.

2.6.2 Big Hill Pipeline Routes

0 The crude o0il distribution pipeline ROW to Sun O0il
Terminal would traverse 18 miles of cropland/pasture, 2.5
miles of wetlands, 2 miles of developed land, and 0.5
mile of open water. Impacts of pipeline construction
would be temporary, except for the permanent ROW (50 ft
wide) on 1land, which would be kept cleared of woody
vegetation.

0 Air quality would be temporarily reduced during construc-
tion. After construction, each valve on the pipeline has
been estimated to be capable of releasing NMHC at a rate
of 0.108 pounds per day.

0 About 145 acres of wetlands would be temporarily impacted
by dredging and the resultant spoil deposition during
construction of the raw water pipeline and the onshore
portion of the brine disposal pipeline.

0 Much of the proposed pipeline routes lies within flood-
plains. Construction would cause minimal impacts to
drainage patterns. After backfilling, the pipeline
corridors would not affect floodplains.
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0 Although noise would be temporarily increased during con-
struction, it would be negligible after the pipelines had
been laid.

0 Dredging across water bodies would temporarily increase
nutrient and biological oxygen demand load in the water
column. Pollutants in the sediment, including low levels
of PCBs, could be released into the water bodies.

0 Construction of the pipelines would temporarily force
wildlife into surrounding areas. After construction,
most inhabitants would return, except for those that
depend on trees and shrubs that would be removed.

o No endangered flora or fauna would be affected. The
American alligator, a threatened species, would be
temporarily displaced during the construction phase but
would be expected to reenter the area after construction
had been completed.

0 Traffic and usage of commodities 1in towns near con-
struction areas would increase temporarily.

) Construction of the 3.5-mile offshore portion of the
brine disposal pipeline would result 1in the temporary
suspension of sediments and destruction of sessile
organisms in the path of the pipeline. Temporary spoil
deposition adjacent to the pipe trench could snag or clog
fishermen's nets, resulting in loss of fishing time and
effort.

] Brine disposal could cover an area of up to 2,600 acres
with salinities in excess of 1 part per thousand (ppt)
above ambient. Biological effects, if any, would be
minimal.

2.6.3 Bryan Mound and West Hackberry Expansion

0 Expansion at Bryan Mound may destroy up to 5 to 10 acres
of wetlands. This would result in a decrease in marsh
vegetation and therefore an ensuing decrease in bio-
logical productivitiy. Few animals would be impacted
because the four proposed 10-MMB caverns would be on
existing DOE property and are subject to regular
disturbance.

0 Expansion of Bryan Mound would occur within the 100-year
floodplain elevation. Impacts to flood elevations by
construction of wellpads and associated structures would
be insignificant.

0 An increase in construction-related noise levels can be
expected at each site during cavern construction, over
and above normal operating noise levels.




0 Air quality can be expected to deteriorate in proportion
to the leaching of additional Phase III caverns. NMHC
emissions during leach/fill could be as high as 121 tpy
at Bryan Mound and 128 tpy at West Hackberry for the
Phase III increment. At times these emissions could
produce downwind concentrations of NMHC in excess of 160
pug/m®  standard. In turn, under some meteorological
conditions this could result in ozone concentrations in
excess of the 0.12 parts-per-million (ppm) standard.
During other operations, NMHC emissions would be sub-
stantially lower. Emissions from other operations would
be substantially lower.

0 No impacts are expected on any endangered or threatened
species in the site areas.

o A minimal amount of pastureland (up to 34 acres of prime
farmland) may be acquired for expansion at West Hack-
berry. Depending on specific cavern locations selected,
up to 10 residences would be removed, resulting in dis-
placement of up to 10 families.

] No wetlands would be affected by the proposed West
Hackberry expansion, which is above the 100-year flood-
plain elevation.

o) Expansion of either site should only negligibly increase
demand on goods and services in the community.

2.7 IMPACTS OF ALTERNATIVE ACTIONS

One of the alternative actions available to the DOE is to change the
number of new caverns developed at each of the existing sites. Six
10-MMB caverns could be developed at Bryan Mound and one 10-MMB cavern
could be developed at West Hackberry to achieve 70-MMB capacity.
Changes in impacts relative to the preferred 40:30-MMB expansion would
be:

o) Impacts to wetlands at Bryan Mound could be increased by
half (i.e., by an additional 2 to 5 acres). There would
be no offsetting wetlands avoidance at West Hackberry
since none of the potential Phase III caverns are located
in wetlands.

] Two more wellpads and associated structures would be
located within the 100-year floodplain elevation.

0 The integrated leach/fill plan would be altered, and the
combined sites expansion time would increase by 6 months,
significantly increasing program costs.

0 Less than 4 acres of additional property would be re-
quired at West Hackberry, a possible savings of up to 30
acres.
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During conceptual design studies, 2 alternative crude o0il distribution
routes were selected from 25 possibilities. Selection was based on the
least damaging route (e.g., least wetland/open water acreage, avoidance
of archaeological or historical sites, natural and scenic areas,
biologically productive areas such as oyster reefs) and utilization of
existing pipeline corridors to the greatest extent practicable. The two
routes are a 60-mile pipeline route to OTTI in Deer Park, Texas, and a
54-mile pipeline route to the proposed PIT in Galveston, Texas. Impacts
of these routes are:

0 Both alternatives are longer than the route to Nederland,
Texas. Big Hi11 to OTTI traverses 37 more miles, of
which there is an increase of 24 miles of cropland, 0.5
mile of wetland, 11.5 miles of open water, and 3 miles of
forested land. The route to PIT would be 31 miles
longer, with additional impacts to 9 miles of cropland,
9.5 miles of wetlands, and 14.5 miles of open water.
Impacts of pipeline construction would be temporary,
except for the permanent ROW on land, which would be kept
clear of woody vegetation.

An alternative Big Hill brine disposal pipeline route was evaluated to
avoid crossing the McFaddin National Wildlife Refuge. This alternative
route would cross the ICW at the same proposed point, but would follow
the ICW to the southwest, then cross wetlands to the coast just west of
McFaddin. Marsh of similar quality, which is valuable to fish and
wildlife, would be involved, and the alternative route would disturb or
destroy 23 more acres of wetlands than the direct route across the
refuge. At the same time, the alternative route would increase other
impacts, such as turbidity in water crossing areas, elimination of
benthic habitat, and desorption of toxic chemicals, all in proportion to
the difference in pipeline length.

Alternative brine diffuser sites more distant than the proposed site,
3.5 miles off shore, would involve proportionally greater destruction of
sessile organisms 1in the dredged area. Additional associated con-
struction impacts would be incurred, such as increased turbidity,
increase in sediment settling, and a greater temporary hazard to
commercial fishing as a result of the increased pipeline length. The
practical 1limit for alternative sites is 12.5 miles off shore, beyond
which additional concerns would include proximity to Heald and Sabine
banks (choice benthic habitat harboring "hard bottom" fauna) and a
higher ambient salinity (>33 ppt).

An alternative to the proposed Phase II 980,000-bb1/d leach rate at
Bryan Mound is to maintain the current leach rate of 680,000 bbl/d.
Impacts associated with this alternative include:

0 Reduced NMHC emissions at Bryan Mound from an estimated
121 tpy to 86 tpy for 1leach/fill operations. These
emissions could produce downwind concentrations in excess
of the 160-pg/m3 standard resulting in possible
violations of the 0.12-ppm ozone standard.




o] A delay of 14 months to complete the combined sites
expansion for the 40:30 case and 21 months to complete
the 60:10 case, with corresponding increases in program
costs.

0 A decrease in the average size of the brine plume at
Bryan Mound from an estimated average of 1,800 acres to
1,250 acres (based on salinities of 1 ppt or greater over
ambient now experienced at Bryan Mound).

2.8 IMPACTS OF THE NO-ACTION ALTERNATIVE

If the decision is made not to expand the SPR by implementation of Phase
III, the following impacts would result:

0 The SPR would be limited to 538 MMB storage capacity and
would not provide the United States with sufficient
petroleum reserves to adequately minimize the effects of
a future oil supply interruption.

0 "No action" would be in direct violation of the Energy
Policy and Conservation Act of 1975.

o) Environmentally, the no-action alternative would 1limit
SPR construction and operation impacts to those associ-
ated with Phase I and II activities. Bryan Mound and
West Hackberry would remain as discussed in the Texoma
and Seaway Group FEISs. Big Hill would remain with
private owners. Land use, air quality, socioeconomic,
species and habitats, archaeological, historical and
cultural resources, and natural and scenic resources
would be undisturbed by the SPR program.
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1.0 BACKGROUND
1.1 PROGRAM HISTORY

The Strategic Petroleum Reserve (SPR) is a program now being implemented
by the U.S. Department of Energy (DOE). Creation of the SPR was man-
dated by Congress in Title I, Part B, of the Energy Policy and Con-
servation Act of 1975, P.L. 94-163, for the purpose of providing the
United States with sufficient petroleum reserves to minimize the effects
of any future o0il supply interruption. In this Act, the Congress
declared the policy of the United States Government to provide for
storing up to one billion barrels of crude o0il and petroleum products.

The policies for implementing the SPR program were expressed in the SPR
Plan that was approved by Congress and became effective on April 18,
1977. In accordance with this plan, 500 million barrels (MMB) of oil
would be in storage by December 1982. The SPR Plan was revised by
Amendment 1 in June 1977, Amendment 2 in June 1978, and Amendment 3 in
November 1979. The SPR Plan, as amended and approved by Congress, now
provides for accelerated development of the SPR, expansion of the SPR
from 500 to 1,000 MMB, and an implementation plan for expanding the
reserve from 500 to 750 MMB. The first 750 MMB of the SPR is to be
developed in underground storage.

A programmatic Final Environmental Impact Statement (FEIS) (FEA, 1976a),
addressing the effects of a 500-MMB SPR program, was filed with the
Council on Environmental Quality (CEQ) and made available to the public
on December 16, 1976. This statement considers several different types
of storage facilities: the use of existing solution-mined cavities in
salt formations and conventional mines, the construction of new
solution-mined cavities and conventional mines, the use of existing and
construction of new conventional surface tankage, and the use of surplus
tanker ships. The programmatic FEIS should be consulted for a descrip-
tion of each of these storage methods and the potential impacts that
might result from 1its use. The programmatic FEIS also assesses
cumulative 1impacts that could be expected from using various com-
binations of the different facility types. A supplement to the
programmatic FEIS, addressing expansion of the reserve to 1 billion
barrels, was published in January 1979 (DOE, 1979).

A six-criterial screening process was used to identify nine sites as
candidates for the initial phase of the SPR program. Five of these
alternative sites were considered as possible Early Storage Reserve
(ESR) sites to supply o0il to refineries on the Gulf Coast, on the East
Coast, and in the Caribbean. They include the Bayou Choctaw salt dome
(Iberville Parish, Louisiana), the Cote Blanche salt mine (St. Mary

1These criteria are existing storage capacity (or potential storage
capacity for SPR), distribution accessibility, technical feasibility,
potential environmental concerns, ease of acquisition, and cost.
Section II.E.I of the programmatic FEIS describes in detail how the
criteria were applied to about 300 salt domes and about 300 existing
mines to select 32 candidate sites, including the nine candidate SPR
sites. .
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Parish, Louisiana), the Weeks Island salt mine (Iberia Parish,
Louisiana), the West Hackberry salt dome (Cameron Parish,
Louisiana), and the Bryan Mound salt dome (Brazoria County, Texas).

FEISs on all five candidate sites (FEA, 1976b, 1977a, b, c, d) have been
filed with the CEQ and have been made available to the public so that
environmental impacts associated with possible use of these sites can be
compared with one another. In addition, four final supplements (April,
May, August, and December 1977) addressing design changes for all five
candidate sites have been filed with CEQ. A sixth Gulf Coast site, the
Sulphur Mines salt dome (Calcasieu Parish, Louisiana), was identified as
a candidate site to provide additional existing storage capacity needed
for the requirements of the accelerated storage schedule. The FEIS for
Sulphur Mines was made available to the Environmental Protection Agency
(EPA) in April 1978 (DOE, 1978a). Three other candidate sites, Central
Rock Mine (Fayette County, Kentucky), Ironton Mine (Lawrence County,
Ohio), and Kleer Mine (Van Zandt County, Texas), were considered. FEISs
on these sites are also available (FEA, 1977e, f, g). To date, five
storage sites (West Hackberry, Bayou Choctaw, Bryan Mound, Weeks Island,
and Sulphur Mines) have been selected for use in the SPR.

To complete the 500-MMB program, three groups of candidate salt dome
sites were considered as possible SPR storage sites. Most of the
candidate sites are centered around three major interstate pipelines and
their supporting terminals, which transport U.S. and foreign crude oil
from the Gulf Coast region to the upper Midwest area refineries.
Distribution centers include the Seaway Pipeline and Seaway Terminal
(Freeport, Texas), the Texoma Pipeline and SUNOCO Terminal (Nederland,
Texas), and the Capline Pipeline and Capline Terminal (St. James,
Louisiana) (see Fig. 1-1).

The candidate sites of each group of salt domes would use the particular
pipelines and terminals associated with that group for strategic
distribution of SPR o0il. A portion of the stored o0il would be
distributed through the pipeline to upper Midwest markets while the
remainder would be distributed to 1local refineries and .loaded onto
tankers at the terminals for distribution to the East Coast and
Caribbean refineries.

FEISs addressing the impacts of storing oil in the Seaway, Capline, and
Texoma Groups of salt domes have been made available to the public.
These documents are hereafter referred to as the Seaway Group FEIS (DOE,
1978b), the Capline Group FEIS (DOE, 1978d), and the Texoma Group FEIS
(DOE, 1978e). Each of these groups includes one or more sites at which
work is now underway to put oil in storage. This document supplements
the FEISs for the Texoma Group and the Seaway Group of salt domes and
has been prepared to address impacts that would be incurred because of
an increase of 212 MMB in the quantity of oil stored in salt domes of
these groups.
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1.2 PROGRAM SCHEDULE REQUIREMENTS

The SPR program was formatted in January 1979 into four major phases.
The development of the existing storage capacity at the five selected
sites and one marine terminal, with total storage capacity of 248 MMB,
was termed Phase I. Phase II is the current 290-MMB expansion of the
Bryan Mound, West Hackberry, and Bayou Choctaw sites. Development and
implementation of Phase III, addressed in this document, will increase
the SPR storage capacity from 538 to 750 MMB. Decisions regarding the
timing and method of achieving Phase IV, which would expand the reserve
up to one billion barrels, have not been made.

The SPR program development schedule has been a major governmental
policy issue. Considerable concern has been expressed by the Congress,
the Executive Branch, and the private sector about the need to have
protection as soon as possible against petroleum supply interruptions.
The SPR Plan Amendment No. 2 expanded the reserve size to one billion
barrels and contained plans for storing 750 MMB by the end of 1985 (DOE,
1978c). In November 1978, DOE solicited offers from private industries
for the turnkey development of new sites on the basis that this approach
might offer the earliest possible availability of storage capacity. The
1980 fiscal year (FY) budget, published in January 1979, projected
completion of the 750-MMB system in 1986 (a one-year delay from the
estimates in SPR Plan Amendment No. 2). However, in March 1979, oil
purchases for the SPR were suspended because of tight world oil market
conditions as a result of reduced Iranian production. The turnkey
procurement was cancelled in August 1979 because changes in the world
crude o011 market made the 0il1-fill schedule and other assumptions of the
turnkey effort less certain, and because the turnkey procurement did not
offer any apparent advantages to offset the disadvantages of such an
approach.

Widespread agreement about the urgency of developing the reserve as soon
as practicable is evident:

0 U.S. Congressional Budget Office (1980)

the political stability of several key (oil)
producing countries is increasingly uncertain, so that
one or more oil supply interruptions in the next 20 years
appear probable. The 1low cost of the o0il reserve
relative to the economic losses it could avert make the
reserve a highly cost-effective Federal program for
protecting against the risks of growing dependence on
imported oil. Indeed, it is the only program that could
offset the short-term economic effects of o0il1 supply
interruptions.

The program's large benefits relative to costs, as well.
as [decreasing] U.S. dependence on imported oil, seem to
bolster the arguments for acquiring the oil as rapidly as
possible, subject to the constraints imposed by the
Federal budget and the international oil market.
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U.S. Department of Energy (1980)

Despite encouraging signs of reduced energy consumption
and increased activity relating to energy
production . . . the United States and other consuming
nations are vulnerable to serious damage as the result of
disruptions 1in the flow of imported o0il and this
vulnerability will continue through the 1980's.

Stockpiles can add ready reserves to U.S. and world
supplies during a disruption. They forestall panic and
reduce the uncertainty that Tleads to inefficient
purchasing, hoarding, and the invitation to price
gouging. They might buy time for diplomatic and military
planning during the early stages of a disruption. In
fact, their very existence could deter or blunt the
effectiveness of disruption threats. In principle,
stategic stockpiles should be built-up rapidly in slack
markets and drawn down rapidly during disruptions.

U.S. Senate Committee on Energy and Natural Resources
(1980)

Recommendation 1 - The United States should build a
"domestic petroleum reserve' by filling the Strategic
Petroleum Reserve as rapidly as possible and by
encouraging private stockpiling of petroleum and
petroleum products.

Ample emergency oil stockpiles are the single most
reliable and cost-effective means of deterring oil import
interruptions and reducing this impact.

Harvard Energy and Security Research Project (Alm et al.,
1980)

If the United States does not seize the initiative
quickly by developing new storage capacity and filling
the strategic reserve at a meaningful rate of at least
300,000 barrels per day, then we are likely to wonder
after the next interruption why the United States was so
blind to its own national security interests. Any
potential discomfort that might be experienced now would
seem small compared to the ordeal of a future Tlarge
supply interruption with no protection.

Federation of American Scientists (1980)

We urge the Administration in general . . . to accelerate
work on the next phase of storage space.
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. Rarely have so many portents of future disaster
been so widely ignored in preparedness; the Strategic
Petroleum Reserve is becoming a test of American common
sense.

o National Petroleum Council (1981)

The rapid development of the SPR is clearly in the
national interest. With a firm commitment by the Federal
Government and legislative action to reinforce this
commitment, acceleration of the SPR program can be
accomplished and the nation's vulnerability to a supply
disruption reduced.

In 1980 Congress reaffirmed its commitment to fill the SPR. In the
Energy Security Act of 1980, Congress mandated the resumption of SPR
fi11l at a minimum rate of 100,000 barrels per day (bbl1/d), beginning in
FY 1981. SPR fill was resumed in September 1980 through an exchange of
Naval Petroleum Reserve crude oil for o0il delivered to the SPR. In
taking final action on FY 1981 appropriations for the SPR in P.L.
96-514, Congress added the following provision:

Provided, That the President shall immediately seek to
undertake, and thereafter continue, crude 0il
acquisition, transportation, and injection activities at
a level sufficient to assure that crude oil storage in
the Strategic Petroleum Reserve will be increased to an
average annual rate of at least 300,000 barrels per day
or a sustained average annual daily rate of fill which
would fully utilize appropriated funds: Provided
further, That the requirement of the preceding provision
shall be in addition to the provisions of Title VIII of
the Energy Security Act and shall not affect such
provisions of the Energy Security Act in any way.

The DOE 1is complying with this requirement through additional open
market purchases.

Secretary of Energy, James B. Edwards, 1in testifying before the
Committee on Energy and National Resources of the United States Senate
on February 23, 1981, summarized the Executive Branch position on the
SPR development timetable as follows:

The Administration is committed to an effective Strategic
Petroleum Reserve program. The Reagan budget will
provide for development of 750 million barrels of
government-owned storage by 1989, 1in a secure and
reliable system capable of crude oil withdrawal of up to
4.5 million barrels per day.

The Administration is taking an aggressive attitude
toward filling the SPR as quickly as practicable. To
accomplish this, the Administration will submit a FY 1981
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supplemental request to offset the loss of entitlements
under deregulation. Further, we are actively reviewing
approaches which will accelerate the availability of
storage capacity for the balance of the Reserve.

Fig. 1-2 shows the current SPR o0il fill capability goals, as stated by
the Secretary of Energy, in relation to the goals of SPR Plan Amendment
2 of June 1978. To achieve these fill goals, it is necessary that
development of Phase III be integrated with Phase II. Therefore, the
approved DOE plan for implementing Phase III calls for Phase III
construction to begin in summer 1982 and leaching of the 212-MMB storage
space to be completed by the end of 1988 in order to complete o0il fill
by October 1989. As is seen in Fig. 1-3, Phase I development would be
complete before commencement of Phase III leaching operations.. Leaching
would be concurrent for Phases II and III for about 4 years, mid-1983
through spring 1987. 0i1 fill would be concurrent for Phases II and III
for a period of less than 3 years, from mid-1984 through 1987. Failure
to achieve these goals could have a serious adverse impact on the
protection available to the United States against o0il supply
interruptions.
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2.0 DESCRIPTION OF PROPOSED ACTION
2.1 PROPOSED ACTION

The proposed Phase III plan is to increase the Strategic Petroleum
Reserve (SPR) crude o0il storage capacity to 750 million barrels (MMB) by
the addition of about 212 MMB and to increase the average SPR drawdown
rate by about 1 MMB per day (MMB/d) from 3.5 to 4.5 MMB/d. Table 2-1
shows the storage capacities at the five current SPR sites and the
proposed Phase III capacity to be added. The locations of proposed SPR
Phase III storage and expansion sites are shown in Fig. 2-1.

Table 2-1. Current and proposed storage capacity at SPR sites

(in MMB)

Storage sitel Phase 1 Phase II Phase III2 Total
Bayou Choctaw 36 10 46
Weeks Island 75 75
West Hackberry 51 160 30 241
Sulphur Mines 22 22
Bryan Mound 60 120 40 220
Big Hill 140 140
Tanks & pipelines 4 0 2 6

Total 248 290 212 750

lExisting and proposed.

2preferred alternative.

The subsequent environmental analysis of the proposed action is based on
the Final Environmental Impact Statements (FEISs) for the Seaway (Bryan
Mound) and Texoma (West Hackberry and Big Hil1l) Groups of salt domes and
includes recognition of the fact that the Phase II expansions described
in the FEISs are being constructed (current Phase II expansions at Bryan
Mound and West Hackberry). Overall effects on these groups, as well as
site-specific effects, are evaluated.

2.2 PREFERRED ALTERNATIVE

The preferred means of achieving the 212-MMB SPR Phase III requirement
is to construct storage facilities for 140 MMB at the Big Hi1l site and
to expand facilities at Bryan Mound by 40 MMB and at West Hackberry by
30 MMB. There would also be 2 MMB in associated pipes and storage
tanks. Development of the Big Hill site would include a 23-mile o0il
pipeline to the Sun Terminal at Nederland, Texas, and a brine disposal
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line extending to a diffuser 3.5 miles off shore in the Gulf of Mexico.
At Bryan Mound, an increase in the brine disposal rate from 680,000 to
980,000 barrels per day (bbl1/d) average has recently been permitted by
the Environmental Protection Agency (EPA) for Phase II 1leaching
activities by using the existing brine pipeline to the Gulf of Mexico.

In its submission to the EPA requesting a permitted brine disposal
increase rate from 680,000 bbl/d to 1.1 MMB/d at Bryan Mound, the
Department of Energy (DOE) prepared and submitted supporting
documentation to EPA taken from the environmental data and analysis
summarized in Section 4.2.5.2. The analysis presented in this
supplement is based on the 980,000-bb1/d preferred rate, which
represents a reasonable worst-case analysis of the environmental impacts
of this expansion.

2.2.1 011 Storage Configuration: Big Hill (140 MMB), Bryan Mound
(40 MMB), West Hackberry (30 MMB)

2.2.1.1 Expansion of Bryan Mound (40 MMB) and West Hackberry (30 MMB)

For Phase III, first consideration was given to expanding the existing
SPR sites beyond Phase II. In addition to the potential advantage of
timely development, Phase III expansion of existing sites offers the
economic advantage of cost savings through use of major onsite and
offsite facilities previously constructed for Phase I and II (e.g.,
control facilities, centralized pumping facilities, crude o0il distri-
bution pipelines, raw water intake systems, and brine disposal systems).
The only new onsite facilities required would be the new caverns and
their crude oil, raw water, and brine disposal system connections to the
central pumping and control areas.

Preliminary consideration determined that additional expansion of three
SPR sites (Bayou Choctaw, Sulphur Mines, and Weeks Island) is not
practicable for reasons discussed in Sect. 2.3.1.2. Subsequently, four
criteria were established to determine options for Phase III expansion
of Bryan Mound and West Hackberry:

0 Locating additional caverns, preferably within present
property, or with 1Timited additional land acquisition.

o Maintaining total site brine disposal within the
hydraulic capacity of the existing brine disposal
pipelines to the Gulf of Mexico.

o] Maintaining effective nominal leaching rates of 100,000
bb1/d per cavern.

0 Developing caverns and sites in the most timely and
cost-effective manner; maximum oil fill by the end of

1986.
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In accordance with the first criterion, there is sufficient land within
the existing Bryan Mound property to accommodate six Phase III caverns
of 10 MMB each. At West Hackberry, less than 4 acres of additional
property would be required to accommodate one; a total of three new
caverns could be accommodated with the acquisition of up to 34 acres,
depending on the configuration selected. Based on the first criterion,
therefore, expansion of the two sites by a combined 90 MMB is feasible.

For management efficiency, cost effectiveness, and timely development,
Phase II caverns at each site are being developed in two sequential
groups of six each at Bryan Mound and eight each at West Hackberry.

The concept of integrating Phase III cavern leaching with Phase II
evolved from an application of the second, third, and fourth criteria.
The hydraulic capacity of the existing brine disposal pipeline to the
Gulf of Mexico at West Hackberry is 1,088,000 bbl/d, the planned
leaching rate for Phase II at this site. At Bryan Mound, the hydraulic
capacity of the brine disposal pipeline is 1.1 MMB/d maximum (980,000
bb1/d sustainable average), although the leaching rate for Phase II was
limited until recently by permit to 680,000 bbl/d. Brine disposal and
leaching rates could be increased to 980,000 bbl/d at Bryan Mound by
installing additional pumps on the brine disposal pipeline. Application
of criterion three (i.e., a leaching rate of 100,000 bbl/d per cavern)
would allow leaching of eleven caverns at West Hackberry and ten caverns
at Bryan Mound to be undertaken simultaneously. Therefore, given the
modification to the Bryan Mound permit to allow an average leaching rate
of 980,000 bbl/d, it would be possible to integrate up to four of the
six potential Phase III expansion caverns at Bryan Mound with the second
group of six caverns of the Phase II leaching program; a maximum of
three Phase III expansion caverns at West Hackberry could be integrated
into the second group of eight caverns of the Phase II leaching program
within existing permit and hydraulic constraints. Thus, based on land
acquisition and leaching considerations, the most efficient
configuration for Phase III expansion of existing sites is to expand
Bryan Mound by 40 MMB and West Hackberry by 30 MMB. This is termed the
40:30 alternative.

Integrating Phase III caverns at Bryan Mound with the Phase II leaching
program is predicated upon increasing leaching from 680,000 to 980,000
bb1/d. Continuation of the 680,000-bbl1/d leaching rate at Bryan Mound
would result in any Phase III expansion being done as a separate, third
leaching group. Although it would be possible to integrate Phase III
and II for the 680,000-bbl/d 1leach rate case by reducing brine
production from each cavern proportionally, this would not be done
because each cavern would develop at a proportionally slower rate, and
no time saving would be realized. Complexity of management would
increase substantially, and use of the system would be inefficient.
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As was described above, the existing SPR property boundary at Bryan
Mound would accommodate six additional 10-MMB caverns. Acquisition of
less than 4 acres would accommodate one additional 10-MMB cavern at West
Hackberry. Thus, based on land acquisition considerations alone, an
alternative configuration for Phase III expansion at existing sites is
to expand Bryan Mound by 60 MMB and West Hackberry by 10 MMB. The main
disadvantage of this alternative, however, is that a separate, third
leaching group at Bryan Mound would result, whether or not the leaching
rate is increased. That is, the 60:10 alternative would preclude
integrating leaching Phase III with Phase II caverns at Bryan Mound,
with or without a permit modification, for reasons similar to the case
of the 40:30 alternative without permit modification described above.
Integration would require proportionally 1lower brine production from
each cavern and result in no net time saving, while increasing
complexity and lowering efficiency.

A schematic comparison of development schedules for the 40:30 and 60:10
alternative, with and without an increase in leaching rate at Bryan
Mound, 1is shown 1in Fig. 2-2. These are compared with the present
development schedule for Phase II expansion at the respective sites,
which represents the "no action" case. The schematic takes into account
the fact that leaching effectively began at West Hackberry 12 months
after Bryan Mound. In all cases, development of the first group of
caverns is the same. For visual clarity, final fill of this group
(Group I), which occurs concurrently with the start of leaching of the
second group, is not shown in the figure. Final fill, after completion
of leach/fill of the second group of caverns, will require 5 months at
Bryan Mound and 7 months at West Hackberry. (For a discussion of the
leaching, leach/fil1l, and final fill stages of cavern development, see
Appendix C.2.) The leach rate and total storage volume for each group
of caverns for each site is listed by alternative under the "Remarks"
column of Fig. 2-2. (Cavern groups are indicated by Roman numerals.)
As currently authorized, Phase II of the SPR will be complete upon
completion of final fill of the second cavern group at West Hackberry in
February 1987, 4 months after Bryan Mound has been completely filled.

The advantage of increasing the Bryan Mound leach rate, and thereby
integrating Phase III with Phase II, 1is evident in comparing the
schedules for the 40:30 alternative, permit modified versus permit
unchanged (Fig. 2-2). West Hackberry is unaffected and is completed in
either case in two groups, first with 80 MMB and second with 110 MMB in
December 1987. At Bryan Mound, permit modification allows development
in a group of 60 MMB, followed by a group of 100 MMB (the increase in
leach rate is assumed to begin with commencement of leaching the second
group, as indicated under "Remarks" in Fig. 2-2). However, if leaching
continues at Bryan Mound at 680,000 bb1/d, Phase II and III development
would occur consecutively in groups of 60, 60, and 40 MMB, and
development of the last 100 MMB would require 21 months more than for
the increased leach rate, integrated case. This would represent a 45
percent increase in time to develop the last 100 MMB at Bryan Mound,
from 47 to 68 months. Expressed another way, accelerated, integrated
leaching at Bryan Mound for the 40:30 alternative would result in the
availability of 40 MMB of storage space 21 months earlier than with a
leaching rate of 680,000 bb1/d. This is critical either for the case of
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short-term excess supply in the world o0il market resulting in
temporarily stable or Tlower prices or for the case of excess demand
resulting 1in rapid price escalation. Taking West Hackberry into
account, the net delay to implementation of Phase III would be 14
months, from December 1987 to February 1989.

For the case of the 60:10 alternative with Bryan Mound permit modifi-
cation, three cavern groups of 60 MMB each would result at Bryan Mound
(Fig. 2-2) as discussed earlier. Group I will be completed in 37
months; with an increase in leach rate at the start of Group II, Groups
IT and III each would require an additional 27.5 months for leaching and
leach/fil11, followed by 5 months for final fill of Group II, for a total
Phase II and Phase III development time of 97 months. By reducing the
number of West Hackberry Phase III expansion caverns from three to one,
West Hackberry would be completed 7 months sooner for the 60:10
alternative than for the 40:30 alternative. Overall, however, for the
60:10 alternative, implementation of Phase III expansion would be
delayed by 6 months relative to the 40:30 alternative because of the
time extension to complete a larger Bryan Mound facility.

If the Bryan Mound discharge rate is unchanged, Groups II and II of the
60:10 alternative would take 32 percent 1longer to leach (37 months
versus 28 months each) and would result in a 21-month delay relative to
the 40:30 alternative overall in implementing Phase III expansion.

In conclusion, with or without Bryan Mound permit modification, the
40:30 alternative would result in more timely implementation of Phase
III expansion than the 60:10 alternative and is, therefore, preferred.
For the 40:30 alternative,. integration of Phase III leaching with Phase
II occurs only with an increase in the leach rate from 680,000 bbl/d to
980,000 bb1/d.

The preferred schedule for leaching Group II of Phase II and Phase III
(Fig. 2-2) is based on the recently permitted increased maximum disposal
rate at Bryan Mound of 680,000 bbl/d to 1.1 MMB/d. Concurrently, with
the increased brine disposal rate permitted by EPA, DOE has applied to
the Texas Department of Water Resources (TDWR) for an amendment to its
current permit to appropriate state water from the Brazos River. Based
on application No. 3987A, DOE is seeking an amendment to Permit No.
3681, pursuant to Sect. 11.122, Texas Water Code, and TWDB Rules
156.04.10.001-.002 to increase the total amount of state water
authorized for 1leaching and displacement from 204,400 to 367,000
acre-feet. The schedule assumes operations at West Hackberry within
existing permits.

In support of the applications for amended Bryan Mound permits, an
evaluation of data of existing leaching and brine disposal operations
was prepared by the National Oceanic and Atmospheric Administration
(NOAA, 1981) and submitted to EPA pursuant to 40 CFR Part 125.122
(Federal Register, October 3, 1980) under Ocean Discharge Criteria,
Section 403 (C) of the Clean Water Act. The existing permit is based on
judgments of a priori assumptions, one of which was that impacts to the
biota would be significant within the zone where salinity would be
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increased above ambient by 3 parts per thousand (ppt) or more. Prelimi-
nary analysis of intensive monitoring data indicates no detectable
impacts to date, even within salinity zones of 3 ppt or more above
ambient surrounding the diffuser area (see Sect. 4.2.5.2). If the
amendment to the permit were granted, the brine plume would increase
incrementally from an estimated 1,250 to 1,800 acres. The quality of
the discharged brine will not change. Diffuser port exit velocities
would remain within permit levels, discharge water quality criteria
would not be exceeded, and biological impacts, if any, are expected to
be within existing permit requirements. Therefore, increasing the
average leach rate to 980,000 bb1/d at Bryan Mound should have no signi-
ficant adverse impacts to the marine environment. Design modifications
to the brine diffuser, other than opening all 56 diffuser ports, are not
necessary. The increased raw water requirements are within the existing
capacity of the raw water intake structure on the Brazos River, and no
significant impacts on aquatic biota should result.

At Bryan Mound, an additional oil/brine separator of 300,000-bbl/d
capacity would be constructed. An oil-in-brine model study (Appendix
C.2) indicates that air quality degradation could exceed the standard
for a major source, >100 tons per year (tpy), only during the leach/fi1l
period of construction. Estimated hydrocarbon emission rates of 121 tpy
could be expected at Bryan Mound during leach/fill. Worst-case esti-
mated hydrocarbon emissions at West Hackberry and Big Hill could be 127
and 163 tpy, respectively.

The risk of brine spill occurrence would be slightly lower with an
increase in flow rate to 980,000 bb1/d average, since risk estimates are
based .on pipeline size and duration of operation (increased flow =
decreased duration). The amount of brine spilled could increase
slightly.

Phase III expansion of Bryan Mound and West Hackberry would not change
the sites' Phase II o0il fill rates (180,000 and 175,000 bbl/d,
respectively) or Phase II o0il drawdown capability (1,054,000 bb1/d and
1.4 MMB/d, respectively). However, the duration of these operations
would increase in relation to the additional storage volume created at
each site, and consequently, 0il spill risk would increase slightly.

The description of the Phase II expansion of Bryan Mound in the Seaway
Group FEIS envisioned a 100-MMB expansion of the 63-MMB Phase I site.
The current conceptual layout of the expanded Phase III site, with a
total capacity of 220 MMB (60 MMB, Phase I; 120 MMB, Phase II; 40 MMB,
Phase III), is shown in Fig. 2-3. This drawing includes six candidate
expansion caverns (Nos. 113 to 118), located across the southern portion
of the site, inside the present boundary. Caverns 113 through 116 would
be developed for this 40-MMB expansion. Selection of cavern locations
was based on geotechnical and environmental considerations, physical
features, and proximity to existing SPR wells and equipment. 0Ongoing
design evaluations could alter the exact locations of the well pads
within the site.
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The description of the Phase II expansion of West Hackberry in the
Texoma Group FEIS envisioned a 150-MMB expansion of the 60-MMB Phase I
site. The candidate cavern locations of the expanded Phase III site,
with a total capacity of 241 MMB (51 MMB, Phase I; 160 MMB, Phase II; 30
MMB, Phase III), are shown in Fig. 2-4. This drawing includes 5
candidate expansion cavern locations. As with the Bryan Mound site,
cavern locations were determined through geotechnical and environmental
considerations, physical features, and proximity to existing SPR wells
and equipment. Detailed design studies could require modifications to
the conceptual layout.

Additional 1land would be required at West Hackberry. Several
alternative configurations are under consideration. Additional 1land
requirements range from 4 to 34 acres, depending on the configuration
selected.

2.2.1.2 New Site at Big Hill (140 MMB)

The preceding section presented the considerations involved 1in the
conclusion that the practicable limit for expanding existing SPR sites,
consistent with the timing objectives of Phase III, is 70 MMB. To
accomplish the Phase III goals of increasing oil storage capacity by 212
MMB and increasing SPR drawdown capability by about 1 MMB/d requires, in
addition to the 70-MMB expansion, the development of a new site with
140-MMB capacity.

Construction and operation of a 100-MMB site at Big Hill was evaluated
in the Texoma Group FEIS as an alternative to the current Phase II
expansion of West Hackberry. A subsequent conceptual design has
expanded the site's proposed capacity to 140 MMB, while requiring
slightly less surface area by altering parameters of cavern dimensions
and configuration. These are shown in Table 2-2, which also compares
other aspects of increased raw water and brine flow rates of the current
proposed design to the design evaluated in the Texoma Group FEIS.

Also shown in Table 2-2 is a potential reduction in the size of the
brine pond (from 120,000 bbl to possibly only 50,000 bbl) in the con-
ceptual design compared with the Texoma Group FEIS. A final sizing of
the brine pond would be determined during detailed design. If the brine
pond capacity were 50,000 bbl and if 1leaching were increased from
687,000 bb1/d to 1.4 MMB/d, the brine residence time in the pond would
be reduced by 80 percent from 4.3 to 0.86 h. An underground brine
disposal well system, which would require additional settling time for
suspended particulates in the pond, is not being used. Consequently,
the reduction of brine residence time in the pond would not affect
hydrocarbon emissions because evaporation of hydrocarbons dissolved in
the brine occurs rapidly in the oil/brine separators.

The current proposed site layout is shown in Fig. 2-5. The precise
location of the layout on the dome will be determined by ongoing geo-
technical investigations and real estate factors. Recent investigations
indicate a possible overhang in the southern extremity of the dome.
More detailed investigations may validate the requirement for a more
central location. This decision would cause no significant variation in
environmental aspects of site construction and operation.
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Table 2-2.

Big Hill storage site characteristics

Item Texoma Group FEIS Conceptual design
Cavern

Capacity 100 MMB 140 MMB

Number 8 @ 10 MMB 14 @ 10 MMB

4 @ 5 MMB

Height 1,000 ft 2,000 ft

Spacing 800 ft on center 750 ft on center

Land area 230 acres, ~250 acres,

Roads on site

Injection pumps
011
Raw water
Raw water system
Pipeline to ICW

Permanent easement

Pumps at intake

Water intake velocity

Fish protection
system

Raw water treatment

Raw water pond and
tank
Operations data

Rate during
leaching

Rate during
drawdown

10 acres for
facilities

1.5 miles

4 @ 700 HpP?
10 @ 1,150 HP

36-in. diameter
31 acres

4 @ 700 HP

0.5 ft/s

Not described

Not described

120,000-bb1 pond
3,000-bb1 tank

687,000 bbl/d

700,000 bb1/d

18 acres for
facilities

2.7 miles

6 @ 1,750 HP
12 @ 1,750 HP

46-1in. diameter
31 acres

8 @ 1,500 HpP
2 @ 200 HP

0.5 ft/s

Fine mesh traveling
screen

Chlorine injection

26,000-bb1 pond
for fire protection

1.4 MMB/d

935,000 bb1/d




Table 2-2. (continued)

Item

Texoma Group FEIS

Conceptual design

Duration of
leaching

Total volume
for leaching

Brine disposal system
Pipeline

Lined brine pond

Pumps
Permanent easement

0i1 brine separator

Operations data

Rate during
leaching

Rate during
refill
011 distribution

Pipeline

Tankage
Surge

Blanket oil
Slop o0il

Permanent easement

Operation data

Rate during
drawdown

Rate during
fill/refill

38 months

782 MMB

36-in. diameter

120,000 bb1

6 @ 500 HP
55 acres

15 mg/L (max)
10 mg/L (av)

672,000 bb1/d

117,000 bb1/d

27 miles,

42-in. diameter

20,000 bb1
3,000 bbl
None

144 acres

667,000 bb1/d

117,000 bb1/d

2-13

39 months

1,200 MMB

42-in. diameter

50,000 - 120,000
bb1

8 @ 1,500 HP
55 acres

15 mg/L (max)
10 mg/L (av)

1.4 MMB/d

280,000 bb1/d

23 miles,
36-in. diameter

None
10,000 bb1

1 @ 3,000 gal
1@ 6,000 gal

142 acres

935,000 bb1/d

140,000 to 280,000
bb1/d




Table 2-2. (continued)

Item

Texoma Group FEIS

Conceptual design

Roads offsite
Fee

Easement

Not described

Not described

2 miles

5.7 miles

1HP = Horsepower.
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2.2.2 Preferred Systems

This section describes the preferred oil distribution and brine disposal
systems for Phase III development at Big Hill. Alternative Big Hill oil
distribution and brine disposal systems are described in Sect. 2.3.3.

2.2.2.1 Crude 0il Distribution: Big Hill to Sun Terminal

The preferred and alternative oil pipeline routes are shown in Fig. 2-6.
The preferred route is the shortest, from Big Hill to the Sun Terminal
at Nederland, Texas, 23 miles to the northeast. This route differs only
slightly from the route in the Texoma FEIS (Sect. 3.3.4.5) and involves
fewer water crossings and wetlands. This route 1is included in the
environmental evaluation in subsequent sections.

As discussed in Sect. 2.2.1.1, Phase III expansion of Bryan Mound and
West Hackberry would not affect SPR o0il fill or drawdown rate
capabilities. Phase III development of a new site at Big Hill, however,
is designed to increase SPR o0il fill rate by up to 280,000 bbl/d and
drawdown rate capability by 935,000 bbl/d. If the three Texoma Group
sites distribute 0il to Sun Terminal simultaneously at design drawdown
rates, the throughput requirements would be 2,335,000 bbl/d (1.3 MMB/d
from West Hackberry, 100,000 bb1/d from Sulphur Mines, and 935,000 bb1/d
from Big Hil11). After Sulphur Mines is drawn down, flow rates from West
Hackberry would increase to 1.4 MMB/d. The terminal 1is designed to
distribute 420,000 bbl/d through the Texoma pipeline, 413,000 bbl/d
through local deliveries, and 412,000 bbl/d via pipelines now under
construction, making a total of 1,245,000 bb1/d. Current ship and barge
loading capacity ranges between 763,000 and 1,165,000 bb1/d, assuming a
60 percent berth utilization. Some of this capacity is generally used
for transporting refined petroleum products and may be unavailable for
SPR needs. The Sun Terminal now has permits for constructing one new
berth, which would have a capacity of 201,000 bb1/d. Assuming that full
use of the pipeline capacity can be made during a foreign oil supply
disruption, the requirement for dock throughput (1.1 MMB/d) would be
within the range of capacity at Sun Terminal.

2.2.2.2 Big Hill Raw Water and Brine Disposal

The proposed raw water intake structure would be located on an abandoned
barge slip at mile 305 of the ICW. The structure would consist of a
concrete box containing bar racks, traveling screens, fish protection
devices, raw water pumps, and screen wash pumps. The design would
ensure a maximum velocity at the traveling screens of 0.5 ft/s. A
46-in. pipeline would connect the intake structure with the site about
5.3 miles to the north. Electric power for pumps and motors would be
supplied through cables buried in the pipeline right-of-way (ROW).
Detailed discussions of raw water intake structures and their ecological
impacts are presented in the Texoma and Seaway Group FEISs.
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The proposed 42-in. brine disposal pipeline would run southeasterly 12.7
miles to a diffuser located 3.5 miles offshore near the 30-ft depth
contour (Fig. 2-6). On shore, the 9.2-mile-long pipeline would be
coated with concrete to achieve a negative buoyancy. Throughout its
length, the pipeline would be buried with a minimum of 3 ft of cover.
The brine and raw water pipelines would use one ROW between the site and
ICW. The proposed brine diffuser site would be located near latitude
29° 34' North and longitude 94° 09' West (see Fig. 2-6).

The diffuser header would be buried, with the top of the header about 6
ft below the Gulf floor. The diffuser header would consist of 74
3-in.-diameter diffuser ports, located 60 ft apart at centers (Fig.
2-7). Total diffuser length would be 4,380 ft. To prevent entanglement
of fishing nets, 3-in.-diameter rubber discharge hoses would extend from
the diffuser port to a point 5 ft above the Gulf floor. A diffuser
guard would be installed on each diffuser port before backfilling
(Fig. 2-7). Brine effluent velocity would be 25 ft/s, with a discharge
rate of 91 ft3/s. To maximize dispersion, the diffuser would lie per-
pendicular to the coast to take advantage of the predominant longshore
currents.

2.3 OTHER ALTERNATIVES

In planning for Phase III, the complete range of alternatives considered
for earlier program actions was reviewed. Some storage media, such as
moored tankers and aboveground tanks, were rejected for reasons such as
excessive costs, unacceptable environmental impacts, and excessive time
for development. These issues are documented in earlier program reports
and FEISs (DOE, 1981). Other alternatives considered in Phase III
planning, described in this section, include alternative storage sites,
alternative systems to the preferred storage configuration, and the "no
action" alternative (i.e., limiting the SPR to 538-MMB capacity at the
completion of Phase II).

2.3.1 Alternative 0il Storage Sites and Configurations

2.3.1.1 Big Hill (140 MMB), Bryan Mound (60 MMB), West Hackberry
(10 MMB)

The economic advantages of Phase III expansion of Bryan Mound and West
Hackberry and the efficiencies of integrated Phase II/Phase III cavern
development were discussed in Sect. 2.2.1.1.

As an alternative to the 40:30 allocation between Bryan Mound and West
Hackberry of the preferred approach (Sect. 2.2.1.1), the 70-MMB Phase
IIT expansion could be achieved by allocating 60 MMB to Bryan Mound and
10 MMB to West Hackberry. This configuration would result in the
minimum land acquisition for Phase III, less than 4 acres at West
Hackberry. Development of 60 MMB at Bryan Mound in Phase III could be
integrated with the second group of Phase II caverns by reducing the
average leaching rate for each and, consequently, dincreasing the
duration of leaching for each cavern proportionately. However, this
would result in no net time saving or other advantage relative to
development as a separate group following the completion of Phase II.
Both of these approaches would extend the duration for development of
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the 70-MMB expansion at the existing SPR sites and increase costs.
Development of this alternative would require an additional 6 months
(see Fig. 2-2) and increase costs, approximately $30 million over the
preferred configuration.

2.3.1.2 Expansion of Other SPR Sites

In the evaluation of expanding existing SPR sites, Bayou Choctaw,
Sulphur Mines, and Weeks Island were considered, as well as Bryan Mound
and West Hackberry. None of these sites is a reasonable alternative to
Bryan Mound or West Hackberry for expansion.

Sulphur Mines (DOE, 1978a) is a small, irregularly circular salt dome
with an irregular top and very steep sides. It was selected for SPR
Phase I because of the availability of 22 MMB of existing storage space
and the relative ease of tying into the West Hackberry o0il distribution
line. The salt available for expansion is very limited; 103 acres of
salt are located within the -2,000-ft contour, and 0.259 cubic mile of
salt is located above the -10,500-ft contour. The site also poses high
risk in drilling new caverns because of extensive historical sulfur
mining in the dome's caprock. Finally, the capacity to dispose of brine
by underground injection is limited. The existing brine disposal system
consists of four injection wells, which were designed for a nominal
capacity of 1,000 gal/min (34,000 bbl/d) each. There has not been
sufficient o0il fill experience at the site to evaluate performance of
the injection wells there, but a brine injection experience superior to
that at Bayou Choctaw or West Hackberry would not be expected (see
Appendix H). Problems encountered include excessive anhydrite buildup,
formation plugging near the well bore, sand inflow, daily acidizing
treatments, and resultant downtime. These all result in program delay
and increased cost.

There is sufficient salt at Bayou Choctaw to expand the site by 50 MMB
beyond Phase II. Originally, a brine disposal system of up to 28 wells
designed to inject 960,000 bbl/d was anticipated at Bayou Choctaw (FEA,
1976). However, disposal operating experience during initial Phase I
development was so adverse that only 12 wells were built. These 12
wells are projected to sustain a combined rate of 115,000 bbl/d.
Increasing the brine disposal rate to accommodate new cavern development
in .accordance with Phase III schedules would not be reasonable (see
Appendix H).

Weeks Island has sufficient salt for expansion by more than 100 MMB.
However, this site also presents major brine disposal problems in spite
of its location on the edge of Vermilion Bay. Because of the number of
environmentally sensitive areas involved and the distance off shore to
the minimum acceptable depth for a Gulf of Mexico brine diffuser, a very
large pipeline (greater than 42-in.-diameter) of more than 50 miles
would be required, 48 miles of which would be off shore (DOE, 1978c).
Crossing major producing oil fields, which could not be avoided, would
cause additional major construction problems. Because of the remoteness
of the diffuser from the site and from available onshore support bases
for offshore services, operation and maintenance of the diffuser would
be difficult.
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2.3.1.3 Other Gulf Coast Salt Dome Storage Sites

As discussed in Sects. 2.2.1.1, 2.3.1.1, and 2.3.1.2, expansion of
existing SPR sites beyond Phase II, in a manner consistent with Phase
III objectives and criteria, is limited to a combined volume of 70 MMB
at Bryan Mound and West Hackberry. To acquire 210 MMB in Phase III,
development of 140 MMB of storage at a new site or sites would be
required. Consideration of alternative new sites along the Gulf Coast
was limited to salt domes previously considered in the Capline, Texoma,
and Seaway FEISs. Development of more than one new site has been dis-
counted for Phase III development since there would be additional
impacts to land use, natural and scenic resources, air quality, species
and habitats, and socioeconomics. There are individual salt domes with
the desired potential capacity available for storage.

Candidate storage sites evaluated in the Capline Group FEIS included
Napoleonville salt dome in Assumption Parish, Louisiana; Chacahoula dome
in Lafourche Parish, Louisiana, and Iberia dome in Iberia Parish,
Louisiana. The 1locations of these domes are shown in Fig. 2-8. The
Iberia dome is small, with a projected capacity of only 50 MMB.
Development would require underground injection of brine and the con-
struction of a 39-mile oil pipeline crossing the Atchafalaya Basin to
connect with the Weeks Island-St. James pipeline near Napoleonville.
The Chacahoula dome, although large enough to accommodate up to 200 MMB
of storage, was considered to be environmentally undesirable because of
the impact on wetlands at the storage site and the associated o0il and
brine disposal pipelines. In addition, the cost of the brine pipeline
would be high because of the distance off shore (23 miles), at
Point-au-Fer, required to reach a suitable diffuser site. The
Napoleonville dome could accommodate 150 MMB of storage and was the
proposed development for expansion of the Capline Group. (This site is
now considered impracticable because of the unavoidable impact on
wetlands and the need to inject brine or to construct an extensive
pipeline to the Gulf of Mexico.) None of the candidate sites in the
Capline Group will be considered further.

Candidate storage sites evaluated in the Texoma Group FEIS included
Black Bayou salt dome in Cameron Parish, Louisiana; Vinton dome in
Calcasieu Parish, Louisiana; and Big Hill dome in Jefferson County,
Texas. The locations of these domes are shown in Fig. 2-8. One site,
or a combination of these new sites, was proposed as an alternative to
the SPR Phase II expansion of the West Hackberry site. The Black Bayou
dome could accommodate 150 MMB of storage, a more than sufficient
capacity, in combination with feasible expansions of the Phase II Bryan
Mound and West Hackberry sites. This site lies entirely in a wetland
area, however, and is considered to be environmentally undesirable. The

Vinton dome would accommodate only 50 MMB and would be considered only
" in order to decrease the required capacity at another site. Cost con-
siderations and the necessity to dispose of brine by underground injec-
tion preclude the development of the Vinton site, if the Phase III
storage goal can be reached by using other candidate sites. The Big
Hi1ll dome could accommodate the needed storage. As described in the
Texoma Group FEIS, Big Hill was assessed as a 100-MMB site. After
publication of the Texoma Group FEIS, a conceptual design study was
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conducted for a 140-MMB storage facility, which changed cavern
dimensions and configuration, as is seen in Table 2-2. Big Hill salt
dome has the major advantages of having a minimal effect on wetlands and
ease of brine disposal to the Gulf, and as previously discussed in this
section, it represents the major element of the preferred alternative .
for Phase III development. It is the only new site within the Texoma
Group that will be considered further in subsequent sections.

Candidate storage sites evaluated in the Seaway Group FEIS included Nash
salt dome in Fort Bend County, Texas; and Allen, Damon Mound, and West
Columbia domes in Brazoria County, Texas. The locations of these domes
are shown in Fig. 2-8. These sites were proposed as alternatives to the
Bryan Mound site expansion that is part of SPR Phase II. Each of the
sites was assessed at 100 MMB of storage, and the development of each
was considered to be feasible without unacceptable adverse impacts on
wetlands. However, the three inland domes, Nash, Damon Mound, and West
Columbia, are no longer considered practicable because of their reliance
on underground injection for brine disposal (see Appendix H).

Allen dome is within 7 miles of the coastline, making offshore brine
disposal feasible. The site is not considered a reasonable alternative
to Big Hi1l for Phase III objectives, primarily because of the crude oil
-distribution capabilities of the Seaway Terminal. Drawdown rates,
combined with those at Bryan Mound, would overload the throughput
capacity of the terminal and would require additional development of
port and terminal facilities.

A 1976 feasibility study (Crutcher, Rolf, Cummings, Inc., 1976) indi-
cated the suitability of developing 35 MMB of storage at Allen dome.
Development of the site at 100 MMB, or a greater amount, would require a
substantial subsurface testing program to augment limited existing data
for confirming the salt dome boundary. A thorough testing program would
take several years. Part of the dome lies under the San Bernard River
and would be unavailable for development. The remainder lies within the
floodplain and would not be developed unless there was no practicable
alternative.

2.3.1.4 Offshore Domes

Three salt domes off shore from the present SPR locations in Louisiana
and Texas have been identified as candidate SPR storage sites. The
locations of these domes are shown in Fig. 2-9, and their basic
characteristics are provided in Table 2-3.
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Table 2-3. Characteristics of proposed offshore dome SPR sites

Proposed Water Depth from Distance

Dome capacity depth . sea floor to salt offshore

(MMB) (ft) (ft) (miles)
Galveston Block A-86 200 115 600 i 40
Galveston Block A-64 200 122 455 45
East Cameron Block 192 200 85 1000 60

Up to 24 storage caverns, each having a nominal capacity of 10 MMB,
could be developed in each dome. Cavern leaching would be accomplished
by using seawater, and brine would be discharged at selected locations
in the vicinity of each dome. Surface facilities to accomplish
leaching, leach/fill, drawdown, and refill would include offshore plat-
forms for pumping and control equipment, crew living quarters, and ship

mooring and anchorage facilities. Fairways 1leading to designated
shipping lanes would be identified. Onshore support bases near
Freeport, Port Arthur, and Cameron could service the offshore
operations. :

This concept offers certain environmental, logistic, and strategic
advantages over onshore concepts. However, the offshore option poses a
series of technical difficulties and a sequence of management complexi-
ties significantly different from those encountered to date. More time
is required for geotechnical investigations, technical assessments, and
economic analyses to better establish feasibility. Confirmation of the
salt dome boundary is significantly more involved than on shore, as is
establishing the feasibility of a major self-contained power generation
system. The power requirement for conventional offshore producing
platforms does not approach that of the necessary system of pumps for
leaching. Consequently, it is conservatively estimated that selection
of offshore domes would result in a 2-year delay in implementing Phase
III. Although offshore domes are still considered to be a viable
alternative for the future and investigations and analyses will
continue, they will not be evaluated further in this document.

2.3.1.5 Inland Domes

The large group of salt domes in northern Louisiana, Mississippi, and
Alabama has been extensively evaluated for SPR development potential
(Dames and Moore, 1979; Science Applications, Inc., 1979). Seven domes
were selected for further study from the 42 candidates examined. These
domes are Gilbert in Franklin Parish, Louisiana; Bruinsburg in Claiborne
County, Mississippi; Leedo in Jefferson County, Mississippi; Byrd,
Cypress Creek, and Richton in Perry County, Mississippi; and McIntosh in
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Washington County, Alabama. Byrd and McIntosh domes are considered
capable of accommodating about one-half of the SPR Phase III require-
ment, while each of the other five domes 1is capable of storing the
entire Phase III amount.

0f the various crude oil handling concepts for the Gilbert, Bruinsburg,
and Leedo sites, the alternative considered most practicable was to
connect the sites by pipeline to deepdraft port facilities at Baton
Rouge, Louisiana. Raw water required for leaching and drawdown could be
obtained from the Mississippi River and would represent a negligible
fraction of total flow, even during minimum flow periods. Port facili-
ties for the remaining domes could be constructed at Mobile, Alabama, or
Pascagoula, Mississippi. Raw water sources include the Leaf River in
Mississippi and the Tombigbee River in Alabama.

Use of these inland domes presents several serious problems resulting
from the impracticality of the available method of brine disposal and
the paucity of adequate geologic information required to select and
develop viable candidate inland domes.

The only available method of brine disposal is underground injection.
Disposal to the Gulf is not practicable because pipelines of up to 120
miles would be required. The impracticality of underground injection at
the scale of leaching operations is documented in Appendix H. First,
before site selections could be made, a geotechnical program of several
test wells would be necessary to confirm the nature, extent, and thick-
ness of reservoir sands and the existence of aquicludes to prevent
contamination of freshwater supplies. The lack of existing geotechnical
data stems from the relatively small amount of o0il and gas exploration
around inland domes. Compared with Gulf Coast salt domes, where the
likelihood of o0il and gas traps 1is much greater because of larger
structural disturbances, such as folding and faulting, the extent of
exploration is significantly less. Second, additional delays in the SPR
program would result from development of an underground injection
system. To accommodate the brine disposal parameters proposed for Big
Hi11, 1.4 MMB/d for almost 4 years, an injection well field of 112 wells
located on 980 acres of 1land would be required (see Appendix H).
Considering the substantial number of wells, the probability of 1land
accessibility problems, and shortages of drilling rigs and crews, a
lengthy construction period would probably be required.

Disregarding inordinate costs and delays in developing the required
brine injection systems, the decisive difficulty with inland domes is
that there is no assurance that the subsurface disposal zones would
accept brine at the required rate and volume for the required period.
Therefore, use of inland domes constitutes an unacceptable risk to SPR
objectives and will not receive further consideration in this document.

2.3.1.6 Mines

An alternative concept for a portion of the SPR Phase III requirement is
storage of crude oil in existing mines. Three mines that were being
considered are Central Rock 1limestone mine in Kentucky, Ironton
limestone mine in Ohio, and Kleer salt mine in Texas. Their charac-
teristics are summarized in Table 2-4.
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Table 2-4. Characteristics of proposed inland mine SPR sites

Available Type of 0i1 pipeline Length of offsite
Mine capacity mine terminal 0il pipeline
(MMB) (miles)
Central Rock 14 Limestone Tates Creek 13.5
(active) Terminal
Ironton 21 Limestone  Catlettsburg 13.1
(abandoned) Terminal
Kleer 30 Salt Winnsboro 42
(active) Terminal

The primary advantage of conventional dry mines stems from the use of
submersible pumps which pump o0il out as opposed to the fluid displace-
ment system of leached caverns. Consequently, no raw water is required,
and no brine is produced. Because water is not introduced to remove the
oil, there is no cavern growth; thus, conventional dry mines are not
constrained to a given number of fill/drawdown cycles. The space above
the 011 within the mine would be occupied by an inert gas.

Kleer Mine is in a region of domestic oil production, where local pipe-
lines would not be available for distribution. 0il1 would have to be
distributed via a 38-mile pipeline to the Texoma pipeline at Winnsboro,
Texas, which would be carrying SPR crude oil from Sun Terminal during
drawdown. For only 30-MMB capacity, a pipeline of this length and the
necessary additional storage tankage are not practical.

Ironton and Central Rock Mines could supply one, possibly two,
refineries belonging to one 0il company. Both Ironton and Central Rock
Mines would require a 13-mile pipeline constructed through solid rock
terrain. Neither 1is practical for 21 and 14 MMB, respectively.
Further, both mines would require additional tankage, and Ironton Mine
would require a water treatment plant for mine seepage water before
discharge into the Ohio River. The relatively small capacity of these
mines, their remoteness (which requires long pipelines relative to their
capacity), their capability to supply principally one refinery, the
anticipated higher costs associated with pipeline construction in solid
rock, and the need for a water treatment plant at Ironton Mine preclude
further consideration for SPR Phase III storage.
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2.3.1.7 Turnkey

During 1978 DOE developed a plan for acquiring additional SPR storage
capacity for Phase III by requesting offers from private industry for
the turnkey development of new sites because this approach would result
in the earliest possible availability of storage capacity. The turnkey
approach would have minimized direct DOE involvement and required the
offerors to direct all aspects of the development of the sites proposed
by them, 1including environmental compliance, site design and construc-
tion, and initial fill. Noncompetitive negotiations were initiated with
owners and operators of three sites with existing storage capacity, and
a competitive procurement action for additional site development was
begun in November 1978.

Subsequently, changes in the world crude market made the oil fill
schedule and other assumptions of this turnkey effort less certain. To
maintain flexibility in the development of the remaining necessary SPR
facilities, DOE concluded that it was inappropriate to continue these
procurement actions. The solicitation was cancelled in August 1979, and
the noncompetitive negotiations were discontinued.

Schedule constraints and the need for flexibility preclude the use of a
similar turnkey procurement for the selection and development of new
storage sites. This does not foreclose the development of sites
selected for Phase III by the government through the use of a more
limited turnkey approach.

2.3.2 No-Action Alternative

The no-action alternative would result in limiting SPR storage capacity
to the 538 MMB available at the five current Phase I and II sites and
associated tanks and pipelines. This would be contrary to the
Congressional mandate to expand the SPR capacity to 750 MMB as an
intermediate step toward the goal of a one-billion-barrel reserve
(Sect. 1.1).

Failure to provide the mandated SPR capacity would directly impact the
national capability to deal effectively with international oil supply
issues. An embargo or other supply interruption dramatically reducing
the availability of imported crude oil would have an increased impact on
the petroleum industry, the economy, and national security. A large
reserve is also a good deterrent against threats of an oil embargo. The
urgent need for the reserve and its overall importance to the nation is
discussed in Sect. 1.2.

Environmentally, the no-action alternative would 1imit SPR construction
and operation impacts to those described in the FEISs listed in Sect.
1.3. The West Hackberry and Bryan Mound sites would remain as discussed
in the Texoma and Seaway Group FEISs respectively. Under this scenario
the Big Hi11 site would remain with private owners. It could continue
to be used as agricultural pastureland, be further developed as a liquid
petroleum gas (LPG) storage site by the private sector, or subdivided
and developed for some purpose such as real estate speculation. A brief
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summary of the resource commitments which would not be made under the
no-action alternative is presented in Table 8-1 (see Sect. 8.0). The
environmental impacts of an inadequate o0il reserve cannot be accurately
determined because of the large number of variables involved.

2.3.3 Alternative Systems for Preferred Alternative

This section addresses alternatives to the preferred crude oil distri-
bution and brine disposal systems for Big Hill that were described in
Sect. 2.2.2. Existing Phase II systems at Bryan Mound and West
Hackberry for o0il distribution and brine disposal are unaffected by
Phase III development; however, alternative brine disposal rates and
Phase III configurations are addressed in this section.

2.3.3.1 Alternative Crude 0il1 Distribution

In addition to the preferred alternative of an oil pipeline from Big
Hi11 to Sun Terminal, two alternative o0il distribution pipelines from
Big Hill to the Galveston Bay area, shown in Fig. 2-6, have been
evaluated. These pipelines would connect the Big Hill site with either
the 0i1 Tanking of Texas, Inc., Terminal (OTTI) located on the Houston
Ship Channel (60 miles) or the planned Pelican Island Terminal (54
miles) described in the U.S. Army Corps of Engineers FEIS for port
expansion at Galveston Island (USACE, 1979). Either pipeline could be
constructed in addition to, or in lieu of, the pipeline to Sun Terminal.
These two routes have been selected from a large number of possible
options based on numerous criteria, including total length, related land
use patterns, ecologically sensitive areas (wetlands, oyster reefs,
etc.), locations of known historical and archaeological sites, major and
minor crossings (water, railroad, highway, etc.), utility of existing
ROWs, and construction techniques required.

A crude oil, distribution capacity of 620,000 bb1/d to local customers
and a 818,000-bb1/d dock capacity is now available at OTTI. Plans for
expansion of OTTI (not a part of SPR) include increasing local distri-
bution to 1,150,000 bb1/d and constructing two new 201,000-bb1/d loading
docks, for which permits have been obtained. This facility could easily
handle the Big Hill SPR crude o0il, reducing risk associated with
utilization of Sun Terminal at or near capacity levels.

The proposed Pelican Island facility is discussed in detail by the U.S.
Army Corps of Engineers (1979). 1If constructed, the terminal would have
a local distribution capacity in excess of 1.1 MMB/d and could handle
the Big Hill SPR o0il in the event of a major foreign supply inter-
ruption. This option is less desirable than the pipeline to OTTI
because of the tentative nature of the proposed Pelican Island
development.

For either the OTTI or Pelican Island alternative, the intent would be
to maximize flexibility between supplying local refineries and trans-
shipping to Caribbean and East Coast refineries.
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2.3.3.2 Alternative Raw Water and Brine Disposal Pipeline Routes

The raw water and brine disposal pipeline routes shown in Fig. 2-6 were
developed through an evaluation of environmental considerations, con-
structability, and the desire to use one ROW for both pipelines between
the Big Hill site and the Gulf Intracoastal Waterway (ICW). The
proposed raw water intake structure would be located at mile 305 of the
ICW on an abandoned barge slip. This would preclude the need to dredge
an inlet for siting the intake structure away from the ICW, as described
in the Texoma Group FEIS Sect. A.7.4.1.3. The proposed route to the ICW
also avoids crossing Spindletop Ditch and the associated freshwater
impoundments shown in Fig. 2-6. The major concern associated with this
route is the presence of high-quality wetlands and the McFaddin Wildlife
" Refuge south of the ICW. Wetlands of high quality are distributed
somewhat homogeneously between Sabine Lake and Galveston Bay (USFWS,
1977). Existing and proposed wildlife refuges are abundant in the
region (see Fig. 2-6).

Avoiding the McFaddin Wildlife Refuge and other management areas would
require routing the pipeline to the south. This could be accomplished
by numerous means. The raw water and brine 1line could remain as
proposed between Big Hill and the ICW. At the ICW the brine line could
parallel the ICW southwestward, and once beyond the refuge boundary, the
line would cross to the Gulf of Mexico. A second option would involve
the use of separate ROWs for the raw water and brine pipelines. The
brine 1ine would follow a separate route, across Spindletop Ditch and
the freshwater management areas (see Fig. 2-6) to a position beyond the
refuge boundary before crossing to the Gulf. A third possibility would
involve moving both the raw water and brine lines and raw water intake
structure to some point beyond the southern boundary of the refuge.
This would maintain the concept of using a single ROW for the two pipe-
lines. Major problems associated with all these options include
increased costs, increased pipeline length, increased types of habitats
affected, and increased amount of high-quality wetlands impacted.
Because of these concerns, these options were not considered
practicable.

2.3.3.3 Alternative Brine Disposal Site

The practical limit in distance off shore for alternative sites is 12.5
miles in 40 ft of water. There are no significant topographic
differences in the flat bottom throughout the corridor from 3.5 to 12.5
miles (Fig. 2-6). Physical dispersion of the brine plume should not
differ significantly throughout the corridor. Beyond 12.5 miles
potential concerns would include proximity to the Sabine and Heald
banks, which are choice benthic habitat harboring "hard bottom" fauna.

Sites further off shore become more marine than a near-shore site
because of less influence from river runoff; consequently, bjotic com-
munities should be 1less tolerant to fluctuations 1in environmental
parameters (Wolschlag, 1976). Benthic communities at the 40 ft contour
site would be expected to be richer and more diverse than at the 30 ft
contour site because of the greater stability of salinity and
temperature regimes offshore and because of the difference in bottom
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substrates. Bottom sediments near the 40-ft contour are patchy and
include sandy mud, muddy sand, shelly sand and outcrops of Beaumont
clay. Near shore, the sediments are a veneer of fine silt and clay
overlying stiff Beaumont clay.

It may be postulated that, within the corridor, biotic communities at
the preferred site (30-ft contour) are better suited to withstand the
effects of brine discharge than communities further offshore because
those at the 30-ft contour are adapted to an environment of greater
fluctuation in salinity and other environmental parameters.

An identical brine diffuser would be built at any selected disposal site
(Sect. 2.2.2.2); however, extension of the brine pipeline to 12.5 miles
off shore would require an increase in pipeline diameter from 42 to 48
in. to accommodate frictional head loss.

Brine disposal at Big Hill by underground injection is not a practical
alternative, as discussed in Appendix H.

2.3.3.4 Alternative Brine Disposal Rate

If no change in the Bryan Mound brine disposal rate of 680,000 bbl/d is
assumed, the leaching duration of Group II and Group III would increase
by 21 months. The four Phase III caverns would still be leached
simultaneously with the second group of caverns. This operation would
be held within existing brine disposal permit constraints by reducing
the average leaching rate for each cavern and, consequently, increasing
the duration of Jleaching each cavern. As inferred from previous
discussions, no significant differences in adverse environmental impacts
should result relative to integrated leaching, except for air quality.
Leach/fi1l at a brine disposal rate of 680,000 bbl/d could result in
nonmethane hydrocarbon emissions of 86 tpy.

2.4 SUMMARY OF IMPACTS ASSOCIATED WITH THE REASONABLE ALTERNATIVES

The goal of Phase III expansion of the SPR would be to increase program
storage capacity by 212 MMB. Various storage scenarios were examined to
determine feasibility, practicality, and timeliness. The preferred
alternative for achieving the 212-MMB increase in storage includes the
creation of one new 140-MMB storage facility at Big Hi1l, Texas, and the
expansion of the existing Bryan Mound and West Hackberry sites by a
total of 70 MMB. In planning the 70-MMB capacity, two scenarios were
developed. The proposed option would involve expanding Bryan Mound by
40 MMB 3and West Hackberry by 30 MMB. An alternative would involve
expanding Bryan Mound by 60 MMB and West Hackberry by 10 MMB.

The most significant environmental impacts would occur at the Big Hill
site and the associated offsite facilities. Impacts projected to occur
in the Big Hill project area, as well as at the existing SPR expansion
sites (detailed in Sects. 4.0 and 6.0), are summarized in Table 2-5.
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Table 2-5. Summary of potential impacts resulting from proposed and alternative actions

Development Option

Site or Route Affected

Potential Impacts to Resources

1. Development of new storage facility for 140 MMB
A. Onsite facilities

B. Offsite facilities
1. Raw water pipeline and intake
structure; onshore brine
disposal pipeline

2. Offshore brine disposal
pipeline and diffuser

3. Crude 0il distribution pipeline

Big Hill, Jefferson County, Texas

Big Hill site to ICW and
Big Hi1l site to Gulf of Mexico

Gulf of Mexico, both
routes and locations

Different routes and locations
--0ut to 3.5 miles

--0ut to 12.5 miles

All routes

Different routes
--Preferred route, Big Hill to
Sun Terminal

--Alternative route, Big Hill to
oTTI

--Alternative route, Big Hill to
Pelican Island
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--Removal of 250 acres of prime farmland soil from
potential production

--Alteration of natural drainage pattern; sediment
and other contaminants may enter nearby bodies
of water during construction

--Increase in particulate emissions during con-
struction and hydrocarbon emissions during
leach/fill operations

--Removal of prairfe grassland habitat

--Localized increases in noise and traffic

--Possible stress to community goods and services
with influx of workers

--9.2-mile ROW (total); 5.3-mile ROW from site to
ICW and 3.9-mile ROW from ICW to Gulf of Mexico

--Water quality perturbations (i.e., from dredging)
during construction

--Habitat destruction of wetlands; increased
activity and noise may disturb resident fauna

--Withdrawal of water from ICW for leaching and
displacement predicted to cause only slight
alteration in the ICW's flow velocity and
salinity. Only very minor entrainment and
impingement impacts anticipated

--Habitat destruction and water quality
perturbations during construction

--Water quality perturbations during leaching
and refill associated with the chemical proper=
ties of the brine. Area of impact estimated to
be 2,575 acres

--21 acres affected by construction operations
--0uring leaching and displacement, dimensions
of brine plume = 2,575 acres

--Up to 76 acres affected by construction operations
--During leaching and displacement, dimensions
of brine plume = 2,575 acres

--Impacts to both terrestrial and aquatic habitats

~-Water quality perturbations (turbidity) during
construction

--Localized increases in noise and traffic during
construction

--23-mile ROW
18 miles cropland pasture
2.5 miles wetland
0.5 mile open water
2 miles industrial/residential

--60-mile ROW
42 miles cropland pasture
3 miles wetland
12 mites open water
3 miles forested land

--54-mile ROW
27 miles cropland pasture
12 miles wetland
15 miles open water




Table 2-5 (continued)

Development Option

Site or Route Affected

Potential Impacts to Resources

B. Offsite facilities (continued)
4. Tanker facilities

I1. Expansion of storage facilities at
existing SPR sites
A. Storage of 30 MMB at West Hackberry
and 40 MMB at Bryan Mound

B. Storage of 10 MMB at West Hackberry

III. Modification of flow rates at
existing SPR site
A. Preferred flow rate, 980,000 bbl/d

B. Alternative flow rate, 680,000 bbl/d

A1l locations

Different locations
--Preferred facility, Sun Terminal

--Alternative facilities, OTTI or
Pelican Island

West Hackberry, Cameron Parish, Louisiana;
Bryan Mound, Brazoria County, Texas

Bryan Mound, Brazoria County, Texas

--Increase in hydrocarbon emissions
--0i1 spill risk

--Annual pollutant emission rate for
hydrocarbons = 2,426 tpy

--Probability of a major oil spill = 0.02 during
withdrawal and = 0.04 during refill

--Annual polluant emission rate for
hydrocarbons = 1,372 tpy

--Probability of a major oil spill = 0.02 during
withdrawal and = 0.04 during refill

--Purchase and development of up to 26.5 acres of
additional prime farmland at West Hackberry; 10
residences potentially affected. Expansion at
Bryan Mound would occur within existing facility
boundaries; up to 15 acres of wetlands possibly
affected

--Expansion at Bryan Mound would occur within
existing facility boundaries; significantly fewer
impacts envisioned to occur at West Hackberry with
10-MMB storage option; less tham 4 acres of land
acquisition; while additional impacts resuliting at
Bryan Mound from 60-MMB storage option considered
minor

--Extension of schedule by 6 months

--Estimated brine plume ~1,800 acres
~-Worst-case hydrocarbon emissions of ~121 tpy

--Estimated brine plume ~1,250 acres
--Worst-case hydrocarbon emissions of “86 tpy
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3.0 AFFECTED ENVIRONMENT

The purpose of this section is to supplement the detailed description of
the environment, as presented in the Texoma and Seaway Group Final
Environmental Impact Statements (FEISs), and to focus on the specific
areas that would be affected by the Phase III SPR expansion, as
presented in Sect. 2.0.

3.1 REGIONAL ENVIRONMENT (OVERVIEW)

The region that would be affected by the proposed action extends from
the Mississippi River to the Rio Grande and is commonly described as the
western part of the Gulf Coast Physiographic Province or northwest Gulf
of Mexico. Off shore, the outer limits of the region may be defined as
the shelf break or the ~650 ft (200 m) depth contour. Major physical
processes associated with the region are presented in Fig. 3-1.
Numerous researchers have described the northern Gulf Coast region as a
large, integrated, ecological complex (Hedgpeth, 1957). Major
ecological subsystems of the northwest Gulf are the Mississippi Delta
Ecosystem, the Chenier Plain Ecosystem, and the Strand Plain Ecosystem.

The area of proposed SPR Phase III construction is located within the
western portion of the Chenier Plain of southwest Louisiana and east
Texas, the eastern region of the Strand Plain of Texas, and the
transition zone between these two physiographic provinces (see Fig.
3-1). Gosselink et al. (1979) have described the Chenier Plain in
detail. The term '"chenier" refers to a continuous ridge of beach
material built up on marshy deposits which characterizes this region.
0ff shore of the Chenier Plain, the Continental Shelf is at its widest,
and on shore much of the land area is covered by intermediate and
brackish marshes, where primary productivity may exceed 2000 g/m? per
year (Chabreck and Linscombe, 1978). Freshwater marshes are common in
waterfowl management areas and in areas Jlocated north of the
Intracoastal Waterway (ICW). Major estuaries of the western Chenier
Plain are associated with the Calcasieu, Sabine, and East Bay drainage
basins. The East Bay-Galveston Bay system represents the transition
zone 1into the barrier-island-dominated Strand Plain estuaries. The
region near the Bryan Mound site is unique in that the Brazos River is
building the only active delta along the coast of Texas (Coastal
Environments, Inc., 1977). Southwest of Galveston, the Continental
Shelf narrows and steepens.

Sediments of the coastal plain are derived from deposits of the
Quaternary period, with only Beaumont clay (Pleistocene) and deposits of
Recent epoch exposed at the surface. Near-shore sediments are generally
mixed, with outcrops of Beaumont clay prominent. Because of abundant
sediment deposition in this region (in excess of 50,000 ft in places),
the earth's crust has down-warped, forming the Gulf Coast geosyncline.
The great weight of these sediments, along with uneven spatial
distribution of deposition, is believed by many investigators to have
initiated the 1lateral, then vertical, migration of Triassic and/or
Jurassic salt into the large domes that characterize the region today.
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Figure 3-1.

Some major process parameters of the northern Gulf of Mexico.
Source: Kwon 1969, Coastal Environments, Inc. (1977),




These salt domes are typically cylindrical in shape, 1 to 5 miles in
diameter, and are found at depths from less than a hundred feet to
several thousand feet below the earth's surface. When near the surface,
the domes produce a localized uplift, thereby giving rise to a circular
mound that may reach up to 170 ft in height and cover several acres.
These mounds are typically the highest points in the region.

Many of the domes have been mined for chemical feedstock brine or
petrochemical storage facilities. The Bryan Mound, West Hackberry, and
Big Hi11 domes examined in this supplement have all been solution-mined
by industry. Additional caverns are currently being Tleached for
petroleum storage at the Bryan Mound site, and preparations for leaching
are occurring at the West Hackberry site under Phase II of the SPR
program.

The hydrological regime of the northwest Gulf of Mexico is defined by
two major transitional features. These are the 1longshore westward
reduction in the volume of freshwater inflow and the onshore-offshore
transition from fresh and estuarine to marine environments. Hedgpeth
(1953) states that the average annual salinity increases from about
4 parts per thousand (ppt) at Eugene Island, Louisiana, to 23 ppt off
Galveston, Texas, to 34 ppt at Port Isabel, Texas. The timing and
magnitude of the Mississippi-Atchafalaya River discharge represents the
single dominant factor of this longshore trend and directly influences
the timing of spring increases 1in productivity through nutrient
contributions. Near-shore currents run generally westward, with summer
reversal becoming more prominent to the west. Sharp density
stratification is typical near-shore, especially during periods of high
river discharge.

In the coastal waters there is a seaward increase in mean salinity,
while wvariability in hydrologic parameters, 1like temperature and
salinity, decreases. Two major depth-related biological communities
have been historically described, each named for one of the dominant
penaeid shrimp species. The members of the near-shore white shrimp
community generally are more euryhaline (tolerant to wide salinity
variations) and more estuarine-dependent than members of the brown
shrimp community located further off shore (Chittenden and McEachran,
1976). Accumulating evidence indicates that, at 1least for penaeid
shrimp, hydrologic factors (temperature, nutrients, and salinity) in the
estuaries at critical periods during the year determine inshore and
offshore shrimp productivity. The outer edge of the brown shrimp
community generally coincides with the offshore 1limits of the Gulf Coast
Physiographic Province.

Climate and air quality of the region are dramatically influenced by the
waters of the Gulf of Mexico. The movement of maritime air from the
Gulf moderates extremes of summer heat and winter cold. Severe weather
is usually associated with heavy thunderstorms and tropical cyclones.
Periods of atmospheric stagnation are minimal because of the prevailing
Gulf Coast winds with an annual total hour inversion frequency of 25
percent (Hasler, 1961).
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Available air quality data for the northwest Gulf Coast indicate that
the National Ambient Air Quality Standards (NAAQS) for ozone, nonmethane
hydrocarbons (NMHC), and suspended particulates are exceeded at several
locations. Except for the ozone standard, which is now 0.12 parts per
million (ppm) for a 1l-h averaging time and lead which has been set at
1.5 pg/m3, all of the Federal air quality standards are the same as
those presented in the Texoma Group FEIS, Sect. C.3.1.3.3. In this
region, ozone concentrations generally range from 0.02 to 0.04 ppm. The
1-h ozone standard is most frequently exceeded in the greater Houston
area, with monitors at Houston Southeast/Seabrook recording 150
violations in 1979. NMHC 1levels average 0.1 to 1.0 ppm for all hours
and 0.2 to 1.2 ppm between 6 and 9 a.m. As with the ozone
concentrations, excessive quantities of NMHC occur most frequently in
the greater Houston area. In 1979 as many as 203 exceedances were
reported at a Harris County monitoring station (Texas Air Control Board,
personal communication, November 1980). Those regions showing high NMHC
and ozone concentrations are generally associated with the 1large
petrochemical industries and urban areas along the Gulf Coast, but
measurements by the Texas Air Control Board have shown that ozone and
NMHC 1levels may occasionally exceed the NAAQS in rural and offshore
areas as well (Seaway Group FEIS, Sect. B.2.3.3). No exceedances of the
sulfur dioxide, carbon monoxide, or nitrogen dioxide standards have been
reported [U.S. Army Corps of Engineers (USACE), 1979].

Regional centers of economic activity are Lake Charles, Beaumont, Port
Arthur, Brazosport, and Houston metropolitan complexes. The Houston
area ranks as the third-most active port in the country. The petroleum
industry involves exploration, production, refining, and transportation
of natural gas, oil, and other petrochemical products. Texas is one of
six states 1in the nation with substantial rice farming. As well as
rice, regional agriculture involves such items as sugarcane, cotton, and
cattle production. The commercial fishery consists primarily of white
and brown shrimp and menhaden. The shrimp fishery is the most valuable
fishery, and the menhaden is the largest fishery (by weight) in the
United States (NOAA, 1979).

3.2 SITE-SPECIFIC ENVIRONMENT

This section deals with the site-specific environments associated with
activities described in Sect. 2.0. Previous SPR environmental impact
statements that have been prepared for earlier SPR construction will be
referenced in support of this document to prevent unnecessary
repetition.

3.2.1 Big Hill Storage Facility (140 MMB)

Design for the proposed Big Hill complex, with its raw water intake and
brine disposal systems, is discussed in Sect. 2.0.

3.2.1.1 Land Features

Site Facilities

The Big Hill site, as proposed, would cover about 250 acres of land
located about 22 miles southwest of Port Arthur and 70 miles east of
Houston (Texoma Group FEIS, Sect. B.3.4.1.1). The Big Hi1l dome
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is a piercement structure which had previously been developed for
storage of liquid petroleum gas (LPG). Two caverns with capacities of
326,000 and 314,000 bb1 exist on the north rim of the dome. The caprock
over the dome is 1,200 to 1,300 ft thick and is composed of porous
sandstone overlying dolomitic 1limestone, gypsum, and anhydrite.
Potential mineral resources in the vicinity of the dome include o0il and
gas, salt, and brine production. The site rises to an elevation of 35
ft above sea level and is typical of agricultural land in the region.
No wetlands occur within the immediate vicinity of the site. However,
less than a mile south of the dome is the northern boundary of fresh to
intermediate marsh, which grades into brackish and saline marsh towards
the Gulf Coast (Texoma Group FEIS, Sect. 3.3.4.1). The extensive
wetlands south of the site are located in what Gosselink et al. (1979)
describe as the Sabine Basin. There are approximately 352,000 acres of
wetlands including open and impounded marshes in the Sabine Basin.

The Big Hill salt dome is overlain by the soil type, Hockley silty loam
(Crout et al., 1965). This soil type is considered to be a prime
farmland soil in its native state and is somewhat rare in Jefferson
County, occurring chiefly in higher reaches of the coastal prairie. Of
Jefferson County's 597,345 acres, only 5,009 acres, or 0:8 percent, are
classified as prime farmland soils in their native state. As high as
62.1 percent of the county's soils are potentially prime farmland soils,
but would require drainage to be farmed successfully (Soil Conservation
Service, 1980). Although the soil at the proposed site would be
suitable for the cultivation of such crops as feed sorghum and corn
(Crout et al., 1965), this area serves as pastureland and has been
largely developed for o0il production. '

Beyond the dome's boundaries, the more poorly drained soils, such as
Beaumont clay, are cultivated for rice production. Rice is Jefferson
County's only crop of commercial importance (Crout et al., 1965), and
the acreage currently wused for rice farming has not changed
significantly in the past 40 years (Table 3-1).

Raw Water and Brine Disposal Systems

Land features of the raw water system would consist of a pipeline
right-of-way (ROW), extending 5.3 miles from the site to the raw water
intake structure located on an abandoned barge slip on the ICW. The
150-ft construction ROW would extend in a southeast direction across
about 1.3 miles of prairie pasture and 4 miles of wetlands (Texoma Group
FEIS, Sect. 3.3.4.5). The brine disposal system pipeline, as proposed,
would follow the raw water pipeline ROW to the ICW, pass under the
waterway, and extend in a southeasterly direction to the coastline (see
Fig. 2-6). Gosselink et al. (1979) describe the wetlands north of the
ICW in this area as primarily fresh-brackish marsh. Brackish and
intermediate marsh occur south of the ICW to Texas Highway 87. A
section of small barrier dunes and beach predominates from the highway
to the Gulf. The land crossed by the brine disposal line south of the
ICW falls within the newly created McFaddin National Wildlife Refuge
(see Fig. 2-6), which provides wintering habitat for migratory waterfowl
[U.S. Fish and Wildlife Service (USFWS), 1977b].
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Table 3-1. Rice production in Chambers and Jefferson Counties, Texas'

Jefferson County Chambers County

Crop parameter 1942 1979 1942 1979
Acres planted 62,000 65,300 40,000 ) 55,300
Acres harvested 60,000 65,200 38,300 55, 200
Yield (average), 4,340 3,304 4,170 3,766

1b/acre
Production (total 260.4 215.4 159.7 207.9

harvested),

106 1b

lInformation provided by Texas Crop Reporting Agency, personal communi-
cation, December 1980.




3.2.1.2 Water Environment

Surface waters located between the Big Hill site and the Gulf of Mexico
include Spindletop Ditch, Spindletop Marsh, the ICW, Salt Bayou, Salt
Bayou Marsh, Star Lake, and Clam Lake (Texoma Group FEIS, Sect.
B.3.4.2.1). They range from freshwater to brackish in nature, depending
on meteorological conditions and the degree of man-made control.
Subsurface waters in this area consist of those in the Chicot aquifer.
Groundwater for agricultural, municipal, and industrial wuses is
withdrawn at three major locations: the Beaumont-Port Arthur area and
Winnie and Baytown 1in Chambers County (Texoma Group FEIS, Sect.
B.2.2.2).

Big Hill Site

The Big Hil1l site is located 35 ft above sea level. It represents the
highest elevation 1in the region and directly influences 1local
hydrological patterns. The only water bodies in the vicinity of the
site are two small freshwater ponds, about 10 to 20 acres in size,
located at the northern and eastern edges of the dome. Surface drainage
is generally to the south and east toward existing wetlands (Texoma
Group FEIS, Sect. B.3.4.2.1).

Raw Water and Brine Diffuser Systems

The raw water intake structure and brine diffuser pipeline would
interact directly with the ICW at approximately mile 305 in an abandoned
barge slip. Water quality information for the waterway, presented in
Table 3-2, 1is indicative of the extreme water quality variability
commonly found in .coastal areas. None of these values exceed any
applicable state standards. Water use <classification of the ICW
(noncontact recreation. and propagation of fish and shellfish),
applicable state water quality standards, and Federal water quality
criteria have been discussed in the Texoma Group FEIS (Sects. D.2 and
D.3). Off shore, the brine diffuser locations [3.5 miles (proposed) or
out to 12.5 miles (alternative)] are within the hydrodynamic regime of
the near-shore Gulf of Mexico. Water depths are about 30 and 40 ft,
respectively, for the two sites. A detailed discussion of the offshore
environment is presented in Sect. 3.2.1.5 and Appendix F.

3.2.1.3 Climate and Air Quality

Climatological factors are important on a regional basis because they
interact dynamically with water and water movement in the coastal zone.
The Big Hill site 1ies within a humid, marine-dominated region.
Prevailing winds are onshore from the Gulf of Mexico, except for
interruptions due to mid-latitude disturbances and passing frontal
systems (USACE, 1979). The closest meteorological station to the Big
Hill site is the Jefferson County Airport, about 22 miles to the
northeast.

Annual precipitation averages 44 in./year between the Sabine and East
Bay basins, with water surplus occurring from December through April and
deficits occurring from May through July. Extreme fluctuations in water
level may be associated with tropical disturbances in the Gulf. The
probability that tropical storms will cross the Chenier Plain in any
given year is 0.5 percent (Gosselink et al., 1979).
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Table 3-2. Water quality data for the ICW near the location of Big Hill water intake struc-
ture (Jefferson County, Texas)

Intake Waters
1. CONVENTIONAL PARAMETERS a. b.

Conductivity, 1,900 17,000
Micromhos/cm @ 25°C

Nitrate Nitrogen as NO; (mg/1) None detected

less than 0.1 0.17
Total Chloride as C1 (mg/1) 556 6,800
Total Sulfate as SO4 (mg/1) 94 876
0i1 and Grease {by IR) (mg/1) 0.2 ppm --

2. METALS (mg/1)

Total Arsenic as As 0.036 <0.02
Total Barium as Ba None detected

less than 0.1 <0.05
Total Cadmium as Cd None detected

less than 0.01 <0.02
Total Calcium as Ca 13 --
Total Copper as Cu None detected

less than 0.01 0.04
Total Chromium as Cr None detected

less than 0.01 <0.02
Total Iron as Fe 3 0.150
Total Lead as Pb None detected

less than 0.5 0.1
Total Manganese as Mn 0.1 0.09
Tbta] Magnesium as Mg 37 --
Total Mercury as Hg None detected

less than 0.0004 <0.0005
Total Nickel as Ni None detected

less than 0.1 0.1
Total Potassium as K 15.8 --
Total Sodium as Na 301 -~
Total Zinc as Zn 0.05 0.12

a. Sampling done by PB-KBB Inc., on June 14, 1979 - In ICW at location
of proposed raw water intake. Analysis performed by Shilstone
Engineering Testing Laboratory, New Orleans, Louisiana

b. From Appendix D of Final EIS - Texoma Group Salt Domes, Table D.6-4,
p. D.6-5
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Although no site-specific data currently exist, the present ambient air
quality conditions at Big Hill are related to regionally high levels of
NMHC and photochemical oxidants (measured as ozone) (see Sect. 3.1).
Regional air quality data are summarized in Table 3-3. These data
~indicate that monitored concentrations of ozone are often in excess of
the appropriate standard. The exact monitoring site Tlocations are
associated with specific source emissions that would not be present at
the rural Big Hill site. Discussions with the Texas Air Control Board
(Chief Air Quality Information Officer) indicated background NMHC
concentrations can be best approximated (as a worst case) by using
monitored values from the Houston Southeast/Seabrook site which is
located about 50 miles southwest of Big Hill. Of the existing
monitoring sites available, this one appeared most representative of
topographic and industrial conditions found near Big Hill.

3.2.1.4 Ambient Sound Levels

Background noise levels around the Big Hill facilities are estimated to
average 48 dB, with values generally ranging from 35 to 75 dB (Texoma
Group FEIS, Sect. 4.6.4). Principal sources now present at the Big Hill
site include periodic vehicle noise and sounds related to existing
petroleum-based activities. At the raw water intake structure,
transportation activities related to barge traffic on the ICW are the
primary sources of above-ambient sound levels. Traffic along Highway 87
and the surf zone may add significantly to background sound levels at
the intersection of the brine disposal line and Gulf Coast (see Fig.
2-6).

3.2.1.5 Species and Habitats
Big Hill Site

Existing habitats in the vicinity of the proposed 250-acre complex are
related primarily to agricultural usage, although the U.S. Geological
Survey (USGS) (1973) described much of the dome surface as
industrial-urban because of the presence of existing petroleum-related
development. Two ponds are present on the eastern edge of the site
along with a stand of live oak trees. Agricultural lands surrounding
the Big Hi1l site consist primarily of pasture and croplands, wh1ch may
be rotated from year to year depending on owner preference.

Flora and fauna common to Chenier Plain upland habitats are discussed in
detail in the Texoma Group FEIS, Sects. B.2.5.2.4, B.3.4.5.3, and K.7.
This area consists 1largely of prairie grasslands which have been
converted to pastureland. The vegetation is dominated by tall grasses
such as bluestem, Indiangrass, Johnson grass, switchgrass, and prairie
wildgrass, as well as improved pasture grasses and legumes. Dominant
species of mammals include rabbits and rodents as well as domestic
livestock, which graze on the prairie grasses. Birds in the area
include several species of upland game birds and numerous sparrows and
blackbirds. Nearby prairie grasslands which have been cultivated for
rice crops are popular feeding grounds for geese and ducks in winter
months. Some reduction in prairie grassland habitats converted for
agricultural purposes has been noted in the Sabine Basin (Gosselink et
al., 1979). Much of this change is attributed to changing patterns in
urbanization.
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Table 3-3.

values In ppm)

Texas Air Control Board continuous air quality monitoring stations (all

HOUSTON
BEAUMONT/LA MAR WEST CLUTE/ SOUTHEAST/
MONITOR LOCATION: JEFFERSON CO. A.P. UNIVERSITY ORANGE ALDINE/HARRIS CO. HOUSTON EAST TEXAS CITY FREEPORT SEABROOK
(Jan. to (Sept. to (Jan. to (Jan. to (Jan. to (Jan. to (Jan. to (Jan. to (Jan. to
PERIOD OF RECORD: mid April Dec.) Dec.) June) Dec.) Dec.) Dec.) Dec.) Dec.)
1979 © 1979 1979 1979 1979 1979 1979 1979 1979
05/
High 1 h avg. .19 ppm .14 ppm .19 ppm .20 ppm .24 ppm .24 ppm .23 ppm .22 ppm .23 ppm
Mean .04 ppm .03 ppm .02 ppm .04 ppm .03 ppm .02 ppm .03 ppm .03 ppm .04 ppm
# h > .12 ppm 18 h Sh 20 h 22 h 128 n 67 h 48 h 76 h 150 h
(Jan. to
Feb. , (Jan. to (Oct. 20
(Jan. to (Oct. to (Jan. to (Oct. to Mar. to (Nov. to Oct. 19) to Dec.)
S0,/ Oct.) 1979 Dec.) 1979 Oct.) 1979 Dec.) 1979 0Oct.) 1979 Dec.) 1979 1979 1979
High 1 h avg .18 GC* .20 PF* .42 GC* .04 PF* .15 GC* .13 PF* .20 *GC .13 PF* .19
Mean .00 .02 .02 0 0 0 .01 0 .01
NOX/
High 1 h avg .11 .15 .19 .73 .95 .17 .19
Mean .03 .02 .01 .04 .07 .02 .02
NO,/
High 1 h avg .06 .05 .06 .26 v .35 .11 .10
Mean .01 .01 .01 .02 .03 .01 .01
NO/
High 1 h avg .09 .12 .22 .65 .89 .11 .14
Mean .01 .01 .02 .03 .04 0 .01
co/
High 1 h avg 7.7 11.7 8.6 3.9 7.1 12.4
Mean .20 0.6 0.7 0.2 0.3 0.2
NMHC/
High 1 h avg. 2.0 7.0 7.0 8.2 6.2 4.4
Mean 0.1 0.5 1.0 0.5 0.5 0.3
6-9 am High 1 h avg. 1.5 3.2 3.8 3.1 5.2 3.9
6-9 am Mean 0.2 0.6 1.2 0.5 0.6 0.3
6-9 am # hrs >24 pphm 24 190 203 128 99 109
WS/
High (mph) 33 19 25 25 39 29 27 28
Average 12 5 7 6 9 8 8 8
Temp/
High (°F) 82 93 95 93 94 92 98 92
Average 56 70 67 65 64 67 70 66

*GC = Gas chromatography; PF = pulse fluorescence

NMHC standard of 160 ;g/m3 =0.24 ppm




Raw Water and Brine Diffuser Systems

The raw water and brine diffuser pipelines would cross primarily
wetlands and open-water habitats, in addition to some pastureland.
North of the ICW the combined ROW will traverse about 4 miles of
fresh-brackish marsh habitat. South of the ICW the brine line would
cross about 3.5 miles of brackish and intermediate marsh. Common plant
species and net primary production for the different marsh types are
compared in Table 3-4 (Gosselink et al., 1979).

Insects are considered major consumers of net primary production in all
wetland habitats (Gosselink et al., 1979). Their importance increases
in freshwater marshes as the diversity of crustaceans decreases in
response to lower salinities. Brackish and intermediate marsh habitats
play an important role as nursery areas for shrimp, menhaden,  croaker,
and other estuarine-dependent taxa that comprise the bulk of Gulf Coast
fisheries. A functional overview of a. typical wetland system is
presented in Fig. 3-2. Primary production, fixed as plant material, is
the energy available for the rest of the food web and is directly linked
to secondary production of fish, waterfowl, furbearers, and other
renewable resources.

The point at which the brine disposal pipeline crosses the ICW is a
brackish open-water habitat maintained periodically by the USACE at a
controlling depth of 12 ft. Most primary production in the open waters
results from phytoplankton of the coccoid blue-green and green algae
types. Zooplankton communities are generally dominated by calanoid
copepods and larval stages of other invertebrates such as polychaetes,
oyster, crabs, shrimp, and barnacles. Many of these taxa, as discussed
by Poirrier (1979), could present biofouling problems at the raw water
intake structure.

Benthic communities 1in the ICW, bhaving evolved in the presence of
extreme fluctuations of salinity, turbidity, temperature, and dissolved
oxygen, are typical of physically stressed estuarine environments. Fish
and macrocrustaceans common to the ICW include members of the drum,
anchovy, and shrimp families. Detailed descriptions of these
communities are presented in the Texoma Group FEIS, Sect. B.2.5.2.4 and
Appendix K. Site-specific data taken near the proposed intake structure
generally indicate sparsely populated faunal communities.

Brine Disposal Sites (3.5- to 12.5-Mile Alternatives)

The Big Hill offshore sampling program was part of a comprehensive
Texoma Group FEIS baseline physical, geochemical, and biological
monitoring effort conducted from September 1977 through October 1978
(Comiskey et al., 1979). Monthly sampling occurred at five sites, three
of which were potential brine discharge sites, in southwest Louisiana
and southeast Texas (Fig. 3-3). Sampling at the Big Hil1l and Big Hill
Control (BHC) sites continued for 14 months (13 collections) while the
West Hackberry group sites (West Hackberry, West Hackberry Control, and
Black Bayou) were sampled from September 1977 to May 1978 (8
collections). These five sites, which spanned a distance of about 55
miles of the Gulf Coast, encompass a wide range of sediment
characteristics. The discussion of results at the Big Hill site can
best bé understood in the context of the other sites.
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Estimated net primary production per square meter for marsh habitats [total

net primary production is calculated as the Eq (percent coverage times net

Intermediate marsh

Contribution to

Table 3-4.
primary production) for n species]
Salt marsh
Contribution to
Net habitat
primary net primary
production Coverage! production
Species (g/m2/year) % (g/m2/year)
Saltgrass 2,9002 44.23 1,283
Smooth cord- '
grass 2,2002 12.31 270
Saltmeadow
cordgrass 4,2002 3.08 129
Blackrush 3,3002 2.31 76
Alligatorweed 3,1403 1.15 36
Bulltongue 2,3002 1.15 26
Others --- 15.92 451
Open area --- 19.85 ===
Total net primary production 2,271
Brackish marsh
Contribution to
Net total
primary net primary
production Coverage! production
Species (g/m2/year) (%) (g/m2/year)
Saltmeadow
cordgrass 4,2002 36.70 1,541
Widgeon- )
grass 5,840° 4.67 273
Saltgrass 2,9002 9.88 287
Others --- 15.81 655
Open area - 32.77 -
Total net primary production 2,756
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Net total net
primary primary
production Coverage? production
Species (g/m?/year) (%) (g/m?/year)
Saltmeadow
cordgrass 4,2002 29.92 1,257
Bulltongue 2,3002 .17 73
Common reed 2,4002 3.14 75
Alligatorweed 3,1403 2.72 85
Other$ - 34.90 1,335
Open area Rl 26.35 ===
Total net primary production 2,825
Fresh marsh
Contribution to
Net total
primary net primary
production Coverage! production
Species (g/m?/year) (%) (g/m?/year)
Bulltongue 2,3002 17.90 412
Alligator-
weed 3,1403 4.19 131
Saltmeadow
cordgrass 4,2002 7.21 302
Blackrush 3,3002 1.31 43
Other --- --- 1,344
Cpen - 23.08 o=
Total net primary production 2,232

1Chabreck, 1972.
2Gosselink et al., 1977.
38oyd, 1969.

SNixon and Oviatt, 1973.

5Productivity assumed to be equal to the average for other

species in the habitat

Source: Gosselink et al. (1979)
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The bottom topography in the Big Hill study area consists of a steep
near-shore zone that stretches from the beach off shore about 5 miles to
the 35-ft contour 1ine (Fig. 3-4). At this contour the bottom
configuration changes to a large, flat plateau that extends about 15 to
20 miles further toward the Heald and Sabine Bank areas, which are
separated by a relatively shallow submarine valley, about 11 miles wide.

The sampling stations at the Big Hill site are shown in Fig. 3-5.
Coordinates for these stations and a sampling schedule for the whole
program are presented in Appendix F, Tables F-1 and F-2, respectively.
The sampling program was designed to optimize economic considerations
and maximize statistical validity. As such, not all sites had the same
number of stations and not all stations were sampled on each cruise.
Two current meter stations were also used.

Results of the Texoma sampling program are summarized below. More
detailed results for currents, winds, hydrologic and water quality
parameters, phytoplankton, zooplankton, benthic macrofauna, and nekton,
as well as sediment characterization, are presented in Appendix F.

Currents appeared to be mainly wind-driven, with net transport to the
west during most seasons. However, during sampling period 3 (May 15 to
July 12), this direction was reversed, with near-bottom currents
strongest to the east. A near-surface current meter deployed at BHC at
the start of sampling period 3 showed net Tlongshore near-surface
transport to the west, opposite that shown by a near-bottom current
meter. During sampling period 4 (July 12 to September 13), mean
longshore near-bottom currents were oriented in different directions for
the Big Hill Secondary (BHS) and BHC sites. The near-surface current
meter at the BHC site recorded onshore directed currents in excess of
3.3 ft/s during the passage of a large tropical depression in August
1978.

The Tlongshore current component dominates near-shore circulation.
Generally, the transshelf currents appear as minor deflections of the
much more pronounced currents parallel to the local isobaths. There was
an occasional episode during which the two current components were of
similar magnitude, but this was usually the result of a decrease in
longshore currents rather than any substantial increase in transshelf
currents.

In general, the Big Hill 3.5-mile offshore site is typical of neritic
waters with a variable hydrologic regime resulting from the interaction
of terrestrial runoff and estuarine water with open Gulf water.
Salinity was negatively related to river discharge, whereas land-derived
nutrients (phosphate, nitrate, silicate) were positively related to
regional and 1local discharge. Dissolved oxygen was strongly and
negatively related to temperature, whereas salinity concentrations were
strongly and positively related to sulfate. The Big Hill site did not
show trends as distinct as those seen at the West Hackberry site for
salinity/nutrient relationships due to the further distance of the Big
Hill site from an estuarine water source.

3-15




91-¢

SABINE - HNGHE ISLAND  AREA

a0 7«0 940 0u

200 30 ve 30 e 20

5'2_4'.' WG 1SLAND @' "

RECENT  SEDIMENTS o

ofF  1HE ®

GULE O MEXICO P R B N

LOCATION OF SAMPLES

@~ "
: rvramrmor s wascanay IR -
ey RN — «0 S

- \ -~ - CORRIDOR OF a
e S f \ ALTERNATIVE . <D
oo \, N\

) ‘ BIG HILL ‘ O~

DIFFUSER DR
) .., LOCATIONS OUT -~ N O
T “ 10 12.5/M|LES \

.39

@ P ( ) - ‘..l:—o— C{\‘ . ‘\—/\/\/\' d (,—: \\Q‘; ’ 1
C o N AR D BN
AN 2 * -
~.21

/- B . Wit A Cy, —/ S % —:“‘:,’:f
/,/ ) Q(U b, e \» \1 A ' W/\J\/\ o,
// A - _ b . , { - z & \ c%\ "
I 3 © ) - T . 7\ o a ’ - LQQ //(\/\/’\Q\ -orJ,
reye el o5 B
) - 8 O-% I~ i
i e CW
@ ¢ © ©
o)
o

Figure 3-4. Bottom topography in the vicinity of the possible Big Hill diffuser sites.
Source: Hulings (1955).




Raw water
intake structure?

Q

s -
'—~‘\J‘\ \’ --/\-‘ - u‘
/ hd

41

Proposed diffuser {ocation

y

)
239X
33w 39E 37
)
38
o
43 o

Nautical miles

1 Va 0 1

Figure 3-5.

Sampling stations at the proposed 3.5-mile Big Hill brine disposal site.
3-17




A distinct dissolved oxygen minimum was recorded in June 1978. This is
probably attributable to decay of phytoplankton-derived, organic
detritus 1in addition to well developed density stratification and
increasing temperatures. The only group to be affected by this
dissolved oxygen minimum was the nekton, which apparently moved out of
the zone of low dissolved oxygen concentrations, as evidenced by the Tow
catches in the trawl sample. However, by the next collection, the
nekton had returned.

Phytoplankton standing crops showed two peaks coincident with the peaks
in freshwater discharge and high nutrient concentrations. Zooplankton
standing crops were highest in the mid-spring to late-summer period and
appeared to respond to increased availability of phytoplankton-derived
detritus. Fish eggs, larvae and penaeid larvae, and postlarvae were
most prevalent in the plankton in the summer. As with the
phytoplankton, zooplankton abundance was dominated by seasonal effects,
with spatial effects minimal. For both groups, the late-spring through
summer samples were very similar in community composition.

Sediments at the Big Hill site have the highest means for most
indicators of decreasing grain size, except for percent silt. No
station at Big Hil1l had more than 10 percent sand-sized particles.
Based on grain-size differences, the Big Hill site was more homogeneous
than the West Hackberry site. The Big Hill sediments had the highest
organic content of all the Texoma sites, but much of this was probably
refractory (resistant to biodegradation). Seasonally, the highest
percent clay occurred during the winter-early spring as a result of
erosion of the overlying silt layer. The Big Hill site appears to be
situated on an outcrop of Beaumont clay.

The benthos distribution is believed to be closely related to sediment
particle size distribution. Most species showed a negative correlation
to the fine-textured bottom sediments at Big Hi11 as compared with those
Texoma sites with more coarsely textured substrates. Only Petricola
pholadiformis (pelecypod) and Sabellides oculata (polychaete) showed a
strong preference for the Big Hill site. Standing crops at Big Hill
were the lowest of the five Texoma sites and lower than most historical
studies in the area which utilized similar field and 1laboratory
methodologies.

Based on the results of the Texoma sampling (Appendix F), along with the
literature reviews of shrimp and menhaden ecology (Appendix G) and
historical studies in the Big Hill area (Appendix F), the following
comparisons and generalities can be made.

1. The topography of the study area is a gradual sloping shelf
interrupted about 20 to 25 miles off shore by the presence of
isolated patches of shell and by several large shell ridges (Sabine
and Heald Bank). Because these banks are oriented longshore and
are separated by a distinct gap, they should have little effect on
circulation in the area. The shell banks, which are usually
surrounded by sandy bottom, are choice benthic habitats and may
harbor "hard bottom" fauna. The clay bottom at the 3.5-mile site

3-18




is one of the poorest substrates for benthos in the Gulf. The
sediments 1in the corridor out to a 12.5 mile site may be only
slightly more favorable to benthos, with both sites maintaining a
more poorly populated community as compared with sand or shell
substrates.

Bottom currents, which are important for maintaining circulation,
are expected to be less responsive to wind effects at sites deeper
than 30 ft.

Variations in ambient salinity are more likely near shore because
of the proximity to freshwater sources. As one proceeds off shore,
salinities rise to oceanic Tlevels (>33 ppt). In the baseline
Texoma studies, no salinities greater than 30 ppt were measured in
the vicinity of the proposed 3.5-mile diffuser site. Salinity
variance, especially that for near-surface waters, greatly
decreases in an offshore direction.

Most of the demersal species found at the 30-ft contour are
estuarine-dependent at some stage in their 1ife cycle. These forms
represent the most eurytolerant members of the fish fauna of
coastal Louisiana and Texas. Euryhaline organisms are generally
tolerant to both high and low salinities. Species composition
gradually changes going off shore, with stenohaline marine forms
replacing the euryhaline members of the more inshore community.

Brown shrimp, Penaeus aztecus, do not generally spawn in areas as
close to shore as the 3.5-mile diffuser site, but may spawn at a
12.5-mile site. Postlarval and young shrimp may pass through the
3.5-mile site on their migrations to and from the estuaries.

Adult shrimp populations at both the 30- and 40-ft depths consist
primarily of white shrimp. Few individuals of spawning size were
collected at the 3.5-mile site, although postlarvae and juveniles
were present throughout much of the year. Studies have shown that
white shrimp larvae and postlarvae are able to withstand higher
temperatures and salinity fluctuations than brown shrimp larvae.
Bioassay results indicate that toxic effects from salt dome brine
on eggs, larvae, and postlarvae of shrimp begin at approximately 38
to 40 ppt with minimum exposures of 24 h. Control salinities for
these experiments which correspond to ambient conditions in the
Gulf ranged from 30 to 33 ppt.

A11 1literature reviewed indicated that penaeid shrimp and Gulf
menhaden are euryhaline, with all stages of the life cycles easily
able to tolerate the increases in salinity from brine disposal.

The shrimp populations and also those of many finfishes in the Big
Hi1ll area are heavily exploited, perhaps receiving the heaviest
pressure of any fishery in the world. Catch success is based on a
single year class. During most years, due to fishing pressure,
less than maximum population densities exist.
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9. The great fecundity of female shrimp allows successful recruitment
despite the high degree of exploitation by man. It also allows
quick recovery from a bad year. This is typical of estuarine-
dependent organisms, adapted to environments which are variable.
No studies have defined spawner-recruitment relationships for
commercial shrimp. This factor allows the penaeid populations to
rebound quickly from a poor production year. However, since the
supply of postlarval shrimp entering the estuaries has not been
shown to be closely related to shrimp production, the shrimp
populations will not necessarily rebound if conditions in the
estuary are not conducive to shrimp production.

10. Most recent studies from a number of shrimp fisheries have
confirmed that it 1is factors inside the estuaries (especially
temperature and salinity) that determine the success or failure of
the shrimp year class. Studies that have attempted to wuse
postlarval catch near the estuaries as an indication of subsequent
adult production have generally proven highly inaccurate. On the
other hand, juvenile abundance in the estuaries has been closely
linked to subsequent offshore production. In this regard, Sabine
Lake, the only estuarine habitat in the immediate (<20 miles)
vicinity of the Big Hill sites is no longer an important nursery
for shrimp production. Upstream impoundment of the Sabine River
has changed the seasonal flow regime, and it no longer is as
conducive to shrimp production.

Threatened and Endangered.Species

Big Hill development would occur within the possible ranges of some
endangered, threatened, and protected species. Information on these
organisms which is specific to the components of the Big Hill complex is
not available. Through consultation with the USFWS, it was determined
that the taxa presented in Table 3-5 were of primary concern (letter
communication between W. E. Klett, USFWS Area Manager to N. D. Gray,
DOE/SPR, October 28, 1980; see Appendix D).

A1l of the on-land preferred actions discussed in this document occur
within the historic range of the red wolf. Carley (cited in USACE,
1979) states that probably fewer than 50 pure red wolves now remain in
the wild. Habitat destruction, predator control, disease, and
hybridization with coyote appear to be the greatest threats to the
remaining population. :

The entire upper Texas coast is considered feeding habitat for migrating
bald eagles and peregrine falcons. Several brown pelicans are known to
reside on the grounds of Sea-Arama Marineworld in Galveston and may fly
over and possibly feed in and around the region (USACE, 1979).

The American alligator is now considered threatened in southeast Texas
coastal counties. It is possible for the alligator to inhabit virtually
any predominantly freshwater habitat within the area. Several have been
observed in the wetlands between the Big Hill site and the ICW, and
these populations are on the increase. A limited hunting season has
been established by the Louisiana Department of Wildlife and Fisheries
in the state.
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Table 3-5. Threatened and endangered species in Jefferson County, Texas

LISTED SPECIES

Red Wolf (Canis rufus) - Limited in Texas to Orange and Jefferson
Counties south of I-10. Probably will soon be extinct in its final
range in Texas.

Brown Pelican (Pelecanus occidentalis) - Brown pelicans may be found in
adjacent Chambers County. A small resident flock is found along the
Central Coast. Migratory flocks from the Gulf Coast of Mexico
frequently enter Texas waters.

Pereg%ine Falcon (Falco peregrinus tundrius) - May occur statewide
during spring and fall migration. Concentrate along Gulf Coast,
especially North and South Padre Island.

Bald Eagle (Haliaeetus Jleucocephalus) - May occur statewide as a
wintering species around large bodies of water. The major
concentrations generally occur from November to March.

Alligator (Alligator mississippiensis) - May be found anywhere along the
Texas coast in rivers, swamps, marshes, lakes, and estuaries.

PROPOSED SPECIES

NONE

CRITICAL HABITAT

NONE

Source: USFWS, 1980 (see Appendix D).
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Marine mammals such as sperm whale (Physeter catodon), finback whale,
(Balaenoptera physalus), blue whale (Balaenoptera musculus), and black
right whale (Balaena glacjalis) are considered accidental in near-shore
regions and rare off shore in this region of the Gulf of Mexico. Sea
turtles such as the Tloggerhead, green, leatherback, hawksbill, and
ridley have been reported along the Texas coast. However, in recent
years they have become extremely rare. A single female ridley was
observed nesting in south Texas in 1979. Other species that could
potentially occur within the project area are discussed in Appendix E.

3.2.1.6 Natural and Scenic Resources

Site Facilities

The area around Big Hill salt dome is a rural coastal Texas agricultural
setting. Although natural and scenic resources are less evident in the
actual site area, an extensive system of coastal wetlands, which serve
as important waterfowl wintering areas, id found in areas adjacent to
the site and extend from Sabine Lake to East Bay. Nearby wildlife
refuge and management areas are described in the Texoma Group FEIS,
Sect. B.2.6. Since publication of the FEIS, the USFWS has established
McFaddin National Wildlife Refuge immediately to the south and east of
the Big Hi11 salt dome (USFWS, 1977b). The McFaddin Marsh is ranked 4th
of 25 "key" areas along the Gulf Coast of Texas with high value for
waterfowl (USFWS, 1977a). The McFaddin Refuge is about 54,500 acres in
size, and its major purpose is to provide wintering habitat for
migratory waterfowl (USFWS, 1977b). Habitats within the refuge consist
of 40,800 acres of wetland, 800 acres of open water, and 12,900 acres of
upland. State authorities recognize the area for its high natural
productivity and importance in overall coastal ecosystem functioning.
These factors are discussed in detail in Gosselink et al. (1979) and
Texoma Group FEIS, Sects. B.2.5.1 and B.2.5.2.4.

Raw Water and Brine Disposal Systems

The area that would be traversed by the common corridor of the raw water
supply pipeline and the brine disposal pipeline from the Big Hill site
to the ICW is primarily marshland. Hunting, fishing, and birdwatching
are popular recreational activities because these wetland areas provide
wintering grounds for ducks and geese, year-round habitat - for
furbearers, and nursery areas for many aquatic animal species. Beyond
the ICW, the brine disposal pipeline would cross McFaddin National
Wildlife Refuge enroute to the Gulf of Mexico (Fig. 2-6). Near the
coast, the pipeline would cross a small section of sand dunes and beach.
These resources are continuous from Sabine Lake to Galveston Bay and, as
such, would be traversed by any pipeline route from the Big Hill site to
the Gulf of Mexico (see Sect. 4.2.1.1).

3.2.1.7 Archaeological, Historical, and Cultural Resources

Archaeological, historical, and cultural resources in the vicinity of
the Big Hill salt dome have been described in the Texoma Group FEIS,
Sects. 3.3.4.7 and B.3.4.7. A cultural resources survey randomly
sampled the dome area (Thomas et al., 1977). Although no sites were
found, additional studies would be conducted before and during
construction activities. The proposed brine discharge pipeline corridor
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was also surveyed in the cultural resources study, which concluded that

it is unlikely that historical sites will be located near the impact
area.

Based on the National Register of Historic Places (Federal Register,
February, 1979; March, 1980; February, 1981), there are no properties
listed or proposed that would be affected by construction at Big Hill.
The closest site in Jefferson County is the Lucas Gusher, Spindletop oil
field about 3 miles south of Beaumont.

3.2.1.8 Socioeconomics

The Big Hill site is located in a rural portion of Jefferson County,
southwest of the Beaumont-Port Arthur-Orange industrial triangle. OQOver
99 percent of the county population lives in the northern part of the
county away from the coast. The periphery of the greater Houston, Texas
City, and Galveston areas is about 50 miles from Big Hill. Population
estimates for the metropolitan areas within commuting distance of the
site are presented in Table 3-6. The slight decrease in the population
of Jefferson County between 1970 and 1980 may reflect (1) census
undercounts, (2) small changes in employment trends, or (3) population
shifts to bordering counties. Goods, services, and housing are readily
available in Jefferson County cities (Southeast Texas Regional Planning
Commission, personal communication, November 1980).

Only very small unincorporated communities are located within a 15-mile
radius of the Big Hill salt dome. Of these, Winnie in Chambers County
is the largest (see Table 3-6). The closest residence is over a mile
from the proposed site facilities. Goods, services, and housing are not
readily available. In these small communities, many people reside in
mobile homes (Chambers County Courthouse, Southeast Texas Regional
Planning Commission, personal communication, November 1980).

Land use patterns around the site consist primarily of farming, cattle
grazing, and industrial development, especially petroleum production.
Transportation networks through the area consist of highways, unpaved
roads, railroads, the ICW, pipelines, and several landing strips for
small planes. Vehicle counts for the major access roads to the Big Hill
site, Interstate 10, and Texas Highways 124, 73, and 65 are presented in
Table 3-7.

The overall economy of the area around Big Hill is based on agriculture
and production of oil and gas. Rice, the most common crop in the area,
ranks third in value among Texas crops. Since discovery of the
Spindletop o0il field in 1901, oil has been a major source of revenue in
Jefferson County.

The total number of people in nonagricultural wage and salary employment
was estimated in September 1980 at 145,550 for Jefferson, Orange, and
Hardin Counties combined. Of this labor force, 10,200 people (or 7.0
percent) were involved 1in construction-related employment (Texas
Employment Commission, personal communication, November 1980). It is
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Table 3-6. Population estimates for the geographic area around Big Hill salt dome,
Jefferson County, Texas

Population estimate?

Location 1970 Other 1980 (projected)
TEXAS
Jefferson County

County (total) 246,402 242,601
Beaumont 117,548 114,895
Port Arthur 57,339 59,087
Groves ) 18,067 16,684
Nederland 16,810 16,575
Port Neches 10,894 13,648
La Belle? 3,453 4,571
Fanette2

Hamshire2 <2,000

Chambers County

County (total) 12,184 16,286 (1978) 16,962

Anahuac 1,881 2,340 (1978)

Montbelieu 1,144 1,529 (1978)

Winnie2 2,365
/ Stowe112 1,429

Sea Breeze?

Figridge? <900

Orange County

County (total) 71,170 81,822
Orange 24,457 23,010
Vidor 9,738 11,125
Bridge City 7,549
West Orange 4,820 4,449
Pinehurst 2,198 2,672

Harris County

County (total) 1,741,912 2,364,400 (1978) 2,578,225
Houston 1,235,992 1,693,206 (1978)
Pasadena 89,277 105,209 (1978)
Baytown 43,980 48,114 (1978)
Deer Park 12,773 21,214 (1978)
Galveston County
County (total) 169,612 202,767 (1978) 207,565
Galveston 61,809 71,861 (1978)
Texas City 38,908 41,692 (1978)
Lamarque 16,131 16,279 (1978)
League City 10,818 13,261 (1978)
Crystal Beach 2,425 ~ 5,000 (1978)
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Table 3-6 (continued)

Population estimate?

Location 1970 ° Other 1980 (projected)
LOUISIANA
Calcasieu Parish
Parish (total) 145,415 161,473 (1979)
Lake Charles 77,998 80,684 (1979)
Sulphur 14,959 19,366 (1979)
Westlake 4,082 4,375 (1979)
Vinton 3,545 3,739 (1979)

Cameron Parish
Parish (total)3 10,021 (1979)

lInformation provided by personal communication (November 1980) with
Southeast Texas Regional Planning Commission, Houston-Galveston Area
Council, Chambers County Courthouse, Imperial Calcasieu Regional
Planning and Development Commission, and Louisiana Department of State.

2Unincorporated.

3A11 towns within parish are unincorporated.
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Table 3-7. Estimated vehicle counts on highways near Big Hill salt dome, Jefferson
County, Texas!

i Year of Point at which Vehicle count’
Highway count count taken (cars/day)
Interstate 10 1976 Winnije 16,960
Wallaceville 18,060
Cedar Bayou 19,920
1978 Beaumont
Fannett Area 20,890
Near US-90 84,450
East; near 1lth Street 61,890
Vidor
Near Highway 105 43,050
Orange
Near LA border 17,840
Near Highway 87 22,270
Highway 73 1978 Port Arthur
Near Highway 214 ~ 14,630
Towards Winnie
Near Taylor Bayou 6,160
At LaBelle Road 3,550
Highway 124 1976 Hamshire 2,160
Winnie
Near Highway 65 5,340
Stowell 2,580
Highway 65 1976 Stowell 1,280
Anahuac 1,180

lInformation provided by personal communication (November 1980) with
Texas Highway Department, Beaumont Office.
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also possible that skilled 1labor from Houston, Galveston, and Lake
Charles may be available for construction operations at the Big Hill
complex.

Offshore Shrimp and Menhaden Fisheries Economics

Gulf Coast shrimp landing data are published by the National Oceanic and
Atmospheric Administration/National Marine Fisheries Service (NOAA/NMFS)
for the entire Gulf of Mexico by statistical area (Fig. 3-6) and by
5-fathom depth intervals. Both monthly and annual catch are given for
brown, pink, white, others (including sea bobs), and total catch, as
well as total dollar value. Also presented are the number of trips and
total days fished for each area and depth interval stratum. Recruitment
values can be determined from inshore catch. For each species, catch
data are also presented by size class.

Because the Big Hill sites are located almost directly on the dividing
1ine between statistical areas 17 and 18, Tables 3-8 and 3-9 present the
1977 (NOAA, 1979) annual summary data for both areas, which collectively
extend from the east of Calcasieu River to just west of Galveston Bay.
Table 3-8 presents data for all important species, while Table 3-9
presents size class composition data for P. aztecus and P. setiferus,
respectively.

The potential Big Hill diffuser sites would be located at depths of 30
and 40 ft, requiring the examination of potential brine disposal impacts
for the three innermost depth zones (0 to 15 fathoms). The annual catch
data for statistical areas 17 and 18 for three depth intervals (0 to 5
fathoms, 6 to 10 fathoms, and 11 to 15 fathoms) and also for the
combined 0- to 1l0-fathom intervals are presented in Tables 3-10 and
3-11. The area within each depth interval (which allows catch per unit
area to be calculated) is also provided in these tables. The total
shrimp catch (all species) for the entire statistical area in waters
less than 10 fathoms was $9,202,935 and $9,250,723 for statistical areas
17 and 18, respectively. Although the total pounds of the catch from
the 0- to 5- and 6- to 10-fathom intervals were similar in statistical
area 17, the dollar value of the 6- to 10-fathom interval is about $1
million higher due to the higher market value of the larger offshore
shrimp. For statistical area 18, both the total dollar value and total
pounds are over twice as high for the 6- to 10-fathom depth interval as
compared to the 0- to 5-fathom interval (which is small in area due to
the lack of large open bays). As Table 3-11 shows, the white shrimp (P.
setiferus) catch tends to be greatest in waters less than 10 fathoms
deep, whereas the brown shrimp (P. aztecus) catch tends to be more
numerous in the 6- to 15-fathom depths. These trends are consistent
with the generally understood ecological requirements of the two species
and the concept of an inner white shrimp community and an offshore brown
shrimp community (Hildebrand, 1954; Chittenden and McEachran, 1976).
Pink shrimp catch is virtually nonexistent in the two statistical areas,
and the substantial catch of "others" in the 0- to 5-fathom range is
composed mainly of sea bobs (Xiphopenaeus kroyeri).
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Table 3-8. Annual summary of Gulf Coast shrimp data for 1977 as reported by area and
depth for statistical areas 17 and 18

Total catch (Ib) expressed by species

AREA DEPTH Te(PS DAYS FISHECH i
. c - .-..EATHO . _Nuesecn 2 RONN.
*lSSiSSIPP?DiIvER ﬁo 15125 T —-EUI“EE—-':j'-? . . . PfNK. gguucsh“flﬁ. . Jf cf“E? ! -
\ AR R o _LARS
170 000-095% 3,2)4.2 6,611.5 | 210,153 - 1,901,626 178,728 | 2,450,5C7 4,103,778
170 0J6- 110 1,876.1 4¢537.8 | 1,275,984 - 1,176,878 - { 2064%2,E7 *,CS56,1%7
oLro - oi1-015 105.8 1,959.1 | 1,149,818 - 62,9C% - | 1,212,122 7,670,405
ol70 016-320 501.8 24152.9 1 1,257,111 - - - | 16257, 177 2,756,546
o170 921-225 231.5 1,0%2.1 | 836,947 4,612 - 24264 | €41, €683 ,557,ce1
alro0 026-930 474.0 930.4 | 1,154,136 - - - I 1,1%6,134 3,110,673
o170 031-035 232.17 1,036.6 | 743,656 - - - | 142,656 2,104,725
o170 036-~40 157.7 Ta1.2 | 181,664 - . - - | 2€1,¢96 1,189,892
w o170 061-065S 35.4 138.0 | 29,1339 - - - | 25,239 122,936
1 I J46-250 22.5 se.2 | 37,464 - - - | 27,464 141,1%0
Gg TOT AL T,440.7 19,2¢5.5 | 7,074,366 4,672 2,141,408 100,592 | 10,400,628 22,23¢43%7
{ !
alr2 JJJ-005 61.1 1%2¢.3 | - - 16,998 3,700 | iC,eee 1¢,03%
TOT AL 51.1 136.3 ! 16.588 3,700 | 20,6680 35,035
I _ _— _— 1 ' _— 1
TEXAS CCAST ! .
J180 000-105 1,910.7 5,424.9 | 69,896 - 1,071,073 6he167 | 1,262,116 2,597,416
0180 006-910 2,282.6 6,574.8 | 2,156,574 - 940,155 - | €1€CE,12S  £,652,241
0180 JLi-115 236.1 - T0922.8 | 2,124,116 - 15,888 8,901 | de148,5C5 4,2¢0.7F¢
0180 016-N20 86l.7 3,006.5 | 2,254,444 - - 264,C68 | 2,278,512 4,861,733
o180 021-025 186.5 693.3 | 5434108 - - - | 42, 108 1,269,477
o180 025-1330 179.9 72¢.3 | s43, 787 - - - ! €42, 707 1,%0¢,561
Jlao0 031-J35 93.4 350.9 | 159,594 - - - [ 155, %64 S14e01517
0180 J36-360 99.2 481.5 | 399,186 - - - | ¢S, CE6 826,166
TOTAL 6,393.5 20,241.0 | B.,360,605 2,927,116 Y4, 116 : 1C,1E1,E27 22,62Co155
|
J191 JuI-115 15,390.0 2,370.0 | 958,092 - 1,516,996 1,525 | 2,27¢.¢13 2,019,240
. 10TAL 15,290.0 2,370.0 | 858,092 1,516,996 1, 925 ‘ ie276,€13 2,C18,24C
1)

Source: NOAA (1979).




Table 3-9.

depth for statistical areas 17 and 18

Annual summary of Gulf Coast shrimp data for 1977 as reported by area and

Total catch for brown shrimp (P. aztecus) and white shrimp (P, setiferus) ex-
pressed by size class

TOTAL PROWN SPECIES 8Y SIZE
AREA DEPTH | SLZE (HEADS-CEF PER_ PCUND) __ 1
o ZODE____FATHOMS_i___UNDER 15 _15=20_  21-25 ° __ 24-30 1]1-50 41-5C *1-£1_ _LE K LVER] TCIAL
MISSESSIPPI RIVER TQ TEXAS- v e o o o +« PCUNDS « o « o o & o o o @& o o o o o =
alro J30-935 | 1,215 €, 412 5.827 321 12,513 €6,912 1524 113,3260 210,153
Jl70 J06-010 | 2,009 7,C?13 40,982 27,606 €e?2,95) JLG,119 172,862 11,682f 1,275,984
o17) Sll-01s | 7,720 14,503 103,311} 172,932 621,030 LEG.921 144548 1.,6€21 1,149,018
o170 J16-220 | 6,182 61,134 199,955 132,836 41C,58087 161,071 212,441 e3,4%¢] 1,257,177
GlL70 J21-325 | 4,599 55,475 183,531 112,002 32C,215 67,285 5G 4442 15,821 834,947
o170 J26-030 | 60446 215,683 534,512 164,980 159,407 8,167 €18 - | LelS4,134
JL70 J31-035 | 14,969 122,219 <28,817 16,471 3r, 785 9,791 44515 - | 743,656
clL70 036-060 | 12,176 88, 2¢C 215,065 5,693 - - - - | 381,694
cL70 24i-345 | - 29,226 ~- - - - - - 1 PATEEL]
2170 J46-050 | 9,5¢8 24,4117 - 21,419 - - - - i 37,464
TOTAL | 65,4084 684,776 1,672,062 640,436 2,22¢,490 246, 123C &<, 46t 1SC,1€S| 7,074,366
1 e o — {
TOTAL AREA | 322,117 2,37¢,¢01 4,237,041 24s473,113 5,491,300 2, 15640121 69582,¢65°% 22,247%,5330146,952,150
— i - 1
TEXAS COAST
Jlao 60J3-005 | - - - - 65,896 - - - 4 €S.ES6
0180 J06-~010 | 3,312 1,908 624359 187,919 1,2€€,5¢€7 3e¢2,332 122,1¢&¢ 2S,1561 2,056,574
w o180 JI1-91S | 1,894 21,935 70.369 368,522 1,377,557 309,115 1s¢c.C0o? E1,6SC) 2,124,116
Jo JlLea 016-020 | 2122 3e,¢7C 392,228 377,267 510,347 226,611 248,25¢ 32,2521 2,254,454
o o180 021-025 | - 102,650 . 139,414 131,000 145, 2G4 €4,742 - - | 543,108
o180 J25~-030 | 9,127 11L&, 757 244,649 168,693 2,757 221 | WA - | 542,781
aleo J31-035 | 3,702 41,950 33,318 616 26,5¢8 - - - | 159, 594
cl18e0 036-040 | 2,981 43,201 179,468 10,205 34, 1E3 1<,852 1,22¢ 612l 309,C86
TOT AL i 21,740 381,156 1,162,805 102644,222 3,541,909 974,004 560,843 172,712} 8,060, ¢05
olel J0u-005 | - 832 10,964 1.115 <,719 34,406 15C,57S 65C,41171 850,092
TOTAL | 832 10,966 L1195 S, 719 24,406 15C,51¢ 6%Co4111 858,662
TOCTAL WHITE SPECIES fv 1E
AREA CEPTH | S12E_{HEADS-CEE_PER__PCUANDY B |
_.___CODE____FEAIHOMS_1___UNDER_13 15-20 21-25 ___26-30__ __21-4C 31-%C TETY I T R T TS Tl
M[ISSISSIPPI RIVER TO TEXAS- e e e e e < RPOAUMIS . . ¢ . e e e e e e e e .
o179 J00-005 | 14.525 12,066 212,872 250,532 566&,557 172,459 L7C.136 346,862 1,901,626
o170 0J6-~-)J10 | 5,149 192,957 216,570 164,050 210,922 46,5¢0 <s,1¢3 127,051 1,176,878
o170 J11-915 | 302 E,878 28,7406 6117 11,784 9,018 1,628 ~ | 62,604
TOTAL | 67,3171 274,531 578,198 615,259 819,213 221,997 268,737 483,9871 3,141,400
c112 €c00-v05 | - - - - 14,7€0 - - 2,:CE1 16,568
10T AL | 14,780 2,2c¢ce| 1¢,568
— 1 e _ 1
TOTAL AREA A 5¢9,9€7 2,53<,1C2 3,238,601 2,516,109 4,75¢,656 2,065,600 2,781,02¢ 11,7CE,B82CI12),321,%¢8
......... 1 1
TEXAS CCAST
o180 J00-005 | 5064 18,028 120,272 631,203 312,458 4&,C45 S4,1€2 Z1,53¢01 1,071,073
cl18J JU6-210 | 32,9274 AC,32¢ 258,330 280,320 2€2,456 S, 640 Se5%2 10,54¢€l 940,155
o180 911-01S | 1,740 2,S3C 2+.309 2,910 L,B¢84 1L.C75 - - | 15,6080
TOVAL { 0,578 101,283 387,881 714,513 64(C.,018 SE. 164 €G,73¢ 12,4041 2,027,116
Jlel JJ30-105 | 20 260 27,307 90,135 4$1,1729 168,397 349,9¢€1 3620 2€71 1.51€,5656
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Table 3-10. Catch data (Ib) for selected depth intervals (subareas) In statistical area 17 for

19771
Depth interval Area (acres)? Brown shrimp White shrimp Pink shrimp Others3 Total Value
(fathoms) (s)
0to5S 318,836.6 210,153 1,901,626 0 178,728 2,290,507 4,103,778
6 to 10 1,296,797.6 1,275,984 1,176,878 0 ()} 2,452,862 5,099,157
0 to 10 1,615,634.2 1,486,137 3,078,504 0 178,728 4,743,369 9,202,935
11 to 15 1,074,701.2 1,149,818 62,904 0 0 1,212,722 2,670,405

ICatch data from Gulf Coast Shrimp Data, Annual Summary 1977 (NOAA, 1979).

2Converted from hectare values given by Patella (1975).

3Mostly sea bobs (Xiphopenaeus kroyeri).
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Table 3-11. Catch data (Ib) for selected depth intervals (subareas) in statistical area 18 for

19771
Depth interval Area (acres)? Brown shrimp White shrimp ' Pink shrimp Others? Total Value
(fathoms) (%)
0 to 5 197,400.4 69,896 1,071,073 61,147 1,202,116 2,597,476
6 to 10 1,268,693.3 2,056,574 940,155 0 2,996,729 6,653,247
0 to 10 1,466,093.7 2,126,470 2,011,228 61,147 4,198,845 9,250,723
11 to 15 663,326.9 2,124,116 15,888 8,901 2,148,905 4,360,782

'Catch data from Gulf Coast Shrimp Data, Annual Summary 1977 (NOAA, 1979).

2Converted from hectare values given by Patella (1975).

3Mostly sea bobs (Xiphopenaeus kroyeri)




Tables 3-12 and 3-13 were derived by converting catch data to catch per
unit area, using Patella's (1975) values (see Tables 3-10 and 3-11).
Given are the catch values for 1 acre of offshore water for each depth
interval, under the assumption of equal productivity over the whole
statistical area for that depth interval. The most productive area, in
terms of both poundage and dollar value, is the 0- to 5-fathom area,
where each acre yields 7.2 and 6.0 1b of shrimp for statistical areas 17
and 18, respectively. Within both areas, the 6- to 10- and 11- to
15-fathom subunits are of approximately equal value, but the species
composition of the catch is very different. The values for the 0- to
10-fathom areas are approximately the same, totaling around 3 1b and $6
value per acre.

To date, no detailed reporting system, equivalent to the shrimp landing
data, exists for menhaden catch records. A detailed discussion of the
fishery is presented in Appendix G. Menhaden were reportedly landed as
early as 1900 in the Gulf of Mexico. The first menhaden Tandings in
Texas occurred before 1920 and not until after 1945 in Louisiana. The
annual catch remained small until after World Wor II. From 1946 to
1970, there was a 15-fold increase in menhaden landings (35,000 to
546,000 metric tons). The increase was not continuous; decreases in
landings occurred several times in the 1950s and 1960s.

The number of operating menhaden reduction plants increased from 2 in
1946 to 14 in 1968, and there were 13 plants in 1970. Each plant is
supplied by 6 to 10 vessels, and between 70 to 90 vessels make up the
Gulf fleet. The wholesale value of Gulf menhaden products in 1971 was
greater than $43 million, and the 80 menhaden vessels fishing the Gulf
were valued at $31.2 million. The 13 processing plants in operation at
that time were valued at greater than $42 million, and more than 2000
people were employed in menhaden operations along the Gulf.

Through the 1960s there was a distinct trend for the landings at
Louisiana ports to increase and the landings at ports in other Gulf
states to decrease. Florida and Mississippi landings decreased from 30
percent of the total Gulf landings in 1961 to 17 percent in 1970. For
Texas, the annual landings decreased from 13 percent of the total in
1961 to 4 percent in 1970. The Texas commercial fishery for menhaden,
which began in 1950, essentially ended with the closing of the menhaden
fish plant at Sabine Pass, Texas, in 1972.

According to Fisheries of the United States (NMFS, 1981), the Gulf
menhaden catches in 1979 and 1980 were 1.72 and 1.55 billion pounds,
respectively. Of the 1.55 billion pounds of menhaden caught in the Gulf
in 1980, 1.31 billion pounds were caught within 3 miles of the coast.
The 1979 Gulf catch was valued at $73.4 million, whereas that for 1980
was valued at $69.1 million. For the 5-year period, 1975 to 1979, the
average annual catch of Gulf menhaden was 1.39 billion pounds.

3.2.2 Crude 0il1 Distribution System

The crude o0il distribution system, as discussed in Sect. 2.0, would
consist of one preferred pipeline route to Sun Terminal in Nederland,
Texas, and two possible alternative routes to either the 0i1 Tanking of
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Table 3-12. Catch data (Ib/acre) for selected depth Iintervals (subareas) In statistical area 17

for 19771
Catch (1b/acre) Catch value
Depth interval Brown shrimp White shrimp  Pink shrimp Other= Total ($/acre)
(fathoms)
0 to 5 0.659 5.964 0 0.561 7.184 12.87
w }
51: 6 to 10 0.984 0.908 0 0 1.892 3.93
0 to 10 0.920 1.905 0 0.110 2.935 5.70
11 to 15 1.070 0.060 0 0 1.13 2.49

1Catch data calculated from Gulf Coast Shrimp Data, Annual Summary (NOAA, 1979) and water
surface area data (from Patella, 1975).

2Mostly sea bobs (Xiphopenaeus kroyeri).
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Table 3-13. Catch data (Ib/acre) for selected depth intervals (subareas) in statistical area 18

for 19771
Catch (1b/acre) Catch value
Depth interval  Brown shrimp White shrimp  Pink shrimp Other? Total ($/acre)

(fathoms) :

0 to 5 0.354 5.426 0 0.310 6.09 13.16
6 to 10 1.621 0.741 0 0 2.362 5.24
0 to 10 | 1.450 1.372 0 0.042 2.864 6.31
11 to 15 3.202 0.024 0 0.013 3.239 6.57

1Ccatch data calculated from Gulf Coast Shrimp Data, Annual Summary (NOAA, 1979) and water
surface area data (from Patella, 1975).

2Mostly sea bobs (Xiphopenaeus kroyeri).




Texas, Inc., Terminal (OTTI) in Houston or the Pelican Island Terminal
in Galveston. Either pipeline could be constructed in addition to, or
in lieu of, the pipeline to Sun Terminal. The proposed Big Hill to
Sun Terminal 1line would extend to the northeast similar to the routes
discussed in the Texoma Group FEIS, Sect. A.7.4.1.5 (see Fig. 2-6).

The alternative pipeline routes are shown in Fig. 2-6. A southern route
would extend to the southwest from Big Hill to Smith Point on Galveston
Bay. The 1ine would pass southwesterly across Galveston Bay to a point
south of the Texas City Dike and then turn southeast to extend to the
proposed Pelican Island Terminal. The northern route would extend
westerly to a point east of Cedar Gully, which is a shore point west of
Trinity Bay. It then traverses southwesterly, crossing Highway 1405,
Hogg Island, and Spillman Island, to a point north of Barbour Cut. The
1ine then would pass under the Houston Ship Channel to Morgan Point and
proceed westerly to the Deer Park area and a point west of the existing
Shell refinery. The route then would turn north and cross the Houston
Ship Channel to OTTI.

3.2.2.1 Land Features
Preferred Pipeline Route

Land features of the Big Hill to Sun Terminal pipeline route have been
documented in the Texoma Group FEIS, Sects. 3.3.4.5 and B.3.4.5.4. The
route, as proposed, would cross prairie grassland, agricultural land,
and a small amount of wetlands. These wetlands include an area near
Alligator Hole Marsh and regions along Taylor Bayou and Hillebrandt
Bayou (see Fig. 2-6). Some deciduous floodplain forest and cypress
swamp exist along Hillebrandt Bayou (USACE, 1979).

Alternative Pipeline Routes

Land features of the alternative pipeline routes have been extensively
documented in two recent studies (Gosselink et al., 1979; USACE, 1979).
The on-land portions of the pipeline routes are within the East
Bay-Galveston Bay and Sabine drainage basins of the Chenier Plain and
Strand Plain ecosystems. Pleistocene deposits form the geologic
substrate of the region. These deposits are overlain in the coastal
zone by geologically recent sequences of cheniers. These topographic
highs are interlaced with extensive wetlands that lie near sea level
between the ridges. Land use in the region of the alternative pipeline
routes is primarily agricultural, consisting of improved pastureland and
rice farming. To the south of the routes are extensive wetlands, part
of which make up the Anahuac National Wildlife Refuge (see Fig. 2-6).

A chenier ridge extends in a northeast direction from Smith Point toward
the Big Hill complex. Extensive wetlands composed of fresh,
intermediate, and brackish marshes, which function as prime waterfowl
and nursery habitats, exist seaward of this ridge. The southern
pipeline, as proposed, would follow existing ROWs along the ridge,
avoiding wetlands where possible. From a point near Oyster Bayou to the
Big Hi11 complex, the 1ine would pass primarily through an agricultural
setting. The northern route is also primarily 1in an agricultural
region. However, areas of narrow riparian habitat and wetlands are
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present along bayous, such as East Fork Oyster Bayou or Spindletop
Ditch. After crossing Trinity Bay, the northern 1line would pass almost
entirely through an urban/industrial setting.

3.2.2.2 Water Environment

Preferred Pipeline Route

Water environments crossed by the Big Hill to Sun Terminal pipeline
include two bayous, several canals, and numerous irrigation ditches.
The two bayous, Taylor and Hillebrandt, are considered navigable waters
by the USACE and are periodically monitored for flow rate and water
quality (USACE, 1979). Recent water quality data are presented in
Tables 3-14 and 3-15 [Texas Department of Water Resources (TDWR), 1980].
Water use classification of the bayous, applicable state water quality
standards, and Federal water quality criteria have been discussed in the
Texoma Group FEIS, Sects. D.2 and D.3. Occasionally, state standards
for dissolved oxygen, pH value, and dissolved solids are violated in the
Taylor Bayou drainage basin.

Residues of polychlorinated biphenyl (PCB) compounds have been
identified as potential pollutants in Taylor and Hillebrandt bayous
(Texoma Group FEIS, Sects. B.3.4.2.1 and D.8). A survey conducted by
the Texas Water Quality Board (TWQB) (1974) found that sediment PCB
concentrations ranged from 0 to 72 ug/kg in the Taylor Bayou watershed,
with the highest 1levels detected in Hillebrandt Bayou immediately
downstream from the Beaumont area. Detection of these compounds was
attributed to treated wastewater discharges (TWQB, -1974). The PCB
concentrations reported for the Taylor Bayou watershed are considerably
less than values reported for highly industrialized areas subjected to
routine dredging such as the Houston Ship Channel (range: 2 to 13 g/kg)
and Calumet Harbor in Chicago (range: 31 to 301 pg/kg) (Fulk et al.,
1975). However, the relatively low concentrations of these compounds
reported in other area waterways suggest that Taylor and Hillebrandt may
have localized PCB pollution. Levels of PCBs in sediment collected in
other bodies of water near the Big Hill site (Salt Bayou at 5 Mile Cut,
Gulf ICW at Big Hill Road, Spindletop Ditch at the bend of Big Hill
Road, and Salt Bayou at Big Hill Road) which are sampled by the TWQB
(1977) and waterways 1located in more rural areas along the Gulf Coast
(USACE, 1976) were less than 20 ug/kg.

The fate of any sediments dredged for pipeline construction would fall
under the jurisdiction of the USACE, as established under Sect. 10 of
the 1899 Rivers and Harbors Act and Sect. 404 of the Federal Water
Pollution Control Act of 1972. The applicability of the new EPA
Proposed Testing Requirements for Dredge or Fill Disposal Site
Specification [45 FR 85360, December 24, 1980] would be determined
during the permitting procedure (see Sect. 4.2.3.3).

Surface flow in the region is generally to the southeast toward Sabine
Lake. Numerous canals and impoundments have been created in the area to
enhance water resource management for agricultural, industrial, and
recreational usage.
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Table 3-14. Selected water quality parameters for Taylor Bayou, Jefferson County, Texas

Taylor Bayou
state highway

73 west of Taylor Bayou at
Port Arthur Labelle Road
Water quality parameter (1978 - present) (1978 - present)
Water Temperature, °C
Average 21.39 27.13
Minimum 5.0 8.0
Maximum 31.8 31.0
Number of 43 32
determinations
Turbidity, Jackson
candle units
Average 71.71 --
Minimum 25.0 --
Maximum 132.0 --
Number of 7 --
determinations ‘
Specific conductance,
mmhos/cm @ 25°C
Average 779.55 374.22
Minimum 200.0 140.0
Maximum 6500.0 1400.0
Number of 40 32
determinations
Dissolved oxygen
(analysis by probe),
mg/L
Average 5.60 5.34
Minimum 3.4 3.2
Maximum 7.8 7.9
Number of , 35 32
determinations
pH, standard units
Average 7.02 6.94
Minimum 6.2 6.3
Maximum 8.0 7.9
Number of 41 32

determinations

3-38




Table 3-14 (continued)

Taylor Bayou
state highway

73 west of

Port Arthur
(1978 - present)

Taylor Bayou at
Labelle Road

Water quality parameter (1978 - present)

Fecal coliform
(membrane filter,

M-FC broth),

#/100 mL
Average 273.8 136.7
Minimum 2.0 30.0
Max imum 2300.0 500.0
Number of 20 9

determinations

Total filterable

residue (calc. 50%

conductance), mg/L
Average 361.1 187.2
Minimum 100.0 70.0
Maximum : 3250.0 700.0
Number of 42 32

determinations
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Table 3-15. Selected water quality parameters for Hillebrandt Bayou, Jefferson County,

Texas
Hillebrandt Bayou Hillebrandt
at state Bayou at
highway 365 Hillebrandt Road
Water quality parameter (1978 - present) (1978 - present)
Water temperature, °C
Average 20.9 21.3
Minimum 5.0 5.5
Maximum 32.0 31.5
Number of 32 32
determinations
Specific conductance,
mmhos/cm @ 25°C
Average 457.0 468.0
Minimum 150.0 130.0
Maximum 1200.0 1150.0
Number of 32 32
determinations
Dissolved oxygen
(analysis by probe)
mg/L
Average 5.0 4.6
Minimum 3.4 2.9
Maximum 7.4 10.0
Number of 32 32
determinations
pH, standard units
Average 6.95 6.91
Minimum 6.2 6.3
Maximum 7.5 7.4
Number of 31 32
determinations
Fecal coliform
(membrane filter,
M-FC broth),
#/100 mL
Average 162.5 1185.6
Minimum 10.0 10.0
Maximum 1000.0 6000.0
Number of 8 9

determinations
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Table 3-15 (continued)

Water quality parameter

Hillebrandt Bayou
at state
highway 365
(1978 - present)

Hillebrandt

Bayou at
Hillebrandt Road
(1978 - present)

Total filterable
residue (calc. 50%
conductance), mg/L

Average

Minimum

Maximum

Number of

determinations

228.6

100.0

600.0
32

233.5
65.0

575.0
32
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Alternative Pipeline Routes

The two alternative pipeline routes have major water crossings
associated with the Trinity-San Jacinto Estuary, which is composed of
Trinity, Galveston, East, West, and several smaller bays (TDWR, 1979).
Minor water crossings, associated with the on-land portion of the
pipeline ROW, are shown in Table 3-16. Both alternatives would
intersect the Oyster, East Bay, EIm, and Spindletop bayou drainage
basins. These are all freshwater crossings (USACE, 1979).

The region of Galveston Bay that is traversed by the southern pipeline
route has been extensively characterized by the USACE (1979). Waters of
lower Galveston Bay are generally of good quality. Average seasonal
salinity varies from 28 ppt at the surface to 30 ppt at the bottom
during the dry season (late summer to winter). From spring to early
summer, surface salinities average 20 ppt and bottom salinities average
30 ppt. The reduced surface salinity is directly attributable to
increased freshwater inputs. Surface temperatures generally range from
12 to 30°C during winter and summer, respectively. Dissolved oxygen
values are generally above 5.0 mg/L, with deficits occurring primarily
in deep channels or backwater areas. The bay crossing by this route is
projected to be 18 miles in length and would transect an area with
natural maximum depths of approximately 9 ft. Shoaling occurs in the
region of Hannas Reef, with depths less than 4 ft common. Ship channel
depths are maintained at 40 ft.

The northern pipeline route would cross about 9.5 miles of Trinity Bay
(see Fig. 2-6). Depths are normally 3 to 6 ft. Salinities fluctuate
widely because of the Trinity River discharge and generally range
between 5 and 17 ppt. Temperatures range between 10 and 30°C. Two
other major crossings would be made under the Houston Ship Channel, one
at Morgan Point and Tabbs Bay and one north of Deer Park to OTTI. Water
depths in these reaches of the ship channel are maintained at 40 ft.
Water quality in the channel is generally poor because of the high
industrial activity along the shoreline.

3.2.2.3 Climate and Air Quality

Climatology and air quality features in the region associated with the
crude oil distribution system are similar to those presented in Sects.
3.1and 3.2.1.3.

3.2.2.4 Ambient Sound Levels

Sounds in the region associated with the crude o0il distribution system
are similar to those described in Sect. 3.2.1.4. Detailed discussions
of ambient sound levels are presented in the Texoma Group FEIS, Sect.
B.2.4.

3.2.2.5 Species and Habitats

The ecosystem that would be transected by the crude oil distribution
system has been described in detail in the Texoma Group FEIS, Sect.
B.2.5.2.4, by Gosselink et al. (1979) and the USACE (1979). The
habitats crossed by the preferred pipeline route to Sun Terminal include
primarily prairie grasslands, which are used for agricultural purposes
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Table 3-16. Minor water crossings associated with preferred and alternative crude oil
distribution systems, Jefferson and Chambers Counties, Texas

Big Hill to
Sun Terminal
(preferred)

Big Hill to
OTTI
(Alternative)

Big Hi11 to
Pelican Island
(Alternative)

Rhodair Gully

John's Gully

Spindletop Bayou

ETm Bayou

East Fork Double Bayou
West Fork Double Bayou

Cedar Bayou

Spindletop Bayou

ETm Bayou

East Fork Oyster Bayou
West Fork Oyster Bayou

Lone Oak Bayou
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such as pasture and farming. These upland environments and their
resident flora and fauna have been described in Sect. 3.2.1.5. Open
freshwater habitats would be crossed at Taylor and Hillebrandt bayous.
The bayous are likely to contain fish species which are representative
of east Texas creeks (alligator gar, spotted gar, red and blacktail
shiners, bullhead minnow, golden topminnow, mosquitofish, bluegill, and
warmouth) (USACE, 1979). Wetlands existing along shores of these bayous
and northeast of the Big Hill site in the vicinity of Alligator Hole
Marsh are freshwater in nature. In the Sabine Basin freshwater marshes
are characterized by such vegetation as bulltongue, alligatorweed,
spikerush, coontail, white water-1ily, horned bladderwort, giant
bulrush, and other plants (Gosselink et al., 1979). Nutria are the most
abundant mammals in this type of habitat. Bird life in freshwater
wetlands is diverse, particularly during the winter months when
migratory waterfowl inhabit the marshes.

The alternative pipeline routes are projected to traverse a wide variety
of environments (Sect. 3.2.2.1). Both routes would cross portions of
the Trinity-San Jacinto Estuary. This estuary is the largest of eight
major Texas estuarine systems and ranks first in commercial shellfish
production (blue crab, American oyster, white shrimp, and brown shrimp)
and fourth in finfish production (croaker, black drum, red drum,
flounder, sea catfish, spotted seatrout, and sheepshead). Because of
the estuary's high productivity, extensive information is available on
its biological resources (Christman et al., 1978). OQOyster reefs,
located south of Smith Point, are the only unique benthic habitat
associated with the projected southern alternative pipeline route
(Fig. 3-7).

Terrestrial habitats which would be crossed by the alternative northern
pipeline route are similar to those encountered by the preferred
pipeline route from Big Hi1l to Sun Terminal. They consist largely of
prairie grasslands, now used for pastureland and crops, and some
freshwater marshlands. More extensive wetlands, including intermediate
and brackish marshes, are located along the southern pipeline route.
The dominant plant in the intermediate and brackish wetlands is
saltmeadow cordgrass (Gosselink et al., 1979). These habitats have an
important biological function, serving as nursery areas for shrimp and
Gulf menhaden and as feeding grounds for waterfowl. '

3.2.2.6 Natural and Scenic Resources

Preferred Route

The environmental setting of the o0il distribution route is prairie
grassland, agricultural land, and freshwater marshes. The wetlands have
the highest natural and scenic value, primarily because they provide
habitat for migratory waterfowl, furbearers, and other animals (see
Sect. 3.2.1.6).
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Alternative Routes

The natural and scenic resources which would be crossed by the
alternative northern pipeline route consist primarily of numerous bayous
in Chambers County and the northern portion of Trinity Bay. These areas
are attractive predominately to sportsfishermen and waterfowl hunters.
Most of the upland habitat along this route is pastureland or cropland;
only small areas of deciduous forest occur in Chambers County
(USGS, 1973).

Bayous and marshes dominate the natural and scenic resources located
along the projected southern pipeline corridor. The abundant marshes in
this area provide coastal wintering habitat for migratory waterfowl in
the Central Flyway (USFWS, 1977a). This proposed pipeline route trends
to the north of Anahuac National Wildlife Refuge and to the west of
McFaddin National Wildlife Refuge (see Fig. 2-6). Other wetlands in the
southern part of Chambers County (Oyster Bayou, Robinson Bayou, and Lake
Surprise) have also been considered as candidate sites for national
wildlife refuges (USFWS, 1977a). The USFWS is purchasing land only for
the Oyster Bayou refuge (USFWS, Anahuac, Texas, personal communication,
November 1980).

3.2.2.7 Archaeological, Historical, and Cultural Resources

Preferred Route

A cultural resources survey was conducted along the preferred and
alternative o0il distribution pipeline routes to Sun Terminal in the
Texoma Group FEIS, Sect. B.3.4.7. Although the preferred Big Hill to-
Sun Terminal route for the proposed action differs slightly from routes
considered previously, the findings 1in the Texoma Group FEIS are
considered representative of those 1ikely to occur along the new route.

The survey verified the existence of a shell midden on the east bank of
Taylor Bayou (Thomas et al., 1977). Three other deposits were located,
one of which was found south of the Port Arthur Country Club. These
areas were secondarily deposited and did not warrant further
consideration wuntil the source area was established. There are no
properties in the pipeline ROW listed or proposed for the National
Register of Historic Places. '

Alternative Routes

Although field surveys have not been conducted to delineate the
archaeological, historical, and cultural resources along the proposed
alternative pipeline routes, the Texas Historical Commission has been
consulted (letter communication, November 1980; see Appendix D). The
commission indicated that the northern route would pass through an
extremely sensitive area which has numerous archaeological and
historical sites, and some sites near the town of Anahuac are listed on
the National Register of Historic Places. These include Chambersea and
Fort Anahuac.

Most of the archaeological, historical, and cultural resources near the
southern route are located in the Galveston-Texas City area.
Galveston's resources have been extensively reviewed by the USACE
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(1979). Galveston's history has focused mainly around maritime
activities, as indicated by the many recorded shipwrecks in this area
(USACE, 1979). The Texas Historical Commission reported that the
southern route would pass through a historically and archaeologically
sensitive area from Pelican Island through the Texas City Dike region.
A Civil War era schooner is believed to have been sunk in the area of
the Texas Dike. Material dredged at this location has contained
prehistoric artifacts (Texas Historical Commission, letter
communication, November 1980; see Appendix D). Surveys undertaken for
the USACE project to construct a multipurpose deepwater port and crude
0il distribution system at Galveston have recorded shell middens in the
southern coastal regions of Chambers County (USACE, 1979). These sites
are located fairly close to the projected pipeline route at Smith Point.

3.2.2.8 Socioeconomics

Preferred Route

The socioeconomic characteristics of this area are similar to those
described for Jefferson County in Sect. 3.2.1.8. Sun Terminal at
Nederland is located within the Beaumont-Port Arthur-Orange industrial
complex, where the economy is dominated by the petrochemical industry
and petroleum refining operations.

Alternative Routes

The alternative northern pipeline route would transect essentially two
different types of socioeconomic environments: (1) the relatively rural
portions of Jefferson and Chambers Counties and (2) the highly
industrialized area in Harris County between Baytown and Deer Park. The
economic base of the prairie upland area between the Big Hill salt dome
and Trinity Bay is mineral extraction (oil and natural gas production),
rice farming, and livestock (beef cattle) production. Housing, goods,
and services may have restricted availability within the small rural
communities. The towns of Anahuac and Winnie are the largest
communities near this portion of the proposed pipeline corridor (see
Table 3-6).

After crossing Trinity Bay, the pipeline is projected to cross Baytown
and extend up to OTTI facilities near Deer Park. This area has
experienced rapid growth during the past decade as a direct result of
industrial development. Population estimates are presented in Table
3-6. The economy of Baytown and Deer Park 1is based on petroleum
products and the petrochemical industry. As satellite communities to
Houston, Baytown and Deer Park use goods and services provided by the
Houston metropolitan area to supplement their own resources
(USERDA, 1977).

The alternative southern pipeline route would transect essentially two
different types of socioeconomic environments: (1) the relatively rural
portions of Jefferson and Chambers Counties and (2) the highly
industrialized area in Galveston County between Texas City and
Galveston. In the rural areas of Jefferson and Chambers Counties, both
upland prairie and coastal wetland habitats occur. The economy is based
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on o0il and gas production, rice farming, and livestock production. The
portions of these counties potentially affected by this pipeline
corridor have low population densities and are fairly inaccessible by
road. The largest communities near the projected pipeline route are at
least 8 miles away. They include Anahuac and Winnie in Chambers County
and towns along the Bolivar Peninsula in Galveston County.

After crossing Galveston Bay, the pipeline is projected to roughly
parallel the Texas City Ship Channel and extend to the Pelican Island
Terminal facilities at Galveston. The Galveston-Texas City area has
experienced steady population growth in recent years. Population
estimates are presented in Table 3-6. Existing land use in this area
varies from heavy industrial to relatively undeveloped areas along the
tidal flats, beaches, and marshes. The economies of Galveston, Texas
City, and Houston, when combined, constitute one of the largest in the
United States (USACE, 1979). Important components of this economy
include manufacturing (refining, petrochemicals, chemicals, and
processing sectors), port traffic, services, trades, and commercial
fishing.

3.2.3 Bryan Mound Expansion

The preferred action described in Sect. 2.0 would involve creation of
four new caverns at the Bryan Mound site. An alternative to this would
be the creation of six new storage caverns. No new land acquisition is
required by the project, as all expansion would occur within existing
properties. Environmental conditions related to the site and its
operation are described in detail in existing documents (Seaway Group
FEIS; Hann et al., 1979; Comiskey et al., 1980; Metzbower et al., 1980).

3.2.3.1 Land Features

Bryan Mound is located about 3 miles southwest of Freeport, Texas, in

the Gulf Coastal Plain Physiographic Province. This area is
characterized as a relatively flat, featureless prairie terrace with
abundant swamps and marshes. Low-gradient streams are common, and

natural levees are often found along the streams (Seaway Group .FEIS,
Sect. 3.2.1.1). The Bryan Mound salt dome is a major topographic relief
feature in this coastal area, rising to a maximum elevation of 16 ft
above mean sea level. The dome 1is bounded by a man-made flood and
hurricane protection levee system. The bathymetry of the offshore area
is relatively flat, with a small shell ridge and rock formation located
near the diffuser site (Seaway Group FEIS, Sect. 3.3.1.1).

A11 land required for the Phase III expansion is within existing
properties described in detail in the Seaway Group FEIS, Sect. 2.3.

3.2.3.2 Water Environment

Bryan Mound is bordered by four major surface water bodies: the Brazos
River Diversion Channel, the Freeport Harbor, the ICW, and the Gulf of
Mexico. The site is located between the diversion channel and the ICW
in an area protected by a man-made levee system. Several lakes and
reservoirs exist within the triangular region delineated by the levee
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~system, and others, including Mud and Bryan lakes, are outside the
levees. Texas water quality standards classify the tidal portion of the
lower Brazos River as suitable for both contact and noncontact
recreation and for propagation of fish and wildlife. Subsurface water
resources include (1) the Chicot aquifer to a depth of about 1,100 ft,
of which the upper 80 ft is fresh, (2) the slightly saline Evangeline
aquifer from 1,100 to about 3,500 ft, and (3) the deep, highly saline
Oakville sands. Surface waters and groundwaters are discussed in more
detail in the Seaway Group FEIS, Sects. 3.3.2 and B.3.2.

3.2.3.3 Climate and Air Quality

The climate of the region containing Bryan Mound is considered humid.
Because of its location near the Gulf Coast, the site is more strongly
influenced by offshore meteorological conditions. Generally, higher
wind speeds, more frequent east to southeasterly winds, smaller diurnal
temperature ranges, slightly higher humidity, and greater storm activity
are characteristic of the coastal area where the salt dome is located.
Wind and storm conditions off the Gulf Coast have a pronounced influence
on variations in water height near the dome (Seaway Group FEIS, Sect.
3.3.3.1).

Air quality data for the Bryan Mound site are unavailable; however, the
Texas Air Control Board maintains a monitoring station nearby in
Clute/Freeport (see Table 3-3), which may be considered a worst-case
representation of Bryan Mound background air quality because of the
proximity o6f the monitoring station to a major petrochemical industrial
complex. In 1979, the 1-h ozone standard was exceeded on 99 days. In
addition to petroleum refineries and petrochemical industries,
significant local pollution sources include transportation and
combustion of industrial fuels.

3.2.3.4 Ambient Sound Levels

Activities influencing sound 1levels in the vicinity of Bryan Mound
include SPR Phase I and II operations at the dome itself, traffic on the
ICW and Brazos River, petrochemical activity at Freeport, and vehicular
traffic. Channel dredging in the Freeport Harbor also affects Tlocal
sound levels at the site. To the west of Bryan Mound, in essentially
unpopulated areas more distant from industrial activity, sound levels
are dominated by animals and wind rustling foliage. Bryan Beach
Recreational Area, an undeveloped recreational site, borders the salt
dome on the south (Seaway Group FEIS, Sect. 3.3.4).

3.2.3.5 Species and Habitats

Habitats found at the Bryan Mound site consist of coastal prairie, Gulf
Coast marshland and open bodies of water. The coastal prairie is
dominated by medium to tall grasses characterized by an open to
moderately dense wildlife cover. Domestic (cattle) as well as wild
(numerous birds, rabbits, and rodents) animals are found in the prairie
grasslands. Brackish marshlands are the most abundant habitat type
found on the site. The flora and fauna common to these wetlands include
coastal sacahuista, marsh hay cordgrass, big cordgrass, bulrush,
cattail, rushes, small animals, snakes, and waterfowl. Many ducks,
seabirds, roseate spoonbills, and wading birds have been observed in the
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marshland to the northeast of the site (Seaway Group FEIS, Sect.
B.3.5.1). The numerous bodies of water provide a diverse range of
aquatic habitat: small fresh, brackish ponds, and offshore areas in the
Gulf of Mexico. Coastal and inland waters are important to biological
communities for feeding, cover, and nursery areas. Gulls, terns,
herons, and egrets use these areas for feeding, resting, and nesting
(Seaway Group FEIS, Sect. B.3.5.2).

Threatened and Endangered Species

Phase III expansion of Bryan Mound would occur within existing DOE
property. The region is industrially developed and no threatened or
endangered species are known to occur at the site (Seaway Group FEIS,
Sect. B.3.5.2). Migratory birds, such as the bald eagle and peregrine
falcon, may fly over the area and use adjacent wetlands for feeding.

3.2.3.6 Natural and Scenic Resources

The marsh and prairie areas surrounding Bryan Mound are typical of those
found throughout this region along the coast of Texas and have no unique
natural or scenic features. Because of prior industrial development,
the area in the immediate vicinity of the project site has a relatively
low aesthetic value. Bryan Beach State Park and San Bernard and
Brazoria National Wildlife Refuges are 1located near the salt dome
(Seaway Group FEIS, Sects. 3.3.5.2 and 3.3.6).

3.2.3.7 Archaeological, Historical, and Cultural Resources

A cultural resources study conducted at Bryan Mound salt dome did not
uncover any archaeological, historical, or cultural resources
(Chaffin-Lohse, 1977). This survey included three components:

(1) An on-ground search through the 1l-mile diameter of the
dome and 8.1 miles of pipeline ROWs.

(2) Record checks of the Texas Archaeological Research
Laboratory files and the Texas Historical Commission
Inventory of Historical Sites.

(3) Five test-pit excavations within the domal area.

During construction of the existing facilities at Bryan Mound, one
historical artifact, a wagon wheel, was uncovered in the brine disposal
pipeline route (Parsons-Gilbane, personal communication, December 1980).
Construction was halted until a state official from the Texas Department
of Parks and Wildlife could determine its significance. It was not
considered a find worthy of further investigation, and construction
operations were resumed. No properties at the Bryan Mound site are
listed or proposed for the National Register of Historic Places.

3.2.3.8 Socjoeconomics

The Bryan Mound project is located within the group of communities known
collectively as Brazosport, which 1includes the city of Freeport.
Petroleum-related facilities represent a significant share of this
area's highly industrialized economy. Population estimates that are
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more recent than those included in the Seaway Group FEIS (Sect. 3.3.8)
are presented in Table 3-17 and indicate that the Brazosport area is
rapidly growing. More information on the socioeconomic environment of
the Bryan Mound site is included in the Seaway Group FEIS, Sect. 3.3.8.

3.2.4 West Hackberry Expansion

The proposed Phase III plan is to create three new 10-MMB o0il storage
caverns at the West Hackberry site. An alternative would be the
construction of only one 10-MMB cavern at this facility. A detailed
discussion of the site facilities and local environment are presented in
the Texoma Group FEIS, Sects. A.4.4.1 and B.3.1.

3.2.4.1 Land Features

The dominant topographic feature in Cameron Parish are the cheniers or
stranded former beach lines. Marshland is also extensive in this area.
Man-made Tlevees and dredge spoil disposal areas have modified the
topography in many parts of these wetlands (Texoma Group FEIS, Sect.
B.2.5.2.1). The West Hackberry salt dome is located near the western
end of Hackberry Ridge. Open water areas exist northwest of the dome,
and marshlands predominate to the south and west. The dome itself is
covered by prairie grasslands which, prior to SPR development, had been
converted to pastureland. Phase II construction operations described in
the Texoma Group FEIS, Sect. 2.4.2, currently dominate the landscape at
the West Hackberry dome. } Expansion at the site would require the
purchase of lands to the west and/or south of the existing facilities
(see Fig. 2-4). These tracts of land are now developed for residential
and/or agricultural use. There are ten homes inside the 34-acre region
proposed for expansion, with surrounding lands consisting primarily of
pasture. The expansion sites are located on prime farmlands of the
Crowley-Morey-Mowata association, but are not currently under
cultivation. There are about 103,000 acres of prime farmland and 10,500
acres of potential prime farmland in Cameron Parish (SCS, 1981). No
wetlands are within the potential expansion areas.

3.2.4.2 Water Environment

The West Hackberry salt dome 1is 1located in hydrologic wunit 9 of
southwestern Louisiana within the estuarine part of the Calcasieu River
Basin. This hydrologic unit consists largely of ponds, 1lakes, and
marshes, with less than 10 percent dry land. Water features of the West
Hackberry site are dominated by Black Lake along the northern edge of
the site. This is a brackish lake with salinities generally between 5
and 10 ppt (Texoma Group FEIS, Sect. 3.3.1.2). No water environments
are located within the proposed expansion areas.

3.2.4.3 Climate and Air Quality

The regional climate of the West Hackberry area is classified as
"humid-subtropical with strong marine influences" (Texoma Group FEIS,
Sect. B.2.3.1). Seasonal fluctuations are moderate. Winters are
generally cool and clear with occasional periods of overcast skies. In
summer the days are generally warm and humid, with 1little daily
variation. Afternoon showers and thundershowers occur frequently.
Rainfall averages about 54 in./year at Hackberry (Texoma Group FEIS,
Sect. B.2.3.1).
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Table 3-17. Population estimates for communities located within Brazoria County, Texas

Population estimate?

Location 1970 1978 1980 (projected)
County (total) 108,298 163,920 178,099
Lake Jackson 13,376 19,810
Angleton 9,770 14,752
Freeport 11,997 14,427
Clute 6,023 10,575

lInformation provided by personal communication (November 1980) with

Houston-Galveston Area Council.
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The available data for regional air quality indicate that the NAAQS for
NMHC and ozone are violated at monitoring stations near the West
Hackberry site. Sulfur dioxide, nitrogen dioxide, carbon monoxide, and
hydrogen sulfide are presently in compliance with all applicable air
quality standards, indicating a lack of heavy regional concentrations of
combustion processes (Texoma Group FEIS, Sect. B.2.3.3.1). Phase II
construction activities at West Hackberry were projected to result in
temporarily increased combustion and fugitive emissions in the project
area; however, offsite violations of applicable air quality standards
were not likely to occur from these operations (Texoma Group FEIS, Sect.
4.3.3.1).

3.2.4.4 Ambient Sound Levels

Before development of the West Hackberry dome for the SPR program,
background noise Tlevels in and around the site were typical of a
secluded, essentially flat area. In the winter and spring, the major
contributing noise sources were wind and periodic bird calls. In
summer, because of the high humidity and warmth, noise was dominated by
the sounds of insects and frogs in addition to bird calls and the sounds
of wind in the foliage and brush (Texoma Group FEIS, Sect. 3.2.4). At
present, construction operations for Phase II are contributing to the
background noise levels. Diesel engines were considered to be the most
consistent source of noise, while drilling equipment was projected to
create the peak sound levels. More information on existing construction
and operational sound Tlevels is presented in the Texoma Group FEIS,
Sects. 4.3.4.1 and 4.3.4.2.

3.2.4.5 Species and Habitats

The region encompassing West Hackberry's storage facility and its water
supply, brine disposal, and oil distribution connections is ecologically
varied. The dome itself is an upland habitat of prairie grassland that
has been converted to pastureland. Native prairie grasses, pasture
cover, and animal life are similar to those described for the dome area
at Big Hill (Sect. 3.2.1.5). The grasslands at West Hackberry also
contain scattered trees such as oak, ash, American elm, and sweetgum.
The biotic environment of the water supply corridor and part of the oil
distribution system includes estuarine organisms (found in Black Lake,
the marshland north of the lake, and the ICW) and the flora and fauna of
upland terrestrial environments south of the ICW. The segment of the
0il distribution system extending westward along the ICW and across the
‘Sabine and Neches rivers to Sun Terminal transects freshwater to
brackish marsh, spoil banks, and agricultural land (Texoma Group FEIS,
Sect. B.3.1.5.4). These ecosystems are described in detail in the
Texoma Group FEIS, Sects. B.2.5.2.2 and B.2.5.2.3. The project's brine
disposal pipeline route crosses dry land (pastureland and spoil banks),
wetlands (brackish marsh), and both estuarine and marine open water
environments. The wetland and estuarine habitats along this route are
biologically important environments because they provide nursery areas
for shellfish and finfish and nesting and feeding areas for abundant
waterfowl. Many commercially important species such as menhaden,
Atlantic croaker, mullet, and brown and white shrimp are found in
offshore areas in the Gulf. The American alligator, a threatened
species (threatened by similarity of appearance), is known to inhabit
West Hackberry.
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Threatened and Endangered Species

Expansion of the West Hackberry site may require the acquisition of up
to 34 acres of land adjacent to the existing site. This land is managed
rural pasture and residential and is not considered prime habitat for
any threatened or endangered species. No wetlands occur within the
proposed area of expansion.

3.2.4.6 Natural and Scenic Resources

The West Hackberry site is located north of the Sabine National Wildlife
Refuge on the southern shore of Black Lake. Natural and scenic
resources of the area consist of a rich variety of wildlife which is
primarily associated with the abundant wetlands. More information is
presented in the Texoma Group FEIS, Sect. B.2.6.

3.2.4.7 Archaeological, Historical, and Cultural Resources

Cultural resources surveys conducted in 1977 and 1979 did not reveal any
evidence of prehistoric or historically important resources that would
be affected by the project described in the Texoma Group FEIS (Weinstein
et al., 1977, 1979). A coastal shell midden is located south of Black
Lake and west of both the current SPR project at West Hackberry and the
land under consideration for the proposed expansion (Fig. 2-4). Before
construction of the brine discharge pipeline from the West Hackberry
project site to the Gulf of Mexico, another cultural resources survey
was conducted along the pipeline route (Weinstein and McCloskey, 1980).
Three previously described sites were known to exist in proximity to the
route. A11 of these sites, however, were far enough away from
construction operations so that no adverse impacts would occur. Two new
sites and a spot find were recorded during the survey. These finds
consisted of two plain prehistoric shards (broken ceramics, glass, etc.)
and what appeared to be remains of a twentieth century hunting camp.
Neither was considered significant in terms of National Register
criteria. None of the property evaluated for West Hackberry expansion
is listed or proposed for inclusion in the National Register of Historic
Places.

3.2.4.8 Socioeconomics

A11 of Cameron Parish is considered a rural, coastal environment.
Because no incorporated communities exist within the parish, population
estimates for Hackberry, Cameron, and Holly Beach cannot be updated from
the rough figures provided in the Texoma Group FEIS, Sect. B.3.1.8.2.
The 1979 population estimate for the entire parish is included in Table
3-8. This figure is similar to the estimate of 10,620 predicted for
this parish during 1980-1990 (Texoma Group FEIS, Sect. B.3.1.8.2). The
metropolitan area located closest to the West Hackberry project site is
Lake Charles and its satellite communities in Calcasieu Parish. Recent
population estimates for these towns (Table 3-6) indicate that steady
growth has occurred over the past decade.

The socioeconomic environment of Cameron Parish is the only environment
of relevance in evaluating the proposed Phase III expansion at West
Hackberry. The rationale is that Cameron Parish, and specifically the
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Hackberry district, was the only 1locale significantly affected by
Phases I and II. There is no reason to expect a change in the
distribution of impacts in Phase III.

The socioeconomic environment of any impacted area consists of aspects
that, under normal conditions, are not easily quantifiable, such as the
number of parish residents employed at one time at the site or the
increase in retail sales associated with the project. Certain aspects
cannot be quantified at all, but are nevertheless important. In Cameron
Parish, the latter case is probably the overriding one.

The information used in the following discussion of salient
characteristics of the socioeconomic environment in Cameron Parish was
derived from recent and previous site visits, field work, data gathering
by telephone, and examination of pertinent literature.

The three basic! sectors of the Cameron Parish economy are
fishing/shrimping, rice farming, and petroleum production. There are no
incorporated towns in the parish; consequently, all nonjudicial
governmental functions are carried out by the elected police jurors.
Goods and services are not elaborate, but are sufficient for the needs
of local residents. Opportunities for outdoor recreation are plentiful.

To understand the socioeconomic environment as it now exists, while
Phase II construction is being completed, it is important to consider
three factors: (1) few workers were hired from the parish, (2) a large
number of workers moved into the Hackberry vicinity during their
employment,2 and (3) Hackberry is relatively distant from most of the
other towns in the parish. Many of the towns are located on the Gulf
Coast and are much more heavily dependent on fishing as an economic
base. These three factors are sufficient to explain the existing
socioeconomic environment. :

At Hackberry, some public services were strained by the influx of Phase
II construction workers. The school system experienced an increase in
enrolIment which was previously fairly. stable. There was an increase in
traffic, both by volume and by weight, that caused rapid deterioration
of Tlocal and state roads (DOE repaired some roads and stated an
intention to repair others). Roadside litter increased along routes
taken by commuting workers despite DOE efforts to clean the area. The
parish sheriff noted an increase in disturbances requiring the attention
of law enforcement officers, although this could be expected for any
population increase. Finally, problems related to sewage treatment
(only septic systems are available) were perceived to be sufficiently
serious that parish officials began efforts to develop a community-wide
treatment system. The local officials attribute the influx of workers
to Hackberry for SPR Phase I and II as aggravating the sewage treatment
problem.

1A basic sector is one which provides material for trade outside of the
county/parish.

2No precise number can be given, but a detailed site examination sug-
gested at least 100 workers moved to the area, with about 30 bringing
their families.
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Although the problems have not been offset by increased sales or tax
revenues, local merchants have benefited from the additional population.
Since they did not over-expand, there is now a temporary boom in sales.
An extreme decline in sales at a future date is not anticipated. 1In
general, the socioeconomic environment of Hackberry can be described as
one with some problems.

For the rest of the Parish, the socioeconomic environment is quite
different. There has been virtually no economic gain for the rest of
the parish as a result of the project. Unemployment has been
historically low, and there is essentially no chance for increased
retail sales. Although the rest of the parish has experienced no
adverse socioeconomic impacts to date, there is a great deal of concern
that the disposal of brine in the Gulf or the withdrawal of raw water
from the ICW will undermine two of the basic sectors of the economy:
(1) fishing and shrimping and (2) rice farming. There is a possibility
that increased salinity would damage fishing and shrimping opportunities
and that withdrawal of raw water would cause an inflow of salt water
from the Gulf, further damaging fishing and shrimping, as well as rice
farming. These concerns are discussed in Sects. 4.2.2 and 4.2.5 of this
statement. However, since the local economic base largely determines
all socioeconomic conditions in Cameron Parish, the concerns about
possible damages to basic economic sectors are pervasive throughout the
Parish. This 1is the only salient socioeconomic characteristic of
Cameron Parish exclusive of the Hackberry district.
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4.0 ENVIRONMENTAL IMPACTS OF THE PROPOSED AND ALTERNATIVE ACTIONS

4.1 INTRODUCTION

This section describes impacts that would result from implementation of
212 million barrels (MMB) of 0il storage for Phase III. These impacts
would be associated with (1) the construction and operation of a 140-MMB
Strategic Petroleum Reserve (SPR) storage facility at Big Hill, Texas,
and (2) expansion of the Bryan Mound and West Hackberry sites to
accommodate an additional 70 MMB of crude oil. Expansion at Bryan Mound
and West Hackberry would involve one of two possible scenarios: '

Bryan Mound West Hackberry
Preferred 40 MMB 30 MMB
Alternative 60 MMB 10 MMB

As discussed in Sect. 2.2.1.1, the preferred alternative consists of
leaching four new storage caverns at Bryan Mound [at an increased leach
rate of 980,000 barrels per day (bbl1/d)] and three new caverns at West
Hackberry. A secondary alternative, discussed in Sects. 2.2.1.1 and
2.3.1.1, would place six expansion caverns at Bryan Mound and one at
West Hackberry. Even if an increased leach rate at Bryan Mound from
680,000 to 980,000 bbl/d is assumed, such an uneven distribution of the
seven Phase III expansion caverns between the two sites would result in
a cavern development period lasting 6 months longer than the preferred
40:30 scenario (see Fig. 2-2). Although this time loss is undesirable,
the 60:10 alternative appears to be the most practicable alternative to
the preferred 40:30 scenario.

If the 40:30 alternative were developed without increasing the Tleach
rate at Bryan Mound, Phase III expansion would be delayed by 14 months
because it would not be practical to integrate the Bryan Mound Phase II
and III leaching schedules (see Fig. 2-2). Development of the 60:10
alternative without increasing the leach rate at Bryan Mound would
result in a delay of 21 months.

In evaluating the possible impacts of these actions, an initial scoping
of similar and associated SPR construction projects was made (Appendix
A). The creation of a new SPR facility at Big Hill with raw water,
brine disposal, and crude o0il distribution systems would have the
greatest potential for impacts under Phase III. Expansion of the Bryan
Mound site would occur on existing Department of Energy (DOE) property
by using existing site facilities. At West Hackberry, expansion would
require the purchase of nearby lands, but as with the Bryan Mound
expansion, existing onsite facilities would be used for Tleach/fill,
refill, and drawdown operations.

Impact significance is related to the magnitude and duration of impacts
on the environment. Based on the experience gained during
implementation of Phases I and II at Bryan Mound and West Hackberry, it
appears that impacts related to offshore brine disposal, wetlands, air
quality, crude o0il transportation, and 1local socioeconomics are of
primary significance. Impacts related to ambient sound levels, natural
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and scenic resources, terrestrial species and habitats, archaeology, and
historical-cultural resources have generally been less significant in
the SPR program. This hierarchy is derived from the scope and nature of
the project:

0 Large volume of brine disposal.
0 Large volume of crude oil transport.
) Site facilities confined to a relatively small (several

hundred acres) area consisting of wellpads, ponds, pump
houses, and a few operations and maintenance buildings.

0 Peak labor force of several hundred employees in a rural
setting.
o Intermittent operations based on a maximum of five cycles

over a 20-year period.

Expansion of the West Hackberry site would result primarily in minor
incremental impacts to those described in the Texoma Group Final
Environmental Impact Statement (FEIS). The duration of impacts
described for this site (such as brine disposal) would be longer, but
their magnitude would not increase since crude oil fill, water intake,
and brine discharge flow rates would remain constant.

4.2 BIG HILL (140-MMB CRUDE OIL STORAGE FACILITY)

Construction of a 140-MMB storage facility at Big Hill, Texas, is the
major component of the proposed Phase III SPR expansion. The creation
of the new storage facility with an oil distribution system represents
the greatest potential for environmental impacts under Phase III SPR
expansion.

4.2.1 Land Features
Big Hill Site

The Big Hil1l complex of storage caverns has been designed so as to
provide for five fill/drawdown cycles which leave sufficient salt (web)
between the caverns to support the overlying strata. The geometry of
the cavern placements provides for a minimum of 480 ft of salt web
between adjacent caverns for structural support. To maintain internal
hydrostatic pressure and thus reduce the effects of salt creep on cavern
closure, caverns would always contain brine or crude oil and brine.
There would be no significant alteration of geologic structure
(subsurface) or surface land forms as a result of leaching, and no
impact on geologic structure would occur during normal facility
operation and maintenance activities.

Exploitation of salt deposits in the Gulf Coast region centers around
industrial (petrochemical feedstock for <chlorine manufacture) and
commercial (retail sales) markets. Salt structures similar to the Big
Hi1l dome, of which there are hundreds in the region, represent a
significant and ample reserve.
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Future salt production in the immediate area of the proposed storage
caverns would be incompatible with the SPR development of Big Hill.
Extraction of other minerals, namely sulfur, from the overlying caprock
would also be precluded; however, this is not a significant issue at Big
Hi11 as extensive sulfur exploration has shown that no economic deposits
exist.

The topography of the site would be altered slightly by grading and
diking activities; about 250 acres would be affected. The Big Hill
storage site would have a landscaping plan as part of the overall
construction program. This plan would wutilize, to the extent
practicable, existing trees, shrubs, and meadows to enhance the visual
impact of the facility. Because of the extensive amount of site grading
required, some of the existing 0ak trees within the site boundary would
be removed. Plants used for landscaping would be of a variety adapted
to the climate and growing conditions at Big Hill. Dikes would be
constructed around each wellhead to contain o0il or brine that might
escape from a cavern in the event of leakage from the wellhead. These
dikes would be constructed in compliance with the Spill Prevention
Control and Countermeasures (SPCC) plan developed and approved as part
of the project permitting process. During construction, minor soil loss
and some alteration in the onsite drainage pattern due to disturbance or
compaction could be expected. Soil loss at Big Hill because of site
construction-related erosion was conservatively estimated at about 10
tons/acre. This soil would be transported by runoff to the marshes
south and east of the dome and to gullies and sloughs to the north
(Texoma FEIS, Sect. 4.6.2). Soil conservation measures, such as
contouring and seeding, would be used to keep these losses to a minimum.

A policy statement developed by the President's Council on Environmental
Quality (CEQ) requires that all Federal agencies be concerned about the
encroachment of projects on prime farmlands (Federal Register, September
8, 1980). The development of o0il storage facilities at Big Hil1l would
potentially remove from current use as pastureland approximately 250
acres of Hockley silt loam, a soil classified as a prime farmland soil
in its native state.(see Sect. 3.2.1.1). Although suitable for use as
cropland, it is unlikely that the land within the site boundaries would
be cultivated because of past and current industrial development for
1liquid petroleum gas (LPG) storage and oil extraction. Operation of the
facility would affect 4.9 percent of the soils in Jefferson County
classified as prime farmland soils in the native state, but only 0.06
percent of prime and potential prime farmland soils (see Sect. 3.2.1.1).
Potential prime farmland soils are those that require irrigation or
draining to be usable and would no longer be in their native state.

Raw Water Intake and Onshore Brine Disposal Pipelines

Construction of the brine and raw water lines would affect the surface
and subsurface soil structure and drainage. Surface and subsurface soil
would become mixed where the trench is dug and refilled.
Double-ditching techniques would be used to minimize these impacts as
required by the permitting agency. Adjacent soils would become
compacted from the weight of pipe-laying equipment. The soil
associations that would be affected include the Morey-Crowley-Hockley
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soil association, the Harris-made 1land-soil association, and the
Sabine-coastal land-soil association.

The permanent pipeline right-of-way (ROW) would be allowed to revert to
its previous use as cropland or grassland, but any trees recolonizing
the ROW would be periodically removed. The land needed for permanent
pipeline ROWs for the Big Hill site amounts to 48 acres for the raw
water, brine, and utility cables to the Intracoastal Waterway (ICW).
From the ICW to the coast, a maximum of about 36 acres would be required
as permanent easement.

4.2.2 Water Environment
Big Hill Site

There are no onsite bodies of water that would be directly affected by
construction activities (see Sect. 3.2.1.2). Site preparation, however,
would be expected to accelerate the erosion in this area, resulting in
slightly higher sediment loads to the two small freshwater ponds located
on the northern and eastern edges of Big Hill salt dome and to the
wetlands located to the south and east of the site. In addition to
suspended solids, concentrations of certain dissolved and adsorbed
chemicals could be elevated from ambient levels in localized reaches of
wetlands or watercourses near the site. Pollutants associated with
miscellaneous construction activities are discussed in the Texoma Group
FEIS, Sect. 4.3.2.1. Because of the relatively flat topography around
the Big Hill salt dome, the limited areal extent of the disturbance, and
the temporary nature of the disturbance, construction-related impacts to
the waters around Big Hill are not significant.

Impacts to the quality of surface waters and groundwaters associated
with the area around the Big Hill salt dome could result from the
disposal and discharge of wastes. However, current plans call for the
collection of precipitation runoff from the oil surge tank and wellpad
(excluding wellpad sumps) areas in a storm water transport system that
would contain runoff from a 25-year, 24-h rainfall event. Before
.discharge into Spindletop Marsh, located southwest of the project area,
storm water would be tested for compliance with effluent limitations for
one water quality parameter, o0il, and grease. Based on design criteria
and National Pollutant Discharge Elimination System (NPDES) permit
requirements for Bryan Mound, concentrations of oil and grease in the
effluent would not exceed a daily maximum of 15 mg/L, with a daily
average of 10 mg/L. If the effluent did not comply with this
requirement, it would be treated by the oil-brine separator and then
discharged off shore. An impermeable lining in the brine pond would
prevent the contamination of surface or groundwaters by brine leakage.

A sewage treatment system would be ‘designed and operated so that
pollution of groundwater or surface water resources would not occur.
Sludges accumulated in treatment facilities would be disposed of off
site in compliance with local, state, and Federal requirements (see
Sect. 9.0). The water environment at Big Hill would not be
significantly affected.
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Raw Water Intake, Raw Water, and Onshore Brine Disposal Pipelines

Construction of the raw water pipeline is estimated to involve the
excavation of 54,000 cubic yards (yd3) of material from wetlands.
Approximately 10,000 yd3® of spoil would be dredged from the raw water
intake channel prior to installation of the intake structure. All
dredge spoil would be handled according to the permitted requirements of
the regulatory agency. Construction of the brine disposal pipeline
would require an additional excavation of 34,000 yd3 for a total of
98,000 yd3. These operations and decant water from the stockpiled spoil
materials would cause temporary, short-term perturbations to the water
quality of the ICW, Salt Bayou, Star Lake, and other watercourses
connected with wetlands transected by the pipeline routes. The effects
of dredging and dredge material disposal on water quality are well
characterized from studies conducted by the Dredge Material Research
Program, U.S. Army Corps of Engineers (USACE), Waterways Experiment
Station. Water quality perturbations could result from an increase in
turbidity, the release of nutrients, toxic chemicals, or other
undesirable materials, and oxygen depletion. These potential impacts
are discussed in the Texoma Group FEIS, Sect. 4.3.2.1. The fate of any
sediments dredged for Big Hill site construction would fall under the
jurisdiction of the USACE, as established under Sect. 10 of the 1399
Rivers and Harbors Act and Sect. 404 of the Federal Water Pollution
Control Act of 1972 as amended. A1l dredge spoil materials would be
handled as required by the regulatory authority (see Sect. 4.3.2.2).
Mitigation measures, which could be wutilized to reduce adverse
environmental impacts, include <construction techniques, such as
horizontal directionally drilling the pipeline under waterways and the
use of turbidity screens in the. ICW. Measures to be used would be
determined in consultation with local, state, and Federal authorities
during the permitting process.

During operation of the Big Hi1ll facility, the raw water intake pipeline
and the brine disposal pipeline would not adversely affect the water
quality of the ICW, Salt Bayou, Star Lake, or watercourses connected
with wetlands transected by the pipeline routes. The potential impacts
of spills from the raw water intake and brine disposal pipelines have
been addressed in the Seaway Group FEIS, Sects. 4.2 and E.2.2, and the
Texoma Group FEIS, Sect. 4.2.3. Although the raw water obtained from
the ICW for the Big Hill project may be brackish, spills from this
pipeline would cause only minor perturbations to the dry land and
wetland areas between the ICW and the site. Spills from the onsite and
offsite brine disposal pipelines and from the onsite brine pond would
have more severe ecological consequences. If the brine entered a body
of water not subjected to turbulent mixing, it would, because of density
differences, form a stratified layer at the bottom of the water column.
This could impact Tlocalized aquatic habitats, particularly those of
benthic organisms. If the body of water is well-mixed, the brine could
be rapidly diluted to near negligible concentrations. For brine
disposal pipeline spills on shore, the greatest risk would be those in
which water supplies (including groundwater), agricultural land, or
sensitive freshwater or marine nursery zones would be affected (Seaway
Group FEIS, Sect. E.2.2.5).

4-5




The withdrawal of water from the ICW during leaching and oil withdrawal
would only minimally affect water surface elevation, currents, and water
quality. The point of withdrawal would be on the ICW, about 6,700 ft
east of the junction with Spindletop Ditch. The rate of withdrawal
during leaching would be 1.4 x 10® bbl/d over a period of 37 months.
The maximum rate of withdrawal during drawdown would be 9.4 x 105 bb1/d.

The Massachusetts Institute of Technology (MIT) Water Quality Network
Model (Harleman et al., 1976), which is described in Appendix B, has
been used to quantify the effect of withdrawing water from the ICW
during leaching. Salinity, water depth, and flow velocities at a given
point along the ICW, and in the tidal cycle, reach equilibrium values
within 10 days after the onset of withdrawal (i.e., system behavior at a
given point remains constant from tidal cycle to cycle). The effects
during oil drawdown operations should be somewhat 1less than those
obtained during leaching.

Based on model results .presented in Appendix B, the water level in the
ICW would be depressed by a maximum of 0.04 ft near the withdrawal
point. To the west, halfway between the withdrawal point and Galveston
Bay, a water-level depression of less than 0.02 ft is predicted. At the
junction of the ICW and Port Arthur Canal, the depression would be less
than 0.01 ft.

Flow in the segment of the ICW between Galveston Bay and the Sabine Lake
is generally east to west (Gosselink et al., 1979). Withdrawal would
“cause a maximum change of 0.06 ft/s to this existing current. No
appreciable 1impact on the water supply due to the withdrawal is
anticipated.

The water quality in the ICW depends on the quality of water flowing
into the waterway from Sabine Lake and Galveston Bay and, to a lesser
extent, on the relatively smaller amount of water entering from other
sources such as Spindletop Ditch and runoff from adjoining wetlands.
Observed salinities in the ICW typically range from near 0 to 10 parts
per thousand (ppt). Model results indicate that the salinity near the
withdrawal point would increase by less than 1 ppt due to the induced
water flow patterns. Likewise, the salinity in the nearby water bodies
such as Spindletop Ditch may be increased by 1less than 1 ppt.
Therefore, the intake of water for the Big Hill site should not
significantly impact salinity in the ICW or any other water bodies.
Saltwater intrusion resulting from the withdrawal of water would be
undetectable from normally varying salinity regimes.

Offshore Brine Disposal

Construction of the offshore brine disposal system would require
dredging a pipe ditch in the Gulf floor. Approximately 21 acres of
benthic habitat would be disturbed for construction to the 3.5-mile
disposal site if the impact area is 50 ft wide. Increased turbidity,
which would be the major water quality perturbation, 1is considered a
short-term impact. Recovery of benthic habitat should occur within 1 to

4-6




2 years. Extension of the brine line to the 12.5-mile site would
increase the bottom area impacted to 76 acres. Detailed discussions of
the brine line construction impacts are presented in the Texoma Group
FEIS. Operational impacts of the offshore brine disposal system are
addressed in Sect. 4.2.5.

4.2.3 Climate and Air Quality

The region that would be impacted by the SPR Phase III program has been
designated as a nonattainment area with regard to photochemical
oxidants. As discussed in Sect. 3.0, EPA air quality standards are now
the same as those presented in the Texoma Group FEIS (Sect. C.3.1.3.3),
except for ozone, which has been elevated from 0.08 parts per million
(ppm) to 0.12 ppm, and lead, which has been set at 1.5 pg/m3. Air
quality impacts related to similar site construction activities are
discussed in detail in the Texoma Group FEIS (Sect. C.3.1.3). The
primary sources of air emissions during construction are paint vapors,
combustion products, and fugitive dust. Land preparation activities
would have the greatest effect on ambient air quality. The 24-h
particulate standard of 260 pg/m® inside the site boundary could be
exceeded for 1limited periods, depending in part on meteorological
conditions during construction. Changing the design of the Big Hill
site from 100 to 140 MMB would only increase construction impacts
slightly beyond those discussed in the Texoma Group FEIS (Sect. 4.6.3).
This would be primarily because of the construction of four additional
storage caverns and the associated wellpads and access roads.

During cavern leaching and fill activities, hydrocarbon emissions are
released from the oil/brine separators, brine pond, pumps, and other
site facilities. Most emissions emanate from the oil/brine separators
as a result of the vaporization of the lighter hydrocarbon fractions
dissolved in brine.

Emission rates for the four possible activities (leach, 1leach/fill,
final fi11, and refill) at the Big Hi1l site are presented in Table 4-1.
As planned, all 14 caverns at Big Hill are to be leached simultaneously
(not in groups), and the duration (in days) given in Table 4-1 for each
of the four activities reflects this procedure. As with the modeled
dispersion results, these values should be considered worst-case. No
adjustments for downtime or intermittent operations have been included
in the estimates. Detailed information on how these values were derived
is given in Appendices C.2 and C. 3.

As indicated in Appendix C.2, the emission rates for the leach/fill and
fill activities were estimated from data taken during leaching because
these activities have not as yet occurred. These values are "best
estimates" at this time and may be refined at a later point. The
emission rate for 1leach/fill indicates that this facility may be
classified as a major stationary source, >100 tons per year (tpy)
emissions. Emissions in excess of 100 tpy occur only during periods of
significant oil flow during the leach/fill phase, which accounts for
less than 45 percent of the total leaching period. Surge tankage is not
considered in determining onsite hydrocarbon emission levels at Big Hill
as these processes occur at Sun Terminal. Other drawdown emissions at
the site are insignificant.
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Table 4-1. Hydrocarbon emission rates for Big Hill (140 MMB)

HYDROCARBON EMISSION RATE

SOURCE OR ACTIVITY SHORT-TERM ANNUAL °
(gls) (tons)

LEACH ONLY - 638 d

BRINE EMISSIONS (.26 ppm) .80 27.8
VALVES, SEALS, SLOP TANKS .06 2.2
10,000 bbl, 45 ft DIAMETER BLANKET OIL TANK

5,500-bbl/d throughput

STANDING LOSS .04 1.4

WITHDRAWAL LOSS .02 7
TOTAL 92 3241
LEACH/FILL - 539 d
BRINE EMISSIONS (1.5 ppm) 4.64 161.2
VALVES, SEALS, SLOP TANKS .06 22
TOTAL 4.70 163.4
FINAL FILL - 200d
BRINE EMISSIONS (2.6 ppm) 1.81 55.9
VALVES, SEALS, SLOP TANKS .06 22
TOTAL 1.67 58.1
REFILL ONLY - 500 d :
BRINE EMISSIONS (1.90 ppm) 1.18 41.0
VALVES, SEALS, SLOP TANKS .06 22
TOTAL 1.24 43.2

*these values include a significant percentage of ethane

4-8




Another factor also contributes to the emissions of Table 4-1 being an
overestimate. As defined by the Texas Clean Air Act, Sect. 101.1, a
volatile organic compound (VOC) excludes ethane. The brine emission
levels of Table 4-1 include ethane, which is a significant constituent
during several activities. Major source status is based on VOC
emissions only (i.e., excluding ethane).

Computer modeling was used to project potential contributions to the
ambient atmosphere from NMHC emitted from the Phase III sites. The
computer model for projecting NMHC concentrations from the proposed
sites was selected by using the Workbook for the Comparison of Air
Quality Models (EPA 1977). This document contains a scheme for
classifying model applications (Table 4-2) that was used to select an
appropriate model for use. A 4-digit index number is first generated on
the basis of the pollutant's characteristics, averaging time desired,
source characteristics, and transport characteristics of the pollutant
of interest. The flow diagram of Table 4-2 indicates that NMHC is a
primary pollutant (i.e., one that is emitted directly from the source
rather than forming in the atmosphere) that is removed primarily by
chemical means. Short-term (1-h) averaging times are desired since the
ozone standard is a 1l-h standard. The source is essentially an area
source, and only short-range transport would be relevant from reactive
hydrocarbons emitted from a non-stack source. The resultant index
number (2223) indicates that the Efficient Gaussian Plume
Multiple-Source Air Quality Algorithm Model (RAM) would be most suited
to this application.

The RAM model is suitable for locations with level or gently rolling
terrain, where a single wind vector for each hour is a reasonable
approximation of the flow over the source area considered. A single
mixing height and a single stability class for each hour are assumed to
be representative of the area. In this study, the rural version of RAM,
RAMR (with Pasquill-Gifford dispersion parameters), and rural mixing
height values was used.

Emission information required of area sources consists of southwest
corner coordinates, source side length, total area emission rate, and
effective area source height. Output consists of calculated air
pollutant concentrations at each receptor for hourly averaging times, as
specified by the user. Concentrations from area sources are calculated
by considering the sources at various distances on a line directly
upwind from the receptor to be representative of sources at those
distances that affect the receptor. Modification of the vertical
distribution by eddy reflection at the ground or at a stable layer aloft
is also allowed. This eddy reflection is accomplished by a '"folding
back" of the portion of the distribution that would extend beyond the
barrier if it were absent. This is equivalent to a virtual image source
beneath the ground (or above the stable layer).

The meteorological input for RAM consists of a value for each of five
parameters--wind direction, wind speed, temperature, stability class,
and mixing height--all of which are representative of the region
containing the sources and receptors. Mixing height is required only if

4-9




Table 4-2. Scheme for classifying model applications
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the stability is neutral or unstable (EPA, 1978a). For this analysis,
1964 Houston surface data and Lake Charles upper air data were used for
modeling because only 1964 data were readily available. In trying to
predict future meteorology, 1964 is as representative as any other
(i.e., more recent) year. Lake Charles upper air data are used with
Houston surface data because they are the closest upper air readings
available.

Running RAM for an entire year with hourly meteorological input would
result in about 8000 pages of computer output (1 page for each of 8760
h), with over 52,000 generated concentrations (six location-specific
concentrations are printed for each hour). For this reason, the Single
Source Model (CRSTER) was first run to determine which day's
meteorological data would result in "worst-case" concentrations. CRSTER
has the advantage of printing only the highest 1-h concentration each
day and ranking these values in descending order (Appendix C.4, Table
C.4-1), thus making identification of the "worst-case" meteorological
day apparent. CRSTER also uses identical meteorological data input as
RAM. The disadvantage of using this model is that it will not accept
area sources. Therefore, the area source was approximated as a "stack"
of 3-m release height, 56.4-m diameter (equivalent to a source 50 m
square which is the approximate area of the oil-brine separators),
0.01-m/s flow rate (natural draft), and 23°C (ambient) temperature.
Although this procedure may not produce the exact 1 h of "worst-case"
meteorological conditions that running all 8760 h via RAM would
indicate, it is expected that a typically "very poor'" meteorological day
(one resulting in high concentrations) will be obtained.

CRSTER output results (Appendix C.4, Table C.4-1) indicated that the
maximum 1-h concentration occurred on day 176 (June 25 of the
hypothetical modeled year). This day also produced yearly maximum 3-h
and 24-h concentrations, definitely indicating a "worst-case"
meteorological day.

RAM was subsequently run for day 176 (Appendix C.4, Table C.4-2). The
emission source input was an area source 50 m square with a 3-m
effective release height--which is a reasonable assumption for an
evaporative non-stack source. The combined area of all sources listed
in Table 4.1 is actually somewhat larger than 50 m square, resulting in
a slight overestimate of emissions. Concentrations derived from RAM
were calculated at 0.5-km intervals over a rectangular grid of
approximately 31 km?, with the single area source (the o0il
brine-separator area) located at the center of this grid. Non-zero
concentrations occur at random (as a function of hourly meteorology)
throughout the grid area, but most occur very close (many on DOE
property) to the source; this would be expected for a small area source.
The nearest plant property boundary at Big Hill is about 0.3 km to the
east of the oil-brine separator. All other plant boundaries are at
least 0.6 km from the oil-brine separator.

The maximum projected 1-h NMHC concentration of 1008.8 pg/m3 occurred
1.0 km SE of the source from 6:00 to 7:00 am. RAM modeling results
shown in Appendix C.4, Table C.4-2, are for a source emitting 1 g/s of
NMHC. Ambient NMHC levels at any emission rate can be derived from this
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output as ambient levels are directly proportional to the NMHC emission
rate. Thus, RAM modeling results at 1 g/s can be used to estimate
ambient NMHC concentrations for the four activities at the Big Hill site
by simply multiplying by the short-term emission levels given in Table
4-1. This procedure would indicate the following absolute maximum
"worst-case'" 1-h concentrations for the four activities:

Maximum 1-h Impact

Activity Emission Rate (g/s) (pg/m3)
Leach only .92 928.1
Leach/fil1 4.70 4741.3
Final fill 1.67 1684.7
Refill only 1.24 1250.9

Overall, ambient NMHC impact from any of the four activities for any
hour-specific receptor 1location, as indicated in the RAM printout of
Appendix C.4, Table C.4-2, can be obtained by multiplying by the
short-term emission rate for that activity. The levels projected as
maximum 1-h NMHC impacts indicate that violations of the 3-h NMHC (160
ug/m3) standard are likely. Some 1-h values in excess of 160 ug/m3
(i.e., violations of the NMHC standard if they persist for 3 h) are
projected by RAM up to 3.5 km from the site. Background NMHC, as
typified by the Texas Air Control Board (TACB) Texas City monitoring
site yearly mean 1-h value, is about 400 pg/m3. This background would
tend to idincrease (slightly) ozone Tlevels projected from site NMHC
emissions if included. :

Although projected ambient NMHC concentrations are of some utility in
quantifying effects of the proposed Phase III expansion on overall air
quality, such hydrocarbon levels are generally only of concern in that
they contribute to the much more serious photochemical oxidant (ozone)
problem. Additionally, the 3-h NMHC standard (160 pg/m3), which was
used only as a guide in developing State Implementation Plans (SIPs) to
achieve the ozone standards, was proposed for revocation by the
Environmental Protection Agency (EPA) on May 8, 1981. EPA stated that
the standard (40 CFR 50) should be revoked because it does not directly
protect health or welfare and therefore is unnecessary and inappropriate
as a national health standard. Hydrocarbons are precursors of ozone,
for which there is a national ambient air quality standard.

Ozone (03) and other oxidants are formed in polluted atmospheres as a
result of a rather wide variety of photochemical reactions, the main
components of which include hydrocarbons, oxides of nitrogen, and
sunlight. The most important photochemical reactions involve the very
reactive single oxygen atom. Oxidants can be formed by several
reactions:

NOZ + hv = NO + 0 ,

03+hV=02+0,
R+ 0=R'0+ products such as R" ,

where hv represents a photon of 1light and R', and R" represents
hydrocarbon groups which could differ from R; R'0O is the very reactive
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oxygen-bearing free radical. The third reaction can take numerous
forms, depending on the hydrocarbon R (Williamson, 1973). Saturated
hydrocarbons (alkanes), such as those constituting the major portion of
evaporative emissions from crude oil, are much less reactive than
unsaturated hydrocarbons such as olefins, where the carbon-carbon double
bond is readily available for breaking and pairing with an oxygen
electron.

Because such reactions depend on available sunlight, the typical
photochemical smog episode is initiated on a warm, sunny day. Likewise,
oxidant values peak during the daytime and fall to near-zero at night.
The effect of increased hydrocarbons and oxides of nitrogen will be a
buildup of ozone and will be most pronounced on such days.

Because the Phase III sites are in nonattainment areas for ozone, the
ultimate issue is the extent to which the potential NMHC emissions from
the Phase III expansion sites will contribute to pre-existing
photochemical oxidant Tlevels in these vicinities. Although this is a
complex situation to ascertain, a reasonable estimate of this
relationship can be made by using the Empirical Kinetic Modeling
Approach (EKMA). This approach employs the 0Ozone Isopleth Plotting
Package (OZIPP) computer model to relate NMHC and NO_ concentrations to
maximum 1-h ozone concentrations via an isopleth ‘diagram. OZIPP is
essentially a state-of-the-art model, similar in concept to a
trajectory- type photochemical model. A column of air consisting of
initial concentrations of ozone and precursors is transported along an
assumed trajectory. The column is assumed to act like a large smog
chamber in which the precursors react according to the kinetic mechanism
of Table 4-3 to form ozone and other products. The column extends from
the earth's surface to the base of an elevated inversion. The diameter
of the column is such that concentrations inside and just outside the
column are similar, so that the horizontal exchange of air in and out of
the column can be ignored. The volume of the column increases only as
the inversion rises. Thus, the pollutants within the column are diluted
as they are mixed with the air aloft. The model mathematically
simulates these physical and chemical processes.

OZIPP operates in two stages. The first stage performs computer
simulations to calculate maximum ozone concentrations as a function of
initial NMHC and NO concentrations. After the NMHC and NO

concentrations at which simulations are to be performed have been
selected, the simulations are actually performed by the differential
equation integrator, and a set of first-order, differential equations is
solved numerically. The differential equation integrator calculates the
concentrations of 32 chemical species in the kinetic mechanism as a
function of time during the simulation period. In the second stage,
interpolation schemes are used to determine the isopleth lines from the
calculated diagram points and to draw the isopleth diagram that is the
model's major output.

Thus, after all simulations have been performed, the calculated diagram
points are passed to the interpolation and plotting section. In the
first interpolation stage, spline interpolation (a cubic polynomial or a
hyperbolic function) is performed between the calculated diagram points

4-13




Table 4-3. Kinetic mechanism used in OZIPP

Number Reaccion Rate Consunz'
1 NG, hv = N0 - 0CP) ey
2 o(sp) ©0, M=~ O H 2.0 x 1073 ppn-zn.in‘l
3 0+ M - N0, -0, 25.0
4 NO, ¢ O, = NO; =0, 0.045
s N0, + 0C*P)=N0 = O, 1.3 x 10t
6 NG o NO = INO, 1.3 x 10*
7 N0, o N0 - N0 5.6 x 10°
8 NpOg = NO, « MO 22,00t
s N0y - Hi0 = ZMNO; 2.5 x 107
10 NO + HOL + HyO = .2HONO 1.0 x 10°% ppn2ain”!
11 ZONO = NO + NO, * H.0 1.0 x 1073
12 GN® + hv — OH + NO ar
13 on - no, ¥ oy 8.0 X 10‘
14 o - N0 2 Howo 3.0 x 10°
15 HO, - 20~ X3, -.OH 1-”“?
16 HO; - KO, = HOOH « O, 8.3 x 10°
17 HOOH - Av - 20H kary
18 0, « hv = oo Kvary
19 0; ¢ hv = O(SP) kva'n/
20 o’e) < M= 0(%P) - M 8.7 x 10°
21 oc'p) - H,0~ 20H s.1x 10
2 OH - Oy = HO, * Oy 2.0
23 O3 . m2 < OH » 202 2.4
2 PROP + OH = ADD 2.5 x 104
25 ADD + NO = X + NO, 1.0 x 10°
26 ADD + ADD - 2X 1.2 x 10°
27 ADD + MeO, = X + MeO 1.0 x 10°
28 ADD + €10, ~ X + C,0 1.0 x 10°
29 ADD + €0, = X+ €40 1.0 x 10°
30 X =~ HCHO + ALDZ + HO, 1.0 X 10° min”!
3 PROP + Oy = OH + HO, + ALDZ 8.0x 1073
32 PROP « 05 = OH « C,0, + HCOHO 8.0 x 1073
33 BUT « OH = 5S¢0, 1.8 x 10°
34 BUT « OH = C,0, 1.8 x 10°
35 NO o C0, = NO, + C,0 1.8 x 10°
36 NO + 5¢O, = N0, + SeO 1.8 x 10°
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Table 4-3. (continued)

. 3
37 NO + C50, = N0, * C40 1.8 x 10
. 3
38 NO + C,0, = X3, + C,0 1.8 X 10
39 NO + HeO, = KO, + MeO 1.8 x 10°
- 4 a1
40 C,0 = HCHO - C,0, 7.5 X 10° min
al S0 = ALOZ - C,0, 1.0 X 10° gip-!
42 Cg0 = HOWO -+ C,0, 8.0 x 10° gip°!
a3 C,0 = HCHO - Med, 4.0 x 10% gyn-!
44 C‘Ooozo ALD4 ﬁmz 0.7
45 S<O + 0, - MEK + HO, 1.4
Ty C40 + 0, = ALD3 + MO, 0.5
47 C,0 0, = ALDZ + HO, 0.4
48 u.o.ozoncnouoz 0.4
49 HCHO + hv < Stable Products X
. vary
50 HCHO « hv = 2HO, Xyazy
51 HCHO « GH = MO, 1.5 x 1¢*
2 ALDZ + hv = Stable Products 6.2 1076 min”?
53 ALDZ + hv = HeO, + HO, %yary
4
sa ALBZ = OH = C,0, 1.5 X 10
55 ALD3 » hv = Stable Products - 6.0 X m's m'l
- ‘e -3 in-)
56 ALDS < hv czoz HQ2 2.5 X 10 © min
4
s ALDS « OH = C50, 4.5 X 10
. ALD4 + hv = Stable Products 6.0 X 1075 ain”!
- . 3 a1
so ALDS + hv = C10, + HO, 1.9 X 10 min
. 4
60 ALD4 + GH = C,03 4.5 10
ol ADD + €0, = X +C,0 1.0 x.10°
52 ADD + S0, = X * ScO : 1.0 x 10°
.
&3 €05 * N0 = €40, = NO, 8.0 X 10
.
. Cdy = MO = C,04 + NO, 8.0 x 10
. C,0; = X0 = MeQ, * NO, 8.0 x 10°
,
56 Cy8y - X0, = PAR 1.0 x 10
@ Ak a2
o= C;05 « KO, = PAX 1.0 x 10
3
65 C,05 - NO, = PAX , 1.0 x 103
69 C,0; - HO; = Stable Products 4.0 x 18
a3
70 €40, + HO, = Stable Products 4.0 X 10
x 103
71 ScO, + HO, = Stable Products 4.0
: 0x10°
72 C,0, + H0, = Stable Products 4.
3
73 Med, - HO, = Stable Products 4.0 x 10
' 3
74 C,05 = HO, = Stable Products 4.0 x 10
3
75 C;0y * HO, = Stable Products 4.0 x 10
.3
76 C,0y + HO, = Stable Products 4.0 X' 10
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Table 4-3. (continued)

° Units of p;:ﬂl'ltxin'l unless otherwise indicated

Symbol Definition

kvu_r Diurnal 1l-hour average photolytic rate constant
PROP Celg
BT "=Catho

. ADD CH;CH(OHJCHZOO
X CH;CH(OH‘)CHZO
MeO2 CHSOZ
¢,0, 04301202
) CI'!‘,’CI-lZCI-l:CJ2
C402 CH3CHZCH2CHZOZ
sea, CH,CH(0,) O, CHy
ALD2 CHSCHO
ALD3 CHSCHZCHO

Source: U.S. Environmental Protection Agency 1978b
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to determine specific NMHC and NO concentrations (i.e., a level for
which an isopleth is to be drawn). *The diagram points for the isopleths
are then passed to the second interpolation stage, which uses the spline
interpolation scheme to determine the final coordinates for the isopleth
points (EPA, 1978b).

Although the model 1is basically a tool for calculating emission
reductions necessary to achieve ambient air quality standards for
photochemical oxidants in wurban atmospheres, reasonably accurate
approximations of the downwind ozone concentrations resulting from
proposed Phase III NMHC emissions can be obtained by appropriate choice
of site-specific input data to the model. Input assumptions consider
initial precursor concentrations, 1ight intensity, dilution, diurnal and
spatial emission patterns, transported pollutant concentrations, and
reactivity of the precursor mix.

Input assumptions that were modified (from default values) for the Phase
III site-specific runs include latitude and longitude of the emission
source site, time zone, day of year, inversion heights, inversion start
and stop times, propylene fraction, and NO,/NO_ ratio. The day of year
was set at June 25 because that day was used”in the RAM modeling (it
provided "worst-case" NMHC values); mixing height data were also
obtained from the meteorological data for this day. The propylene
(which is extremely reactive) fraction was lowered from the default
value of 0.25 to 0.01 to reflect the relatively low reactivity of the
crude oil emissions, and the NO,/NO_ ratio was raised from default value
of 0.25 to 0.65 to reflect the hiéher proportion of NO, that would be
expected in a rural atmosphere.

Results of the site-specific (typically, near Winnie, Texas) 0ZIPP run
are shown in Fig. 4rl. Input data and actual HC, and O0Oj
concentrations used to construct the isopleths are shown in A%pend1x C,
Table C.4-3. In Fig. 4-1, Level I represents the 1979 yearly mean NO
concentration (0.02 ppm) at the TACB Texas City monitoring site; Leve
II indicates the 1979 yearly 1l-h maximum reading (0.17 ppm) at this
site. Level II represents a worst-case maximum. Using the conversion
factor of 1000 pg/m® = 1.5 ppm for NMHC and the 1-h worst case, NMHC
maxima for the four activities, which range from 928 to 4741 ug/m?
(during leach/fil1l1), indicate that these worst-case NMHC Tlevels would
result in 1-h ozone concentrations in the range of 0.16 to 0.20 ppm at
Level I (normal) NO_ concentrations (Fig. 4-1). The ozone isopleths
tend to flatten out past 1.5 ppm NMHC, and ozone levels do not increase
significantly, regardless of how high NMHC concentrations become.

Because it is highly improbable that the worst-case NMHC emission (which
occurs on June 25) and the yearly 1-h maximum NO_ concentration (Level
II) would occur at the same time, ozone levels %hat might occur as a
result of such elevated NOX concentrations should be considered as those
resulting from typical rather than worst-case NMHC concentrations.
Typical NMHC concentrations from Big Hill (as indicated by the RAM
modeling) range from O to 4.0 ppm, resulting in potential 1-h ozone
concentrations as high as 0.5 ppm. Such concentrations would occur only
if elevated N0X levels occurred during leach/fil11 (which has the highest

4-17




81-v

o 5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

; \ ; v

- R

1 | . O3 PPM &

\\ LEVEL
X —>1

A K
- - \ \ -
o o
o,
> \
S| y |

=4 -9 : | 8

) «3q \\_\ﬁ ‘

Sy \_\\\__
o —\*\—\\_
20 :\:_1\
- ~
b Y e _ Q
o0 — ' LEVEL
D -
At
.08
) 5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

NMHC .PPM

Figure 4-1. Ozone concentration as a function of NOy and NMHC.




NMHC emission rate). During other activities, 1-h ozone contributions
from this site would be expected to range up to 0.16 ppm during
worst-case meteorological conditions for a typical year. The National
Ambient Air Quality Standard (NAAQS) for ozone (which is frequently
violated in this area) is 0.12 ppm for 1 h.

Results of the NMHC modeling analysis for the three additional terminals
are shown in Figs. 4-2 to 4-5. Phase III emissions at the Sun Terminal
are not an addition to the present levels; they would replace the
existing emission because oil flow rates cannot exceed the permitted
levels. During tanker loading and unloading operations at Sun Terminal,
the NMHC guideline (160 upg/m3) would be exceeded under the preferred
alternative. Under the most adverse meteorological conditions, the
fill/refill operations would result in 3-h NMHC concentrations exceeding
this level for distances exceeding 12 miles downwind from the terminal
for the short-term emissions scenario. Such levels for average
emissions would be Timited to areas less than 6 miles from the site.

The major emissions source responsible would be ballasting activities.
As stated in the emissions development section (Appendix C.3), the
emissions used in this analysis are conservative because they assume
that all ballasting occurs at the dock and that tankers do not have
segregated ballast tanks. Actual impacts should be substantially less
than predicted here. If all tankers have segregated ballast holds,
impacts could be reduced below the level of the standard, even under the
most adverse meteorological conditions.

During drawdown there could be substantial emissions from tanker loading
operations at the terminal resulting in NMHC Tevels of up to 3.1 ppm at
downwind distances of up to 22 miles for short-term maximum emissions.
Average emissions (long-term) could produce significant concentrations
up to 12 miles downwind of up to 0.4 ppm. During drawdown, 0il passing
from the SPR across the terminal would be replacing oil lost because of
a foreign supply interruption. As with the fill scenario, flow rates
would not exceed the permitted capacity of the terminal. Mitigation of
these impacts, if necessary, appears Tlimited to (1) pipeline
distribution of crude o0il during drawdown, (2) vapor recovery and
control of ship loading emissions, or (3) use of an alternative
terminal. Under the alternative terminal or pipeline distribution
options, the impacts would be reduced essentially in proportion to the
volume of crude 0il diverted from tanker loading at Sun Terminal.

An alternative pipeline to the Houston Ship Channel area connecting the
dome site to either the 0i1 Tanking of Texas, Inc., Terminal (OTTI) or
the Pelican Island Terminal would substantially reduce the air quality
burden in the Sun Terminal area by transferring emissions. The
fill/refill activities at the alternative terminals would result in
significant adverse impacts only under maximum emissions (short-term)
and worst-case meteorological conditions. Again, segregated ballast
tanks on the tankers would adequately mitigate these impacts. The
impacts associated with drawdown operations at either of the alternative
terminal sites are significant because NMHC 1levels sufficient to
contribute to additional 1-h ozone violation are anticipated for up to
12 miles for short-term emissions and for 3 miles for average emissions
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under worst-case meteorological conditions. The primary emissions
source is tanker 1loading, although only 35 percent of the crude oil
distribution is projected for this method.

Based on available information and the foregoing analysis, the overall
level of hydrocarbon emissions is probably insufficient to have an
important impact on nonlocal, regional Tlevels of photochemical oxidants
(i.e. other than in the immediate site area). In fact, an imbalance in
the ratio of NMHC and oxides of nitrogen in a given air mass may even
retard oxidant formation. This effect has been demonstrated by EPA and
others in numerous "smog chamber" studies and is also apparent from the
isopleths of Fig. 4-1 (see Appendix C).

In summarizing the air quality impact, the Big Hill dome and Sun
Terminal facilities would be significant sources of NMHC and, to a
lesser extent, combustion contaminants under the preferred alternative.
Additional violations of the 1-h ozone standard, immediately downwind
from the Sun Terminal and Big Hill facility, are predicted. Tanker
loading and ballasting emissions dominate the terminal emissions; it is
unlikely that the other sources would independently cause violations of
the ozone standard outside terminal boundaries. The use of efficient
vapor control technology would significantly reduce the impacts on
regional ambient air quality.

Also, although the annual tonnage emission rates for this project appear
fairly large, they are relatively small when compared with regional
hydrocarbon emission levels in this area of heavy petrochemical activity
(>500,000 tpy in Jefferson, Harris, and Galveston counties combined in
1977).

If this site is classified as a major stationary source, Lowest
Achievable Emission Rate (LAER), as defined by the TACB, would be
implemented if the facility is not given an exemption because of the
intermittent nature of emissions. LAER for the Big Hill site would
probably consist of covering the oil-brine separators, which are the
major emission sources, and venting collected VOC emissions to a vapor
recovery system. Offsetting emission reductions may have to be obtained
from nearby sources.

4.2.4 Ambient Sound Levels

Noise sources during construction at Big Hill would include air
compressors, trucks, drilling rigs, pile drivers, and other types of
general construction-related equipment. It was estimated that
equivalent sound Tlevel contributions would be no more than 55 dB at
2,000 ft from the center of the site (Texoma Group FEIS, Sect. 4.6.4.1).
The area that would be impacted by this noise is basically uninhabited
pastureland. The nearest residence is over 1 mile from the storage
site. There are no state or Federal noise regulations applicable to the
construction of underground caverns in salt domes. Construction
contractors would be required to meet all state and Federal regulations
related to the exposure of employees to extreme noise levels, as defined
by Occupational Safety and Health Administration (OSHA) regulations.
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During leach/fill or drawdown/refill operations, primary noise sources
would be pump motors. Pumps could be placed in a noise-dampening
enclosure to reduce impacts if required.

4.2.5 Species and Habitats
4.2.5.1 Big Hill Site

The proposed Big Hill site would involve about 250 acres of
prairie-pasture habitat that is managed primarily for cattle grazing.
Fencing of the site would preclude this use. Construction activities
would cause the emigration of wildlife from the area and would destroy
the burrows of small animals such as mice -and rabbits. It is expected
that the area would be seeded and periodically mowed for maintenance,
thus reducing the probability of natural plant succession on the site.
Construction of the Big Hill site would add about 0.2 percent to the
decline in pasture habitat in the Sabine Basin as described by Gosselink
et al. (1979).

Salt drift from brine ponds is expected to have only very localized
effects and, thus, are not 1ikely to affect offsite vegetation. The
pond 1ining would prevent any leakage of brine.

Raw Water and Brine Diffuser Systems

Impacts on species and habitats from construction of the raw water and
brine diffuser pipelines would be locally minimal and of short duration.
Substantial recovery of the on-land and aquatic/marine portions of
pipeline ROW should occur within 1 to 3 years with the use of modern
mitigation techniques. Impacts related to the construction of raw water
and brine diffuser pipelines in the northwest Gulf of Mexico are
discussed in detail in the Texoma and Seaway Group FEISs.

Construction of the preferred brine diffuser pipeline across McFaddin
National Wildlife Refuge would require the temporary (1- to 3-year)
destruction of 73 acres of brackish-to-intermediate marsh habitat
assuming a worst-case 150-ft ROW. Coordination efforts with the U.S.
Fish and Wildlife Service (USFWS) refuge manager are underway to
minimize environmental effects and assure compliance with regulatory
agency requirements (see Appendix D). Routing the pipeline around the
refuge to the south would require more impacts to a greater variety of
habitats, including rice farms, pastures, freshwater ponds, and
wetlands. Existing pipeline ROWs could be used to minimize effects
where practicable; several ROWs now cross McFaddin National Wildlife
Refuge to the Gulf. Only minor impacts would be expected during
operation. These impacts could include disturbance to wildlife during
ROW maintenance. Although a brine spill would have some major
environmental consequences (see Sect. 4.2.2), such as destruction of
habitat, its probability for occurrence would be less than 0.075 for a
spill greater than 100 bbl (Texoma Group FEIS, Sect. 4.2.2).

Withdrawal of water from the ICW during leach/fill and drawdown phases
of operation could result in the 1loss of some aquatic biota via
entrainment and impingement. Most fish and larger organisms would be
excluded by the proposed trash bars and traveling screens. Impingement
of these organisms would present some problems, but the expected
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velocities (0.5 ft/s) are considerably less than the swimming speeds of
most fish; therefore, this would not be a significant problem. The
primary, and probably unavoidable, loss would be through entrainment of
plankton which would pass into the raw water line. The loss of plankton
would be proportional to the volume of water withdrawn. This volume,
although large in absolute terms, would be insignificant compared with
the volume of the ICW. Therefore, entrained loss of plankton is not
considered significant.

The potential for biofouling exists at the Big Hil1l intake structure.
To address this problem, a "slug" chlorination treatment has been
proposed. Treatment duration and occurrence would depend on observed
needs. Given a continuous withdrawal rate, no chlorine should be
released into the ICW. During prolonged periods of shutdown, key
structures subject to biofouling would either be removed from the water
or cleaned before startup.

4.2.5.2 Brine Disposal

The original plan of brine disposal at Big Hill involved the use of
underground injection to aquifers at the periphery of the storage site.
This plan was abandoned when it became clear that problems associated
with 1injection, such as continual plugging of the wells, and sand
inflow, could not be overcome in a cost-effective, timely fashion (see
Appendix H). Offshore brine disposal is the only reasonable alternative
because of the large quantity involved. Discharge from the Big Hill
site would be subject to the Ocean Discharge Criteria (40 CFR 125M)
promulgated October 3, 1980, under Sect. 403(c) of the Clean Water Act
as amended.

General Characteristics of the Diffuser Area

No threatened or endangered species that would use the discharge areas
to any appreciable extent have been found in the baseline studies. The
biota appears to be typical of the near-shore northwest Gulf of Mexico.
Basically, the same communities exist at the Bryan Mound and Texoma
sites. The dominant trends in the northwest Gulf for virtually all
biological communities is 1long-shore similarity and onshore-offshore
changes.

Little sport fishing occurs in the area of the proposed discharge sites.
Some may occur near Sabine and Heald banks, which are located further
off shore, and at oil platforms in the region.

The diffuser area is located in a heavily industrialized portion of the
Gulf of Mexico with a great deal of petrochemical activity in the
immediate vicinity. Little recreational activity can be linked to the
diffuser sites. The beaches are used for limited recreational purposes,
with some private beach property and Sea Rim State Park located in the
area. Most recreational activity associated with this coastal area
involves waterfowl hunting, which cannot be directly related to the
brine discharge.

Diffuser Design

The diffuser has been designed to minimize interference with shrimping.
The depth of coverage of the pipeline header (about 6 ft) would ensure
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that neither the pipeline nor the diffuser head would be uncovered or
exposed during storm events, which are known to displace large amounts
of sediment along the northwest Gulf coast. A diffuser guard, installed
on each diffuser port, should prevent entanglement of nets with the
ports before backfilling. The flexible discharge hose, the only portion
of the diffuser that would be exposed, provides for passage of fishing
nets with a minimum possibility of damage to the diffuser or fishing
equipment. The diffuser site would be well marked with witness buoys.
In addition, every attempt would be made to inform the shrimping
community about the project (and to receive their inputs for possible
project improvements). There should be 1little occasion for shrimpers'
nets to cross the diffuser.

Brine Discharge Experience at Bryan Mound

Brine has been discharged into the Gulf of Mexico from Bryan Mound since
March 1980. Initially, discharge was limited to about 200,000 bb1/d or
less until July 1980, when discharge was increased to the permitted rate
(600,000 to 680,000 bb1/d).

Because the plume is negatively buoyant, it collapses to the bottom.
Extrapolation from other studies indicates that the thickness of this
plume in the intermediate field at the release zone boundary [330 ft
(100 m)] would be less than 3 ft. Therefore, impacts, if they occur,
should be most easily detected in the bottom community. The sedentary
benthos in the 1immediate area of the diffusers would probably be
affected, whereas the more motile nekton would simply move out of the
area. Based on the small salinity increase 330 ft from the diffuser, a
relatively small area of the Gulf floor should be impacted. The
following discussion summarizes the results of the Bryan Mound
monitoring program presented by Hann and Randall (1981).

The brine plume was tracked regularly by ships using a bottom-towed
conductivity probe. Data were plotted to show the extent and
orientation of the plume and were related to discharge conditions and
environmental factors, such as bottom current and ambient salinity. In
addition, regular sampling was conducted throughout the area of brine
influence to determine water and sediment quality and the biological
components of benthos, nekton, and plankton. The monitoring plan is
briefly summarized in Sect. 5.0.

In the Seaway and Texoma FEISs, brine discharge impact assessments were
based on outputs from a numerical model 1in the absence of actual
experience with comparable discharge rates and volumes. To determine
the reasonableness of these predictions, the brine plume model was
evaluated in 1ight of actual discharge at Bryan Mound (NOAA, 1981).
Based on the first 8 months of experience, there is reasonable agreement
between the model and direct observation, which indicates that the model
is a useful planning tool. However, an attempt to quantify the accuracy
of the model 1is particularly complicated by the difficulty in
determining ambient bottom salinity.

The determination of ambient bottom salinity precedes each shipboard
plume track. Bottom current direction at the diffuser is observed with
an over-the-side current meter, and the ship proceeds to an appropriate
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control station upstream from the diffuser, where bottom salinity is
measured. The bottom salinity observed at this station is assumed to be
constant throughout the brine field for the purpose of calculating and
contouring excess salinities of the brine plume. Although a homogeneous
field of ambient bottom salinity may be unlikely, as can be seen in
Table F-5 (Appendix F), there is no satisfactory alternative because the
ambient field cannot be observed in the presence of discharge.

The variation in the bottom salinity field at a given time, as observed
from baseline studies, is significant, as evidenced by Table F-5. For
the Big Hill proposed diffuser site, variation of bottom salinity by
month ranged from a maximum standard error of 0.7 ppt in September 1977
to a minimum standard error of 0.1 ppt observed in December 1977, May
1978, and October 1978. Variation is not predictable.

The effect of uncertainty in the ambient salinity on contouring excess
salinities of the brine plume is illustrated in Fig. 4-6 by a
hypothetical treatment of an actual discharge case at Bryan Mound. For
this case, the nominal ambient bottom salinity was 34.4 ppt; the area
described by the ship's track was 2,700 acres. From observations of
absolute salinity, the nominal excess isohalines shown in the figure
describe the following areas:

3 ppt 65 acres
2 ppt 300 acres
1 ppt 1,000 acres

If, however, a standard error for the ambient bottom salinity of 0.5 ppt
is assumed, there is no assurance at the 95 percent confidence interval
that the 3-ppt interval is real or that the 1-ppt contour does not 1lie
beyond the ship's track. In Fig. 4-5, the stippling represents the area
within the 95 percent confidence envelope for the 1-ppt contour; the
outer boundary is only suggestive. The uncertainty in areas is as
follows:

3 ppt 0 to 300 acres
2 ppt 60 to 1,000 acres
1 ppt 300 to »>2,700 acres

The preceding discussion indicates that a contour of 1 ppt above ambient
salinity may be meaningless in the coastal environment. For this
hypothetical treatment, it may be sufficient in terms of biological
significance to say that the area of salinity equal to or greater than 3
ppt above ambient is less than 300 acres.

Results of the first 12 months of monitoring data at Bryan Mound
indicate the assimilative capacity of the area for brine is not being
exceeded. During the months of March through June, the largest areal
extent of the 1l-ppt-above-ambient contour was 1,383 acres. The highest
above-ambient contour was 5 ppt and measured 37.8 ppt, or just 1 ppt
above the highest ambient condition measured. By fall the highest
above-ambient salinity contour measured was again 5 ppt (38.5 ppt) and
covered an area of 222 acres. The 1l-ppt contour (34.5 ppt) covered
2,693 acres. During winter the brine discharge system began operating
at permitted levels. The highest bottom salinity measured at the
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limit of shipboard plume tracking (2,700 acres)

Ditfuser

Scale (feet)

-
0 2000

Discharge of August 26, 1980:

633,000 bbl @ 216 ppt
nominal ambient salinity = 34.4 ppt

i -0. ontours of nominal excess salinity for plume tracking observations at an Moun
Figure 4-6. ¢ f I linity for pl king ob Bryan Mound
(stippled area represents 95 percent confidence envelope for 1 ppt above ambient).
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diffuser was 41.7 ppt. The largest area inside the 1 ppt contour was
4 423 acres.

The maximum vertical extent of the brine plume was measured on
August 25, 1980, directly over and in the vicinity of the diffuser
ports. Brine discharge was 632,880 bb1/d at a salinity of 216 ppt. The
maximum extent of the l-ppt-above-ambient concentration was 25 ft. At a
distance of 1,400 ft down current the plume had collapsed to within 3 to
6 ft of the bottom. At a distance of 250 ft from the diffuser, the
plume was about 12 ft thick measured as 1 ppt above ambient. The 2- to
3-ppt above-ambient concentrations were generally confined to the lower
6 ft of the water column.

To date there is 1ittle evidence of impact at the brine diffuser, and no
catastrophic "die-offs" of fauna have occurred. No impacts have been
measured in the plankton community. Nekton species appear to be
responding to the plume in a behavioral manner with daytime samples at
times suggesting a possible avoidance response. However, nighttime
samples do not show the same pattern. On several occasions catches
inside the plume were greater than catches beyond the plume boundaries.
Monthly patterns in total fish abundance were generally consistent
between the predisposal and postdisposal periods.

As expected, benthic samples collected near the diffuser indicate a
slight depression in species number (diversity) and population density.

In-situ tests were conducted in the spring of 1980, with brown shrimp
(P. aztecus) held in cages at various locations around the diffuser.
After 72 h of exposure, shrimp held within 25 to 250 ft downstream from
the diffuser suffered only a 5 percent mortality, much of which is
attributed to the handling of shrimp rather than excess salinity (NOAA,
1981).

Brine Plume Projections for Big Hill

The National Oceanic and Atmospheric Administration (NOAA) has provided
MIT Transient Plume Model outputs for several current conditions at the
Big Hi1l 3.5-mile site based on current data collected during the Texoma
baseline survey and using Big Hill discharge criteria (1.4 x 106 bbl/d
of concentrated brine). These particular current conditions are

presented in Appendix F. "Snapshots" taken at 3-h (real-world)
intervals of model outputs have been used to calculate areal coverage of
various salinity overages. The largest overages occurred during

sustained low energy current conditions. Based on far-field model runs,
the following areal coverages were predicted:

3 ppt 207 acres
2 ppt 825 acres
1 ppt 2,575 acres

The maximum concentration of brine at the edge of the release zone (as
defined by EPA, under Sect. 403 of the Clean Water Act, 40 CFR 125, 100
m from the diffuser), based on inferences from the model runs, should be
approximately 5 ppt above ambient. This should be true for both the
3.5- and 12.5-mile sites.
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The toxic waste application factor of 0.01 pursuant to marine discharge
guidelines, under Sect. 403 of the Clean Water Act (40 CFR 125), is not
applicable to discharge of salt because of the range of salt
concentration required for marine life. The excess concentration at the
edge of the release zone based on model results should be less than the
normal seasonal variability in salinity at the 3.5-mile site and only
twice as great as the onshore-offshore variations seen on certain
sampling cruises in the vicinity.

The maximum estimated concentration of dissolved oil and grease in the
brine discharge after vaporization and treatment in the o0il brine
separator should be less than 6 mg/L (DOE, 1978a). This value is below
permit requirements (Sect. 4.2.2). Based on the inferences from other
studies for intermediate field concentrations, this initial
concentration should be decreased approximately 50-fold at a distance of
330 ft from the diffuser (about 0.1 mg/L). This concentration is low
compared with expected ambient levels at either site (0.5 to 1.0 mg/L)
and is well below the values for 96-h LCsg in the 1literature. The
concentrations of o0il and grease at the boundary of the release zone
approximate the value of the marine water quality criteria (0.15 mg/L)
based on an average LCso of 15 mg/L (EPA, 1976).

Analyses of brine from the Big Hi1l dome have been conducted for major
ijons (Table 4-4). Trace metals, hydrocarbons, and other trace organics
have not been analyzed. Based on the concentrations of major ions in
the Big Hi11l brine, the data for trace contaminants from other coastal
brines, and dilution rates predicted by the MIT Transient Plume Model,
the concentrations of all these constituents should be reduced to very
low levels at the edge of the release zone. Because of this expected
dilution, differences in ratios of major constituents in brine and
seawater should not be a concern.

A similar situation exists for pollutants that might be present in the
intake water. Based on the expected dilution rates, the concentration
of all potential pollutants should be low at the edge of the release
zone. No toxic chemicals can be identified that would exceed marine
water quality criteria under these conditions.

Although a Tlarge quantity of brine would be discharged, the main
constituents of brine are also the major dissolved solids in seawater.
As such, the brine would certainly have no long-range impacts. There
would be no accumulation in the ecosystem, and the biological community
impacted in the immediate area of the diffuser should recover quickly.
An example of quick recovery of benthic fauna could be seen at Bryan
Mound in 1979 (Hann, 1980). Declining dissolved oxygen values through
June and July were followed closely by decreases in diversity and
numbers of benthic organisms. On return of more normal dissolved oxygen
values, opportunistic species rapidly repopulated the area. By the
following winter, populations of many species had returned to levels
near those previously observed. The rate of repopulation or
recolonization depends on the reproductive mechanism of the species
(free-floating Tlarval stage versus brooding of young) and mobility.
Therefore, there should .be no irreparable harm done to the biotic
communities.
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Table 4-4. Chemical composition of brines from the Gulf Coast salt domes and
receiving waters

OBSERVED CONCENTRATION OBSERVED CONCENTRATION RANGE OBSERVED CONCENTRATIONS

EL{;EﬁZ IN BIG HIQ&APRINE' IN COASTAL BRINES®** IN REE;IVIN: WATEPS®**~
MAJOR STATIONS

COMFONZNTE Station Station
(mg/1) 37 42
Na 130,200 120,709 126,015 9,6502 9,750
X 22 10 1,920 3702 3g0?
Ca 912 242 685 3752 3602
Mg 605 0.2 76 7002 7052
cl 202,600 186,057 194,376 17,860 16,7752
so, 1,966 750 3,100 2,800 2,7002
TRACE

EILZMENTS
(ug/l)
cd .- ND - 8 ¢0.32 0.6
Cr -~—- ND —— ———
Cu . a—- ND - 420 <32 8
Pb - ND - 20 3 4
Hg —- ND <0.5® 0.5
Ni -— ND - 800 - —
zn .- ND - 90 2 2
Ba S ND - 3,000 - -—
Fe - 60 - 31,000 9.5 132
Mn -—- ND - 1,300 22 ¢2?
Sr -—- ND - 7,000 -—- -
Co ~—- ND —-— ——

*Brine analyzed for PB-KBB by Shilstone Testing Laboratories, Inc.
New Orleans, La. (Sample taken from LPG Storage Cavern ¢#1 on 3-7-79.)

**Brines analyzed for DOE by Petroleum Laboratories, Inc.
Lafayette, Louisiana

*teReceiving waters analysis from Final EIS Texoma Group Salt Domes,
DOE, November 1978, Appendix U Table 3, 3-1I7 pPg. U 3-86.

aAverage‘»of concentrations of samples from 1 meter and 8 meter depths.
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Evaluation of the 3.5- to 12.5-Mile Brine Disposal Sites

The Texoma sampling program provided a great deal of insight into the
composition and distribution of the biological communities at the Big
Hill 3.5-mile site. A detailed and intensive sampling program would be
conducted for a detailed post-discharge impact assessment. Recently,
the National Marine Fisheries Service initiated a comprehensive
monitoring and analysis program (Shrimp Population Studies) at the Big
Hill site. This study concentrates on aspects of the shrimp 1ife cycle
(spawning sites) that may be related te brine disposal impacts.

Historical data out to a 12.5-mile site are not extensive or recent, and
there is some uncertainty about the exact species composition of the
biota at these locations.

Comparison of the near-shore and offshore sites allows the following
conclusions to be drawn:

1. The greater salinity tolerance of the community at the
site nearest the shore suggests that this community is
better suited to withstand the impacts of brine discharge
as compared with the more stenohaline community at the
offshore sites.

2. The sediments at the near-shore site are clayey and
considered poor benthic habitat, whereas those at the
offshore site may be only slightly less clayey. In the
context of the near-shore Gulf, both substrates are poor
benthic habitat.

3. It is possible that wind-forcing of bottom currents at
the site furthest from shore would be less because of the
greater depth. However, this difference is not expected
to be great and could possibly be nullified by the
greater expectation of density stratification at the
near-shore site, which would serve to cut off the
near-bottom waters from contact with the atmosphere.

4, Although the 3.5-mile site is not located near any
special habitat, the offshore site is closer to Sabine
and Heald banks, which undoubtedly harbor a somewhat
different "hard-bottom" fauna and may serve as an
important refuge for certain of these species in the
area.

5. Because of the large gaps between Sabine and Heald banks
and because the banks are oriented essentially
long-shore, they should not restrict the dispersion of
brine by interference with long-shore current patterns.

6. No overall topographic differences are seen in the
immediate area. Neither the near-shore nor the offshore
sites are located near an estuary inlet; therefore, they
probably pose 1little problem to m1grat1ng or pass1ve1y
transported organisms.
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7. As one proceeds off shore, salinities rise to oceanic
levels (>33 ppt). In the baseline Texoma studies, no
salinities greater than 30 ppt were seen in the vicinity
of the proposed 3.5-mile Big Hill diffuser site. Since
the effects of salinity overages are related to ambient
salinities, the near-shore site, with Tlower ambient
salinities, would be the more prudent 1locality to
discharge brine.

8. A major concern of a diffuser located close to the shore
is the proximity to important estuaries. Because of a
drastically altered hydrologic regime, Sabine Lake, about
17 miles from the near-shore site, is no Tlonger a
"functional" shrimp nursery.

Combined effects (brine plus o0il and grease or brine plus low dissolved
oxygen) have not been studied in bioassay tests. Of special concern is
the interaction of brine with low dissolved oxygen conditions, which
have been seen on numerous occasions in the near-shore northwest Gulf
and specifically at the Big Hill site (see Appendix F). It is possible
that under such stressful conditions brine disposal impacts could be
more severe or, in the case of extreme hypoxia, completely masked by
natural disruption of the ecosystem.

Impacts on Penaeid Shrimp and Menhaden

A thorough review of literature pertaining to the effects of salinity on
penaeid shrimp, menhaden, and other members of the near-shore white
shrimp grounds, in conjunction with a thorough review and critique of
pertinent aspects of the penaeid and menhaden 1ife cycles in the context
of the specific environment at the Big Hill diffuser site (as revealed
through preliminary baseline monitoring), has revealed that brine
discharge should have a negligible impact on the well-being of these
Gulf Coast fisheries.

Bioassay results indicate that toxic effects from salt dome brine on
eggs, larvae, and postlarvae of shrimp begin at about 38 to 40 ppt
(NOAA, 1979). However, these bioassay results are not statistically
defendable and should only be viewed as a first approximation.  In
bioassay studies conducted by Howe (1981) 50 percent of the adult brown
and white shrimp died 48 hr after addition of enough brine to raise
salinity by 22 ppt, or 96 hr after addition of enough brine to raise
salinity by 18 ppt at 25°C. Both species were more sensitive at 30°C,
and white shrimp survival better at Tlower temperatures. Based on
results obtained with various brine types of osmotic stress, rather than
toxocity of trace constituents, appears to produce the lethal effects.
Where ambient concentrations approximate 30 ppt (such as at the 3.5-mile
diffuser site), discharge-enhanced concentrations as high as 38 to 40
ppt would occur only within the immediate vicinity of the diffuser.

Howe (1981) also conducted behavior experiments which showed increased
activity for animals exposed to a brine-sea water mixture 10 ppt above
ambient. Shrimp appeared somewhat repelled from concentrations 20 ppt
above ambient but not from lower concentrations. No bioassay results of
Gulf Menhaden, Brevoortia patronus, have been found in the Titerature.
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The major shrimp species that would be impacted at the near-shore site
is the white shrimp, Penaeus setiferus, which occurs here at all Tife
history stages. The egg stage, and possibly overwintering postlarvae,
would get the greatest exposure, but all stages of the shrimp life cycle
are euryhaline. Debilitating concentrations should occur only very
close to the diffuser. The brown shrimp, P. aztecus, is probably the
dominant species at the offshore site, but this 1s questionable. The
area may be transitional from the white to brown shrimp grounds. P.
aztecus larvae would pass through the near-shore area during the spring
on thelr way to the estuaries. Tolerance limits are not expected to be
exceeded, except in small areas surrounding the diffuser. Because the
brine .impacts would be confined to the near-bottom waters, many post-
larvae or larvae would pass over the plume. Also, penaeid postlarvae
may possess significant motility and could possibly avoid the brine
plume to a certain extent. Because of the great fecundity of female
penaeid shrimp, production of an adequate stock of postlarvae is not
density-dependent. Prior attempts to relate offshore catch to post-
larvae abundance have not been successful. Most recent studies from a
number of shrimp fisheries have strongly suggested that it is factors
inside the estuaries (especially temperature and salinity) that
determine the success or failure of the shrimp year class. Sabine Lake
is no longer a viable shrimp nursery because these same factors are no
lTonger conducive to postlarval and juvenile growth and survival, which
have been altered by upland reservoir construction and changes in
natural circulation patterns (Gosselink et al., 1979).

The Gulf menhaden is abundant throughout the northern Gulf of Mexico
from Galveston Bay, to Apalachicola Bay. Largest concentrations occur
near the Mississippi River Delta. The menhaden life cycle is typical of
estuarine-dependent euryhaline organisms. Most spawning occurs in the
Gulf during late fall and winter. Eggs and larvae are generally pelagic
and tend to be found in the upper portion of the water column. As with
many taxa the young move into the estuaries to occupy a different
habitat than the adults. As the young mature they migrate to deeper
waters and eventually move offshore to spawn. Adult menhaden enter the
bays and estuaries in the spring to feed upon the rich plankton com-
munities. With the onset of cool weather adults may move offshore but
are known to remain in the estuaries during mild winters.

Based on the literature review in Appendix G.2 menhaden would appear to
be euryhaline during all 1life stages. Eggs have been collected in
salinities ranging from 6.0 to 36.6 ppt. Juveniles are commonly
abundant in salinities below 1 ppt and have been collected in salinities
above 40 ppt. The upper range of occurrence for Gulf menhaden has been
reported to be 60 ppt.

Because of heavy commercial exploitation of the shrimp stocks and also
of many finfish in the northwest Gulf of Mexico including menhaden, the
carrying capacity of the environment is greater than the standing stock.
The shrimp production should not be Tlost from areas precluded from
shrimp habitation, but could be realized in an adjacent, unstressed
area. In view of the pelagic character of menhaden, and the negative
buoyancy of the brine plume, menhaden should not generally come in
contact with the brine plume (away from the diffuser jets), and ac-
cordingly, loss of menhaden habitat should not be at issue, and menhaden
catch should not be affected.
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The great fecundity of female shrimp and menhaden allows successful
recruitment despite the high degree of exploitation by man. It also
allows quick recovery from a bad year if environmental conditions are
adequate. No studies have shown that the amount of recruitment depends
on the size of the parent stock. Therefore, a minor depletion of the
parent stock should have 1ittle effect on the success of the subsequent
year class. Possible loss of spawning area should have no effect on
shrimp or menhaden recruitment because of the large numbers produced
including those that would have been produced in the area adjacent to
the diffuser.

4.2.5.3 Impacts to Threatened and Endangered Species

The threatened American alligator could occur in any fresh to brackish
water habitat. Alligators would likely move away from construction
activities. Nests in the pipeline ROW could be disrupted, but would be
avoided if possible. These impacts would be of short duration and are
considered insignificant. This species is now making a resurgence in
the Gulf Coast region of east Texas and Louisiana.

Construction of the Big Hill facility and its associated crude oil
distribution system would occur in the present range of the red wolf
(Appendix E). The small area covered by the project and pipelines in
conjunction with the Tlow density of the species greatly reduces the
probability of encounter and impact. Pipeline construction activities
are of short duration and would not produce significant impacts.

Migratory birds such as the bald eagle and Arctic peregrine falcon use
the area as feeding habitat. Because of the limited construction areas,
these birds should not be impacted although they might be disturbed.
Brown pelicans may also use shallow and estuarine waters for feeding,
but they should not be impacted. Attwater's prairie chicken may
possibly occur in the coastal prairies around Galveston, Brazoria, and
Harris counties, especially in the area near OTTI. These birds have
been shown to readily use pipeline ROWs as booming (mating) grounds.
There would be no significant impacts to this species. Because of their
limited occurrence in the northwest Gulf of Mexico, rare and endangered
marine mammals would not be significantly affected by this project.
Although few data are available on the frequency of occurrence of sea
turtles entering the area, their mobility would prevent them from being
impacted by offshore construction or brine disposal.

No threatened or endangered plant species occur in the immediate
vicinity of the Big Hill complex, pipeline ROWs, or at the proposed
expansion sites at Bryan Mound or West Hackberry. Project construction
should have minimal impacts on threatened or endangered plants. It
should be noted that consultations required by the Endangered Species
Act have been initiated (see Appendix D). The project would be designed
to utilize the mitigative measures (or their equivalent) discussed in
Appendix D.

4.2.6 Natural and Scenic Resources
Big Hill Site

The northern rim of the Big Hill salt dome has been developed for LPG
storage (Sect. 3.2.1.1). The remainder of the area is considered to be
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relatively homogeneous, rural, and lacking in unique natural and scenic
resources (Sect. 3.2.1.6). Wetlands located beyond the dome's periphery
could be disturbed slightly during construction because of increased
activity, noise, and erosion; but this 1is projected to be a minor,
short-term impact. Operation of the storage facility at Big Hill would
likely affect the adjacent wetlands to an even lesser extent.

Raw Water Intake and Onshore Brine Disposal Pipelines

Construction of the raw water intake and onshore brine disposal
pipelines would impact a localized portion of the wetlands Tlocated
between the Big Hill site and the ICW. The projected corridor through
these wetlands would be a maximum of 150 ft in width and 5.3 miles in
length. Between the ICW and the Gulf, the brine line would also cross
about 4 miles of brackish wetlands. Increased activity and noise
associated with this disturbance would temporarily affect resident
animal Tife.

4.2.7 Archaeological, Historical, and Cultural Resources
Big Hill Site

Although no known archaeological, historical, or cultural resources
would be affected, construction of the oil storage facility at Big Hill
could possibly impact archaeological, historical, or cultural resources
not identified in the cultural resources survey conducted at Big Hill
(see Sect. 3.2.1.7). The State Historic Preservation Officer would be
informed of the construction schedule so that arrangements for
monitoring could be made if so desired. Further study of this area
before construction and <careful monitoring during construction
operations would be conducted to avoid destruction of heretofore unknown
sites. If an archaeological site were uncovered during construction,
work would cease and the State Historic Preservation Officer would be
contacted immediately. Work would not proceed until the nature and
importance of the find was determined.

It is unlikely that the operational phase at Big Hill would impact any
archaeological, historical, or cultural resources.

Raw Water Intake and Onshore Brine Disposal Pipelines

A preliminary survey conducted by Thomas et al. (1977) indicated that
archaeological, historical, and cultural resources were not found along
the raw water intake and onshore brine disposal pipeline routes (Sect.
3.2.1.7). Minor changes have been made in the location of these routes.
Study of the location changes and careful monitoring during construction
would be conducted to avoid destruction of heretofore unknown sites.

4.2.8 Socioeconomics

Several factors introduce significant uncertainty to the prediction of
socioeconomic impacts of construction at the Big Hill site: the
experience at West Hackberry (discussed in Sect. 3.2.4.8), increasing
transportation costs, possibly altered settlement patterns as a response
to increased transportation costs, project hiring and contracting
practices, labor availability, and project scheduling. Many of these
uncertainties cannot be resolved at present. However, it is possible to
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place bounds on construction-related socioeconomic impacts and thus
provide a realistic range of impact possibilities. Once the range is
established, it would be possible to focus on the impacts that are both
possible and probable.

The bounds of possible impacts would be determined by two sets of
assumptions, which are mutually exclusive. The first assumptions (set
I) would produce minimal, adverse socioeconomic impacts on impact
area I, which 1is defined as the region within reasonable commuting
distance of the project (about 60 miles) (Mountain West Research,
1975). Set II assumptions would produce the maximum, realistic adverse
impacts on impact area II, which is defined as that area in which it is
more economical to commute weekly to nearby urban areas for goods and
services than to commute to the project daily. The radius of the impact
area II is assumed to be 15 miles, a definition which takes into account
factors such as availability of 1land, transportation costs, housing,
goods, and services. As fuel prices continue to rise, workers are
responding by residing near their work location. During the Hackberry
experience many workers elected to live near the site rather than in
Lake Charles, which is about 35 miles away.

Two sets of assumptions and their possible and probable socioeconomic
impacts are given below. Set I assumptions are that:

o] Throughout the construction period there would be an
adequate supply of labor within impact area I.

0 This labor pool would be tapped for the project (i.e.,
there would be negligible in-migration to the impact
area).

0 Construction workers and managers would commute to the
site from their present residences (i.e., there would be
negligible interregional migration).

Under these assumptions, virtually no adverse impacts beyond an increase
in traffic in the vicinity of Big Hill would occur. Secondary impacts
could possibly be caused by workers in-migrating into the impact area
(area I) seeking jobs that would otherwise have been filled by workers
employed at the site.

Positive impacts would include some reduction in unemployment as well as
employment and income multiplier effects. However, neither of these
impacts would be statistically detectable in impact area I, given its
growth rate and large aggregate population.

Set II assumptions are that:

0 Regardless of labor availability within commuting
distance, many laborers would be hired from outside of
the commuting distance.

0 Some laborers hired from within the nominal commuting
distance would, nevertheless, choose to relocate nearer
the project site, within impact area II.
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0 Workers hired from outside the nominal commuting distance
would also tend to locate within impact area II.

Under these assumptions, the socioeconomic impacts are potentially
severe for the defined impact area (area II). A substantial migration
of workers into impact area II would likely place significant burdens on
the rural portions of Jefferson and Chambers Counties. Local
communities within impact area II include Winnie, Stowell, and Hamshire.
Population estimates for these communities (Table 3-6) suggest the
presence of about 6,000 people. A general guideline wused in
socioeconomic impact analysis is that existing population centers can
absorb an increase in population of about ten percent. However, the
exact capability of a community to absorb population increases is
dependent on the variety of public and private service sectors
available. Based on this guideline, impact area II could accommodate an
influx of about 600 people (ten percent of 6,000).

Results of analyses performed by Mountain West Research (1975) and the
Tennessee Valley Authority (1980) indicate the average household size
(workers and family members) 1is about 3.0 when single workers are
included. Therefore, about 200 workers could move into the area without
placing a substantial burden on the local public and private service
infrastructures.

As seen in Table 4-5 and Fig. 4-7, the peak construction force, off and
on site would number about 500 if the single crude o0il pipeline to Sun
Terminal were constructed. Construction of another pipeline to either
OTTI or Pelican Island would require an additional 150 to 200 workers
off site.

Given the short duration of the project (employment exceeds 200 for less
than 1.5 years), set II assumptions lead to the conclusion that a '"boom
and bust" cycle is 1likely for local merchants. Set II assumptions do
not lead to the conclusion that unemployment would be significantly
reduced. Secondary employment opportunities would be created, but they
would be temporary and could lead to a long-term increase in Tlocal
unemployment as the economy goes from boom to bust. An income
multiplier is possible, but again the boom and bust cycle might cause
more losses than gains. However, dissemination of estimates to 1local
businesses of the number of workers who would move into the Winnie area
for an extended period and the length of their employment at the project
could enable merchants to plan, thereby mitigating the effects of a
boom-bust cycle.

Although existing housing is not readily available within impact area
II, sites for mobile homes are plentiful, and there are no zoning
regulations. According to the latest information, an additional 1,500
units (mobile homes) could be accommodated by the sewage treatment and
potable water facilities in Winnie (J. Jones, Trinity Bay Conservation
District, personal communication, January 1981). In all other aspects,
however, present public and private services and goods in impact area II
would be strained if set II assumptions are accurate. Police and fire
protection, education, health care, and sanitation would not be adequate
to meet increased needs under set II assumptions. Although sewage
treatment capacity exists in Winnie, in-migrating workers may choose to
use septic or holding tanks, both of which could cause health hazards.
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Table 4-5.

Manpower analysis for facility construction, Big Hill, Texas

Projected construction time (months)

Job category 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Onsite manpower loading
Building ° 23 46 S0 70 S8 46
Civil 16 35 53 53 26 32 46 64 81 81 112 124 124 118 55 47 47 46 37 20
Piping & mech. 26 52 82 87 95 110 100 100 100 100 87 15 44
Electrical 23 29 29 46 52 52 52 40 29 23 17 12 12
Instrumentation 7 10 16 16 16 16 16 16 16 16 10 7
Miscellaneous 8 ] 8 ]
Drilling 32 32 32 32 32 40 40 40 40 40 40 40 40
Facility prog. mgmt. 4 8 10 10 10 12 14 20 24 26 30 30 30 30 30 30 30 30 30 30 30 . 28 24 20 20 20 20
Pipeline prog. mgmt. 2 4 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Drilling prog. mgmt. 4 16 16 16 16 16 20 20 20 20 20 20 20 20 12 8
Subcontract (bldg.
finish, equip
reps. etc.) 02025 35 el
Total on site 20 43 63 63 40 92110 136 169 171 267 328 395 420 375 400 321 320 263 230 178 158 117 72 66 S1 44
Offsite manpower loading
Raw water pipeline 45 56 62 56 38
C. 0. pipeline 110 153 165 165 142
8rine pipeline e el . 62 12 84 60 126 140 L]
Total off site 4 5% 62 56 38 __ __ __ 110 153 165 165 142 62 72 84 60 126 140 _4
Tota)l on project 92 110 181 225 233 323 366 395 420 375 510 474 485 428 372 240 230 201 132 191 48 13

20 43 63 63 40
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Figure 4-7. Labor force utilization as a function of time for construction of Big Hill.




Onsite workers whose jobs could be expected to last at least a year are
1ikely to Tlocate near the site or to commute to the site if they are
already near it (i.e., within about 15.5 miles). Because of
uncertainties in hiring practices and labor availability, the number of
workers that could be obtained from the Port Arthur and Beaumont areas
cannot be determined. However, based on the l-year job expectancy and
the experience at West Hackberry, about 150 to 200 workers could be
expected to locate or be located near the project (see Fig. 4-7). These
workers would be expected to bring their families with them.

The number of workers expected to locate or be located near the project
approaches the number required for significant impacts on impact area II
under set II assumptions, which is expected to be the more 1ikely event.
Set II consequences could be avoided, only if workers locate or reside
in Port Arthur or Beaumont, both of which have ample public and private
goods and services. If most of the workers Tlocate or reside in Port
Arthur and Beaumont, the consequences would be similar to the
socioeconomic impacts suggested for set I assumptions.

The offsite workers would be essentially the pipeline workers. Pipeline
crews tend to relocate near their work, but do not take their families
with them. Table 4-5 (exclusive of consideration of the OTTI or Pelican
Istand pipelines) suggests three separate crews for the raw water, crude
oil, and brine disposal pipelines. Average crew sizes would be 50, 140,
and 80, respectively.

Given the terrain, it would be likely that the raw water, and especially
the brine pipeline crews, would locate near the coast. The crew for the
crude oil pipeline would likely locate near the midpoint of the route to
Sun Terminal. A11 crews would thus be located in impact area II.

Socioeconomic impacts of offsite workers could push total impacts toward
the consequences of set II assumptions. Two factors militate against
this, however. First, there is no household multiplier effect because
workers would not be expected to bring their families with them.
Second, most pipeline crews are experienced, integral units which should
bé regarded as forming transient, self-contained communities which do
not impact existing residents significantly. If the crews are hired
from impact area I, the consequences are 1ikely to be similar to those
derived from set I assumptions, even though the crews could relocate.
If the crews are hired outside of impact area I, beneficial employment
and income multipliers are likely to be decreased.

Construction of pipelines to the OTTI or Pelican Island terminals would
not likely impact area II measurably because the crews would probably
locate outside that area. Impacts on the greater Houston or greater
Galveston area would probably not be statistically detectable because of
the rapid growth and industrialization that is already occurring.

Operations

Leaching and filling would require 20 to 40 long-term workers at the Big
Hill site. These workers would undoubtedly move into impact area II,
bringing their families with them. Given the preceding analysis,
socioeconomic impacts of onsite operations would be negligible.
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Socioeconomic impacts of work at any of the three proposed terminals,
whether the work is regarded as construction or operations, would also
be negligible because of the size of the work force (<40) and the
existing industrial development at those sites.

4.2.9. Socioeconomic Impact Mitigation

The two socioeconomic impact scenarios discussed above do not take into
account the possibility of mitigating adverse socioeconomic impacts or,
more generally, altering socioeconomic impacts by conscious policy
decisions. If mitigation efforts are undertaken as a matter of
conscious policy, not only may some adverse impacts be mitigated or
avoided entirely, but predictions of impacts may become more reliable.
The impact scenario resulting from Set I assumptions will become more
probable, and any project-related growth that does occur may become more
manageable.

Even if impacts could accurately be predicted, many communities do not
have the technical capabilities to plan for their mitigation. Providing
the services of expert and experienced planners to communities that
might be impacted is one way of helping to mitigate impacts. The
functions of these experts might include:

o) Using sophisticated techniques for impact prediction and
evaluation (e.g., computer simulation, the Delphi
technique, gaming, and public opinion surveys) (Murdock
and Leistritz, 1980; Fowler, 1980; and Schuller et al.,
1975).

0 Helping place and develop impact mitigation strategies in
cooperation with local officials.

o) Locating and obtaining fiscal and other types of
resources to mitigate impact.

0 Gathering data on impacts through both formal means and
informal observations.

0 Acting as a Tlocal contact and liaison between DOE and
impacted citizens, officials, and communities.

Experience at the Tennessee Valley Authority's (TVA's) Hartsville,
Yellow Creek, and Phipps Bend nuclear plants during construction
suggests the importance of onsite personnel for impact mitigation
(Fowler, 1977).

In general, socioeconomic impacts depend not only on changes in the
social and economic environment caused by the influx of primary and
secondary employees and their families into a region, but also the
distribution of those employees, in terms of proximity to available
existing goods and services. Matching demand for goods and services
with existing supply is often an economical way of mitigating adverse
impacts by avoiding them altogether.
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Available mitigation measures along these lines include:

0 A deliberate policy of local training and hiring. With
one set of exceptions, local hiring eliminates adverse
impacts by eliminating their cause (e.g., in-migration).
However, adverse consequences may be associated with this
approach because local hiring may attract workers from
existing local businesses, creating labor shortages and
fostering in-migration. In addition, pay differentials
may cause hardships for local employers.

0 Policies to encourage geographic distribution of
in-migrating workers 1in areas where public and private
goods and services are adequate to meet new demands.
Policies of this nature may be simple and inexpensive,
such as identifying areas where housing and other
amenities are readily available. Other policies may be
more complex and expensive (and more likely to assure
impact mitigation), such as instituting subsidized van or
car pools, which encourage workers to Tlocate in more
distant areas and, thus, "dilute" impacts (TVA, 1976). ’

0 Policies to encourage local planners and officials to
encourage dilution of 1impacts by instituting growth
controls through zoning and other land use management
techniques. (For a brief survey of possibilities and
legalities, see Wright and Webber, 1978.)

An additional type of mitigation measure is compensation--payment in
cash or kind for disruptions caused during project construction and/or
operation. Examples of these types of mitigation include reparation of
damages caused by construction such as road repair, revegetation of
pipeline ROWs, and provision of additional public services, such as
mutual aid services (e.g., ambulance service; area-wide fire protection,
as is being done in West Hackberry).

Economic Imgaét on Shrimp and Menhaden Fisheries

Table 4-6 presents several loss scenarios for depths of less than 15
fathoms for 1977 Gulf Coast shrimp data (NOAA, 1978), averaged over
statistical areas 17 and 18. The 3.5-mile diffuser site is located at
the interface of the 0- to 5-fathom- and 6- to 10-fathom-depth zones,
whereas the 12.5-mile site would be located within the 6- to
10-fathom-depth zone. These values are based on worst-case MIT
far-field model outputs of area coverage of the various overages of the
salinity plume, using Big Hill currents wherever possible and Big Hill
discharge criteria. These current conditions (U and V components) are
shown in Appendix F, and the model outputs are discussed in Sect. 4.2.5.
This analysis conservatively assumes complete fishing loss for the area
covered by a particular salinity overage. It should be stated, however,
that salinities less than 3 ppt above ambient are not expected to stress
the system, and losses to the fishery would be minimal. These loss
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Table 4-6. Mean! catch data2 (Ib/acre) for selected depth intervals (subareas) In statistical

areas 17 and 18 for 1977 and loss scenarios per year for areal coverage of

different salinity overages

Catch (Ib/acre)

Catch value

Loss scenarios (%)

Depth interval Brown shrimp White shrimp Pink shrimp Other3 Total ($/acre) 3 ppt? 2 ppt® 1 ppt®
(fathoms)
000-005 0.542 5.758 0 0.465 6. 765 12.98 2,687 10,709 33,424
006-010 1. 300 0.825 1] 0 2.125 4.58 948 3,779 11,794
000-010 1.172 1.652 0 0.078 3.289 5.99 1,240 4,942 15,424
011-015 1.884 0.045 0 0.005 1.934 4.05 838 3,341 10,429

1 (catch in area 17 + catch in area 18)

(acres in area 17 + acres in area 18)

2Catch data calculated from Gulf Coast Shrimp Data, Annual Summary (NOAA, 1978)

and water surface area data (frpm Patella, 1975).

3Mostly seabobs (Xiphopenaeus kroyeri).

43-ppt overage
52-ppt overage
1-ppt overage

207 acres for worst-case, sustained low energy current.

825 acres for worst—-case, sustained low energy current.

2,575 acres for worst-case, sustained low energy current.

Note: The “"worst—case" analysis is taken from a low energy regime.




scenarios are as follows: 3 ppt = 207 acres; 2 ppt = 825 acres;
1 ppt = 2,575 acres. Since this analysis includes several depth zones,
it is assumed that the various salinity overages affect the biota
similarly over depth.

Calculated losses for the 3-ppt-above-ambient contour range from $838 to
$2,687. Similarly, a worst-case loss would range between $10,429 and
$33,424 if the entire area covered by the brine plume was lost for the
year and production was not offset to nearby areas. The estimated cost
of extending the brine discharge 1ine from the 3.5-mile site to the
12.5-mile site is approximately $21 million.

When this cost is compared with the value of the total annual (1977)
shrimp catch, averaged over statistical areas 17 and 18, for depths less
than 10 fathoms, it is seen that the cost of extending the pipeline to
the 12.5-mile site is almost twice the dollar value of the shrimp catch.

As stated in Sect. 3.2.1.8 and Appendix G, no standard statistical
reporting system has been developed for the menhaden fishery in the Gulf
of Mexico. Menhaden 1landings in 1979 and 1980 were 1.72 and 1.55
billion pounds, valued at $73.4 million and $69.1 million respectively.
For the 6-year period, 1975 to 1980, the average annual catch was 1.41
billion pounds. About 85 percent of the catch was made within 3 miles
of shore during 1980. On the basis of the extensive literature review
of menhaden ecology, no biological or economic impacts to the fishery
are expected.

This assessment is based on the following:
1. Menhaden are euryhaline organisms during all life stages
and should be tolerant to the small salinity changes
projected for brine discharge.

2. Menhaden are possibly the second most abundant fish in
the Gulf. Anchoa mitchilli is the most abundant taxon.

3.  Menhaden 1ife stages are generally pelagic and would pass
over the negatively buoyant brine plume.

4, Much of the commercial catch occurs inshore of all
proposed diffuser locations.

5. The center of menhaden spawning activity is off the
Mississippi Delta. Spawning appears widely distributed
and may occur as far off shore as the 50-fathom-depth
contour.

6. As with shrimp, 1ittle information has been developed to
suggest a strong spawner-recruit relationship. The
fishery, which is based on age 1 and 2 fish, appears
strongly linked to estuarine nursery conditions. :
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4.3 CRUDE OIL DISTRIBUTION SYSTEM

This section deals with the construction and operations impacts,
including spill risk, of the crude o0il distribution system for
Phase III.

4.3.1 0i1 Spill Risk

The transport of crude oil involves environmental risks as a result of
accidents and spills. This section presents an analysis of these risks
and the frequency and size of spills that may occur during transport of
SPR 011 through Gulf Coastal areas of the United States.

In this analysis, only accidental discharges of <crude o0il were
considered. These include spills from vessel casualties, such as
collisions with other vessels, rammings of fixed objects and groundings,
spills at marine terminals during the offloading and loading of tank
vessels, spills during vessel-to-vessel transfers (lightering), and
pipeline accidents. ’

Not considered in this analysis were operational discharges of 0il, such
as those resulting from the disposal of oily bilge and ballast waters
since these were adequately treated in the Texoma Group FEIS
(Sect. C.2). It has been established that these constitute the bulk of
all oil discharges associated with marine operations. However, U.S.
Coast Guard regulations (33 CFR 157) and the agreements of the 1973
Inter-Governmental Maritime Consultative Organization (IMCO) would
prohibit operational discharges in coastal waters and 1imit discharges
in the open sea (>50 miles from shore) to 1/30,000 of the cargo for new
tankships. This number is based on requirements contained in the IMCO
International Convention for the Prevention of Pollution from Ships.
Similar regulations have been proposed for foreign flag tankers in U.S.
waters. If these regulations are followed, operational discharges will
tend to be widely dispersed over the open ocean.

In contrast, accidental spills may occur anywhere, especially in coastal
and inland waters, including harbors and harbor entrances. Moreover,
accidental spills may result in a large outflow at a single location
rather than being widely dispersed over a great distance as for
operational discharges. Hence, more significant adverse environmental
effects are expected from accidental spills of oil.

4.3.1.1 Scenarios Analyzed

The analysis of o0il spill risks was performed for three SPR storage
sites (Big Hi1l, West Hackberry, and Bryan Mound), their associated
marine terminals (Sun, OTTI, Pelican Island, and Seaway), the pipelines
connecting the terminals and storage sites, and the lightering tankers
transporting crude oil between transoceanic, very large crude carriers
(VLCCs), and the marine terminals. Three scenarios were considered for
each storage site:
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0 Leach/fill

0 Withdrawal

o  Refill
The 1leach/fil1l1 scenario dealt with two marine terminals (Seaway and
Sun), but involved the following options for the West Hackberry and

Bryan Mound storage sites:

0 West Hackberry - increase of the Phase II storage
capacity by 30 or 10 MMB.

0 Bryan Mound - increase of Phase II storage capacity by
40 or 60 MMB.
The withdrawal and refill scenarios considered three options for the Big
Hi1l storage site (i.e., use of the following terminal-pipeline
connections):
] Sun Terminal - Big Hill

0 OTTI - Big Hil1l
0 Pelican Island - Big Hil1l

The withdrawal scenario was based on the following oil distribution
programs:

0 Sun Terminal - 50 percent via pipeline, 50 percent via
tanker.

] OTTI - 65 percent via pipeline, 35 percent via tanker.

0 Pelican Island - same as for OTTI.

0 Seaway Terminal - 60 percent via pipeline, 40 percenf via
tanker.

Two tanker options were also considered:

o 60,000 dead weight ton (dwt) tankers with a nominal
capacity of 420,000 bbl.

0 45,000 dwt tankers with a nominal capacity of 320,000
bb1.

Table 4-7 summarizes the estimated number of tanker trips required for
each scenario and site. The number of offloadings or loadings at the
marine terminals is equal to the number of tanker trips. Table 4-8
summarizes the time duration of use of the crude o0il and brine disposal
pipelines for each scenario. The number of lightering operations during
the Tleach/fill and refill scenarios is also equal to the number of
tanker trips during those two scenarios.
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Table 4-7. Summary: Leachl/fill, withdrawal, and refill scenarlos for storage sites, terminals, and tankers

Rate

(102 bb1/d) Terminal Number of tanker trips required
Big Hi1l leach/fill, 43 months, 140 Sun 333 (60,000 dwt) 437 (45,000 dwt)
0i) transfer: 140 MMB :
Big Hi1l withdrawal 935 Sun 166 (60,000 dwt) 219 (45,000 dwt)
0il transfer: 140 MMB .
Distribution: 50% pipeline, 50% tanker
Big Hill refill, 33 months 280 Sun or OTTI or 333 (60,000 dwt) 437 (45,000 dwt)
0il transfer: 140 MMB Pelican Island
West Hackberry leach/fill, 6 months 175 Sun 71 (60,000 dwt) 94 (45,000 dwt)
0i) transfer: 30 MMB
West lackberry leach/fill (alternative) 175 Sun 24 (60,000 dwt) 31 (45,000 dwt)
2 months o0il transfer: 10 MMB :
West Hackberry* withdrawal 1.4 Sun 313 (60,000 dwt) 411 (45,000 dwt)
0il transfer: 263 MMB
Distribution: 50% pipeline, 50% tanker
West Hackberry* withdrawal 1.4 Sun 289 (60,000 dwt) 380 (45,000 dwt)
(alternative), oil transfer: 243 MMB
Distribution: 50% pipeline, 50% tanker
West Hackberry* refill, 33 months 175 Sun 626 (60,000 dwt) 822 (45,000 dwt)
0il transfer: 263 MMB
West Hackberry refill, 33 months 175 Sun 578 (60,000 dwt)

0il transfer: 243 MMB

760 (45,000 dwt)

*22 MMB at Sulpher Mines is included with West Hackberry for o0il spill risk assessment
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Table 4-7 (continued)

Number of tanker trips required

Bryan Mound leach/fill, 7.4 months

0il transfer: 40 MMB

96 (60,000 dwt)

125 (45,000 dwt)

Bryan Mound leach/fill (alternative)

11 months, oil transfer: 60

MMB

143 (60,000 dwt)

187 (45,000 dwt)

Bryan Mound withdrawal
0il transfer: 220 MMB

Distribution: 60% pipeline, 40% tanker

210 (60,000 dwt)

275 (45,000 dwt)

Bryan Mound withdrawal
0il transfer (alternative):

Distribution: 60% pipeline, 40% tanker

240 MMB

229 (60,000 dwt)

300 (45,000 dwt)

Bryan Mound refill, 33 months
0il transfer: 220 MMB

524 (60,000 dwt)

688 (45,000 dwt)

Bryan Mound refill, 33 months
0il1 transfer (alternative):

240 MMB

Rate
(103 bb1/d) Terminal
180 Seaway
180 Seaway
1,054 Seaway
1,054 Seaway
180 Seaway
180 Seaway

572 (60,000 dwt)

750 (45,000 dwt)
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Table 4-8. Time duration of usage for storage site-to-marine terminal oil pipelines and the storage
site brine pipelines ’

Diameter (in.)

Time of use (years) during:

DOE oil pipeline Length (miles) Leach/Fill Withdrawal Refill
Big Hi11/Sun Terminal 23 36 3.58 0.40 2.75
Big Hi11/0TTI 58 40 0.40 2.75
Big Hill/Pelican Island 54 40 0.40 2.75
West Hackberry/Sun 41.5 42 0.50 (alter- 0.40 2.75
Terminal native)/0.16

Bryan Mound/Seaway 4.1 36 0.61 (alter- 0.40 2.75
Terminal native)/0.91

Bryan Mound/Jones Creek 4 36 0.40

Tank Farm

Brine disposal pipelines 2.75
Big Hi11/Gulf of Mexico 12.5 42 3.58 2.75
Alternate 19 46 3.58 2.75
West Hackberry/Gulf of 23 36 0.50 (alter- 2.75
Mexico native)/0.16

Bryan Mound/Gulf of 15 36 0.61 (alter- 2.75

Mexico

native)/0.91




For purposes of analysis and subsequent comparison and evaluation, the
number of areas that could be affected by spills for each scenario was
determined to be six:

0 In the Gulf of Mexico during lightering (50 miles off

shore).
0 Transit to the coast.
0 Transit through harbors and ports.
] At the terminal.
0 Along the pipeline route.

o] At the storage site.

The coastal area that would most 1likely be affected by a major oil
spill, during lightering and/or transit to harbor entrances, would reach
from about Freeport, Texas, to Pecan Island, Louisiana. Bays, lakes,
streams, beaches, and coastal wetlands in the area would be vulnerable
to habitat destruction, loss of biological productivity, and animal
mortality. The extent of the impacts would depend directly on the
distance from shore, the amount and type of o0il spilled, and the
meteorological/oceanographic conditions. Statistically, however, the
amounts of oil estimated to be spilled through normal operations. are
small, and the 1likelihood of a major spill is also small (see
Appendix I). Table 4-9 lists the average probabilities of a major spill
- for combined scenarios (i.e., leach/fill + withdrawal + refill), based
on the exclusive use of 45,000 dwt tankers.

Table 4-9. Average probability for a major oil spiII1

Size of spill Average probability

Operation (bb1) of major spill
Lightering 500 0.049
Transiting to coast 60,000 0.000001
Transiting inland waters,

harbors, and ports 60,000 0.001
O0ffloading/loading 500 0.015
Equipment
Offsite oil pipelines 10,000 0.003
Brine disposal pipelines 10,000 0.002

1A major 0il1 spill is considered the maximum credible spill by tankers
(about 60,000 bb1), operations (about 500 bbl), and pipelines (about
10,000 bb1) (Seaway Group FEIS).
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The exclusive use of 60,000 dwt tankers would cause a small decrease in
the average probability of a major spill.

During the course of the three scenarios, about 1,456 MMB would be

transported. Table 4-10 addresses the risk of o0il spills for major
geographical areas. "

Table 4-10. Average probability for a major oil spill in different geographical areas

Area of impact Average probability
of major spill

Gulf Coast pipeline routes? 0.003

Gulf Coast inland waters and harbors2 0.016

Gulf Coast3 0.049

1Based on 128 miles of SPR pipelines for a time of 7 years (leach/fill-
withdrawal-refill).

2Sabine Pass, Sabine Lake, Neches River/Galveston Bay/Freeport.

3Reach of the Gulf Coast is from Freeport, Texas, to the western end
of Pecan Island, Louisiana.

Spills From Land-Based QOperations at the Terminals, Docks, and Storage
Sites

The risk of spills was estimated for (1) operations at a typical storage
site, (2) operations at the tank farm and distribution system pipeline
and pumps at a typical crude oil marine terminal, and (3) loading/

" offloading operations on and near the dock at a typical marine terminal.
The size and frequency of spills associated with loading and offloading
operations were estimated from reported spill data obtained from the
U.S. Coast Guard PIRS data for the years 1973 through 1976. During this
4-year period, a total of 275 spills from docks throughout the United
States occurred during the loading or offloading of tank barges and
tankships. During this same period it was estimated, by using U.S. Army
Corps of Engineers data (Waterborne Commerce), that a total of 2 x 10°
such operations were performed annually. Thus, the average frequency of
spills from terminal docks for such operations is approximately

275 _ 4
Zx 105 T 0

The distribution of the size of these spills is fitted well by the curve
in Fig. I-2 (see Appendix I).

The frequency of spills from operations at a typical storage site and
that from operations at a marine terminal were developed by different
methods because no usable historical data were available. First, a
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block diagram, indicating the major systems and components, was prepared
for the crude oil receiving and distributing systems at a typical
storage site and a typical terminal. These are shown in Figs. 4-8 and
4-9, respectively. With the aid of the results of a fault tree analysis
of similar systems (Mastandrea and Simmons, 1978), the frequency of
leaks and spills arising from the several subsystems and components of
the oil distribution systems was estimated. The values used in this
analysis are presented in Table 4-11.

The frequency of Tleaks from equipment listed in Table 4-11 does not
reflect the contribution of human error, such as leaving a drain valve
open after maintenance. Based on analysis of the cause of spills at a
marine terminal during loading and offloading operations (SAI, 1978), it
was determined that spills resulting from human error were approximately
three times those resulting from equipment failure. Thus, the sum of
the frequency of spills from the oil distribution systems caused by
equipment failure was multiplied by 4 to obtain the estimated total
frequency from both equipment failure and human error. Spills of oil
from leaky components of the oil distribution system may not necessarily
reach water or an environmentally sensitive area. All of the more
leak-prone equipment is surrounded by curbing or dikes. Both types of
enclosures are drained to a catchment basin, where any oil and water are
separated and the oil is collected in a slop tank for eventual return to
the system (see Figs. 4-8 and 4-9). However, the curbs may overflow,
and the dikes have a gate valve for draining excess rain water. This
valve could inadvertently be left open for 24 h by mistake after a heavy
rain (estimated frequency of occurrence for leaving a valve open is
2 x 10-3). Assuming 12 such rains per year, the probability of a spill
from a dike, given a spill in the dike, is:

24 h

h/year ) = 6.6 x 10-6.

(2 x 10-3/demand) (12 demands/year) (8760

There are other ways in which the dike could be breached, but these are
less Tikely.

It was assumed that the curbed areas could overflow easily, since they
are usually drained by gravity flow through small-diameter lines. In
particular, it was assumed that 50 percent of all spills would overflow
the curbs, which according to Fig. I-2, is equivalent to assuming that
all spills greater than 1 bbl in volume will overflow the curbing.

These estimates of the probability of spills escaping from a diked area
and a curbed area are combined with the frequencies of leaks from items
of equipment in Table 4-11 to compute the frequency of spills from the
storage sites and the marine terminal (excluding the dock).

In summary, the following spill frequencies were estimated:
1. Spills from the dock during loading and offloading occur

at a frequency of 14 x 10-% spill/year; the average spill
size is 14 bbl.
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Table 4-11. Frequency of leaks and spills of oil from subsystems and components of
crude oil distribution systems

Freqdéncy of leaks

(per year)

Subsystem or component No human error With human error
Strainer 2.6 x 10-2 1.04 x 10-?
Pump 4 x 10-4 1.6 x 10-3
Air eliminator 0.47 1.88
Mainfold 4.4 x 10-% 1.76 x 10-3
Pig launcher-receiver 2.6 x 10-2 1.04 x 10-1
Meter bank ‘ 2 x 10-3 8 x 10-3
Meter prover 1.2 x 10-4 4.8 x 10-¢
Pressure relief surge 2.6 x 10-5 1.04 x 10-¢
Wellhead 8 x 10-2 3.2 x 10-1
Storage tank or oil slop tank 2.8 x 10-2 1.12 x 10-1
O0ily water separator 1.6 x 10-2 6.4 x 10-2
Pipelines (6,000 ft) 6 x 10-¢ 2.4 x 10-3

4-57




2. Spills from the terminal (excluding the dock) occur at a
frequency of 1 spill/year; the average spill size is 10

bbl. Spills from the terminal pipelines occur at a
frequency of 6 x 10-% spill/year; the average spill size
is 3,500 bb1.

3. Spills from the storage site occur at a frequency of 0.15

spill/year; the average spill size is 10 bbl. Spills
from site pipelines occur at a frequency of 6 x 10-¢
spill/year; the average spill size is 3,500 bbl.

4.3.1.2 0i1 Spills from Salt Dome Caverns

A failure mode and effects analysis determined that the most significant
loss mechanisms involve various failures of the wellhead and associated
pipeline. The most frequent of these is the development of a leaky
gasket on the isolation valves or the wellhead connections. Such leaks,
as based on industrial experience, would occur rather frequently (0.05
per year per wellhead), but would be small (much less than 100 bbl) and
easily contained by a small dike. These 1leaks, if too small to be
detected by abnormal behavior of pressure at the wellhead, would be
detected during routine daily checks of the wellhead.

Much 1larger spills, but with a very much smaller probability, could
occur from more substantial damage to the wellhead such as '"shearing
off" or fracture of the wellhead as the result of some accident. This,
together with such failures as corrosion or rupture because of a
defective weld or pipe seam, was estimated to occur at a frequency of
1 x 10-® per wellhead per year. This estimate is believed to be
conservatively high because it is based on the reported failure
frequency for ordinary 1line pipe for transporting liquid petroleum
products (see Sect. 4.2.1.3). Wellhead components are made of much
thicker steel.

Such failures could result in substantial losses of o0il because of a
relief of pressure and subsequent expansion (creep) of the cavern walls.
This decrease in volume squeezes o0il out of the cavern, which is similar
to what occurred at West Hackberry in 1978. Assuming that the brine-oil
interface would be at a depth of 3,000 ft in a typical cavern, the
planned storage mode is to maintain the o0il under a pressure of 450
pounds per square inch (psi), which is equivalent to the differential
pressure between 3,000-ft heads of oil and brine plus 50 psi. If the
wellhead 1is sheared off or if the oil-side piping is fractured, the
entire 450 psi pressure on the o0il is relieved since the heavier column
of brine sinks to a level such that the o0il head and brine head are
equal at the oil-brine interface in the cavern. Because the cavern is
so large (1 x 107 bbl), the resulting elastic expansions are also large
(but less than 1 percent of the cavern volume): 22,500 bbl, based on a
compressibility of AV/V =5 x 10-® per psi, for the o0il; 15,200 bbl,
based on a compressibility of AV/V = 3.4 x 10-%, for the salt; and 2,250
bbl, for the brine in the sump (assumed to be 10 percent of the oil).
The total o0il displaced would be 40,000 bbl, but as mentioned above,
this would be a very rare occurrence.
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A sudden loss in pressure caused by the fracture or shearing off of the
wellhead could Tlead to rapid expansion followed by severe slabbing
(falling away of large masses of salt) from the roof of the cavern and
the triggering of a general collapse. Because the top of the caverns
would be located 500 to 1000 ft below the top of the salt, this
occurrence is believed to be highly unlikely (Seaway Group FEIS,
Sect. F). This, combined with the already low probability of fracturing
or shearing off of the wellhead, makes cavern collapse by this mechanism
extremely remote, <1 x 10- per wellhead per year.

On September 21, 1978, there was a blowout and fire at cavern 6 of the
West Hackberry oil storage site (DOE, 1978b). During well workover
operations, mud, a packer, and oil were forced up out of the well by the
pressure on the oil. An explosion and fire occurred, killing one man
and injuring another. It was estimated that 67,510 bbl of o0il were
forced out of the cavern. A nonburning oil spill (31,200 bb1) went into
nearby Black Lake, but was contained by a prevailing wind from the north
and oil spill containment booms. Most of this oil was recovered, and
apparently Black Lake suffered little damage.

Investigations into the cause of the accident concluded that exposure to
single-point failure at the cavern and wellhead, failure to follow the
written workover procedure, an inadequate safety valve on the rig, and
inadequate emergency response equipment and procedures on site
contributed to the accident (DOE, 1978b). To reduce the possibility of
future accidents and to minimize the impacts of any that occur, DOE has
implemented a variety of safeguards. Specifically, workover operations
of the type being performed at the time of the accident are now
performed only after the pressure at the wellhead has been reduced to
zero. Also a comprehensive safety and contingency plan has been
developed for the SPR program. Firefighting equipment, water supplies,
0il spill containment procedures, oil spill cleanup procedures, and
increased security have become standard at all SPR storage sites.

4.3.1.3 Related Risks

The risk of fire and explosions to people and private property off site
is expected to be negligible. The reason for this is the relatively low
vapor pressure of the crude oil to be stored. Although flammable plumes
may be generated from leaks and spills of the crude oil, calculations
show that these can extend no more than 1,000 to 1,500 ft in the
downwind direction even under the most adverse meteorological
circumstances. Hence, fires from such spills are primarily a hazard to
onsite personnel and to the crews of vessels transporting the oil.

The crude o0il itself does not explode; only mixtures of its vapor with
air or oxygen explode. Thus, explosive mixtures may exist within the
ullage spaces of fixed-roof storage tanks and vessel cargo tanks.
However, ignition of these mixtures is rare, provided the tank vents are
equipped with flame arrestors and precautions are taken to reduce the
presence of nearby ignition sources (e.g., no smoking near facilities
hand1ing crude o0il, static electricity protection). Current U.S. Coast
Guard regulations (46 CFR 32) require that, after May 31, 1983, both
U.S. and Foreign Flag tankers between 20,000 and 70,000 dwt be equipped
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with inert gas systems to prevent explosions. Tankers greater than
70,000 dwt have been required to have inert gas systems since May 31,
1981. These systems greatly reduce the risk of fire and explosion on
tank ships.

Hazards to onsite construction personnel are assumed to be comparable to
the o0i1 field machinery portion of the construction industry. The
occupational injury incidence for this industry, which resulted in lost
work days in 1978 was 8.6 cases per 100 full-time workers (U.S.
Department of Labor, 1980). Pipeline construction injury incidence was
1.9 cases per 100 full-time workers. The most significant risk of
injury and death would occur in the case of onsite employees during the
construction and fill phase, particularly in the case of drilling rig
crew members. It is generally recognized that drilling and oil well
workover is a relatively high-risk occupational category.

Historically, accidental deaths of nonemployees from fires and
explosions at bulk petroleum products terminals in the United States are
rare: 6 x 10-5 deaths per year per terminal. More than 90 percent of
these deaths resulted from accidents with more volatile products than
crude o0il, such as gasoline and fuel oil. Moreover, many of the
terminals experiencing accidents were 1located in metropolitan areas.
Because Sun Terminal and the storage sites would be in sparsely settled
areas, fires and explosion-caused accidental deaths are expected to be
even fewer than the nationwide figure.

0i1 spills caused by natural events such as earthquakes, hurricanes, and
tornadoes are not expected. The areas in which Sun Terminal and the
alternative storage sites are located have been classified by NOAA as
having zero seismic risk. Both hurricanes and tornadoes lack
sufficiently intense winds to damage the aboveground piping of a storage
facility. A direct hit of a storage tank by a tornado could damage its
roof and cause the loss of some oil. However, such an event would be
very rare. Storage tanks, if left full, would be resistant to damage
and will likely survive flooding and the strong winds associated with
most hurricanes.

Late in 1980 some speculative concern was raised about the integrity of
salt domes when a salt mine was flooded at Jefferson Island, Louisiana.
Apparently, the flooding of the mine occurred in association with
oil/gas drilling operations on Lake Peigneur in the vicinity of the
mine. A similar occurrence at an SPR location would be impossible to
reproduce since the only mine site that exists within the SPR has no
lake or large body of water located directly above it, and no drilling
is allowed by the government or adjacent property owners in the
immediate vicinity of the mine.

4.3.1.4 Conclusions

It is estimated that, during the 7 years spanned by the three scenarios
analyzed, a total of about 1,456 MMB of o0il would be transported. Of
this, 0.0000045 percent, or about 6,552 bbl would be spilled. Spills
would generally be small and would occur at various locations. A
significant portion would be prevented from impacting the environment
because of structural and mechanical containment and cleanup
capabilities.
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The maximum credible spill size was estimated, based on historic data
and evaluations of program operating conditions (Seaway Group FEIS,
Sect. E), to be 500 bbl for transfer operations, 60,000 bbl for tanker
casualty, and 10,000 bbl for pipeline operations. These values, which
represent a practical upper limit to extrapolations of spills, are not
changed by the Phase III expansion.

Historically, the number of tanker round trips into the Sabine Area (Sun
Terminal) averaged 3 per day. Round trips through the Galveston area
(OTTI and Pelican Island) and Freeport area have averaged 4 and 0.6,
respectively. The worst-case increase in tanker traffic would occur
during drawdown. If Sun Terminal was used for drawdown of both Big Hill
and West Hackberry, traffic would increase by more than 4 trips per day.
If Big Hill oil was directed to OTTI or Pelican Island, the number of
transits through Sabine would decrease by 1, whereas transits through
the Galveston area would increase by 1. Total transits in the Freeport
area would increase by 2.

The above figures are conservative because they assume no decrease in
tanker traffic as a result of foreign oil supply interruptions. Using
the assumptions that tankers will be laden to 270,000 bbl (world fleet
average) and only SPR tankers transit the ports during drawdown, the
following estimates were made. If Sun Terminal was used for Big Hill
and West Hackberry, daily transits would increase by 1. If OTTI or the
Pelican Island terminal was used, traffic in the Sabine area would
remain at the current average. Galveston area traffic would decrease
from the average by 3. Tanker traffic into the Freeport area would
increase from the average of 0.6 to 2 transits per day.

4.3.2 Pipeline Routes

The preferred crude oil pipeline route, which extends from Big Hill to
Sun Terminal, is very similar to the routes described in the Texoma
Group FEIS, Sect. A.7.4.1.5. Two possible alternative distribution
lines to either OTTI on the Houston Ship Channel or the planned Pelican
Island facility near Galveston are also evaluated. The possibility of
constructing the line to Sun Terminal and one of the alternatives is
also considered. The two alternative pipeline routes were selected
after careful analyses of 25 possibilities. Data were collected from
general Tland wusers and government agencies to determine physical
features, land usage, land type, and ownership. Evaluations were based
on total 1length, related land use patterns, ecologically sensitive
areas, locations of historical and archaeological sites, water
crossings, existing ROWs, and other criteria.

4.3.2.1 Land Features

Land features of the pipeline route to Sun Terminal are addressed in
detail in the Texoma Group FEIS, Sect. 3.3.4.5. Construction would
affect primarily agricultural lands. About 45 acres of wetlands along
Taylor and Hillebrandt bayous and near Alligator Hole Marsh would be
affected. By using construction techniques such as double-ditching,
revegetating, and/or directional drilling, these impacts can be
mitigated to a 1arge degree.
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The pipeline to OTTI would cover a distance of about 60 miles, while the
route to Pelican Island would cover about 54 miles. Estimated acreages
(based on a 150-ft ROW) affected by the three routes, as determined from
land use maps prepared by the U.S. Geological Survey (1973), are
tabulated below:

Sun Terminal OTTI Pelican Island
Grassland/agricultural 330 65 490
Wetland 45 55 220
Wooded land 0 55 0
Industrial/residential 35 0 0
Open water 10 © 220 - 275

A substantial portion of the grassland/agricultural acreage for each ROW
in the table is believed to be prime farmland. Construction of these
lines would affect surface and subsurface soils. Soil structure,
infiltration, and drainage patterns would be altered by ditching
procedures. Double-ditching techniques could be used to preserve
topsoil integrity to the greatest extent possible. Adjacent soils would
be compacted by the weight of pipe and equipment. The ROW would be
restored and allowed to revegetate. Short-term drainage problems would
be avoided by leaving 50-ft (approximate) breaks every 200 ft in the
dirt piles during construction and by careful restoration to original
contours. By crowning the ROW (leaving a slight mound over the pipe
during backfill), problems associated with future settling of the soil
could be minimized. Where possible, pipelines would follow existing

" ROWs.

Field investigations indicate that the estimate of 220 acres of wetlands
impacted by the Pelican Island pipeline route is extremely conservative.
A chenier ridge, which 1is above wetlands elevation, extends 1in a
northeast direction from Smith Point (see Fig. 2-6). By using this
ridge and existing ROWs, wetland impacts would be greatly reduced.

After construction, the land would be restored to as close to its
original state as possible. Trees growing in the ROW would be
periodically cropped. The acreages subject to maintenance activities
would be about half of that for construction. Although some land used
for rice farming would be temporarily disturbed during construction and
managed according to ROW maintenance plans during operation, it would
not significantly affect productivity of this crop in Jefferson or
Chambers Counties.

4.3.2.2 Water Environment

The preferred crude oil distribution pipeline route is projected to
cross Taylor and Hillebrandt bayous (Fig. 2-6). At present, the volume
of dredged or excavated materials to be removed from these bayous is
expected to be 25,000 cubic yards for each bayou. The depth at which
the pipelines would be installed 1in the bayous depends on the
stipulations of the permitting agency [U.S. Army Corps of Engineers
(USACE), Galveston District] and would be sufficiently deep to preclude
interference with navigation or other activities. Neither Taylor nor
Hillebrandt bayous are currently dredged for navigation channels;
however, the dredging of Taylor as part of the maintenance dredging
program undertaken in the Sabine-Neches Waterway (see USACE, 1975) will
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be addressed in an upcoming draft supplement to the project's FEIS
(USACE, Galveston District, personal communication, November 1980). If
maintenance dredging is initiated in Taylor Bayou, it is possible that
the pipeline would have to be buried somewhat deeper than originally
anticipated.

Dredging activities associated with pipeline construction would fall
under the jurisdiction of the USACE as established under Sect. 10 of the
Rivers and Harbors Act of 1899 and Sect. 404 of the Federal Water
Pollution Control Act of 1972 as amended by the Clean Water Act of 1977.
Permit requirements would be specified by the USACE. Although pipeline
construction is not specifically mentioned, the USACE may determine that
regulations in the new EPA Proposed Testing Requirements for Dredge or
_Fi11 Disposal Site Specification [45 FR 85360, December 24, 1980] are
applicable. The new guidelines set out testing requirements that are
organized by six categories of discharge:

Category 1. Discharge without potential for environmental
contamination. Dredge material falls into this category when
initial evaluation does not indicate the presence of
contaminants above background levels.

Category 2. Open water discharge with level of contamination
similar to the discharge site. Discharges should be assigned
to this category when the initial evaluation indicates that
contaminants may be present in the dredge material, but are
not significantly greater than the disposal site.

Category 3. Contained, confined, or other disposal operations
of material with potential for contamination of the water
column only. This category is concerned only with return flow
(runoff) from dredge material that is discharged into
contained or confined disposal areas.

Category 4. Open water discharge with potential for harm.
This category includes dredge material that appears to be more
contaminated than the discharge site and will not be confined
or contained.

Category 5. Discharge of fill material without potential for
environmental harm.

Category 6. Discharge of fill material with potential for
environmental contamination.

Categories 5 and 6 apply only to fill materials and are not applicable
to this project. Dredging activities associated with pipeline
construction include dredging the pipe ditch, temporary stockpiling of
dredge material in the ROW, and backfilling the pipe ditch after laying
the pipeline. Major water crossings may also require dredging a channel
for the operation of a pipe barge. Depending on interpretation and
location of activities, it appears that categories 1 through 3 may apply
to this project; however, a final determination of the applicability of
these requirements to pipeline construction in the various water bodies
would be made by the permitting agency, and determinations would be
adhered to by DOE.
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Informal consultation with EPA suggests that Category 2 would apply to
situations where sediments are known to be contaminated (Taylor and
Hillebrandt bayous) and not all dredged material would be used as
backfill.

Under Category 2 both the sediments and water column may be tested. For
sediments, chemical extraction tests would be used to assess the
potential for long-term 1leaching and biocavailability. Sediment
extraction techniques would be selected for the specific contaminants of
concern. The potential for short-term water column impact would be
assessed by the standard elutriate test, or if needed, a water column
bioassay would be used.

Dredging, excavation, and stockpiling of spoil materials may cause
localized, temporary water quality perturbations in Taylor and
Hillebrandt bayous. The alterations in ambient water quality expected
to occur during these operations have been discussed in Sect. 4.2.2.2
and in the Texoma Group FEIS (Sect. 4.6.2). Of concern is the behavior
of polychlorinated biphenyl (PCB) compounds which have been detected in
the sediments (see Sect. 3.2.2.2). PCB compounds present in the
sediments could be released during dredging and stockpiling of dredged
materials. Given the strong affinity of these compounds for the
particulate phase, it is 1ikely that only a very small fraction of total
PCBs would be desorbed during dredging operations. Although projected
to exist in minute quantities, desorbed PCBs would be more available to
human and aquatic 1ife. PCBs sorbed to sediment particles could also be
harmful as a result of entering the food web through filter-feeding
organisms. In summary, it is possible that dredging of Taylor and
Hillebrandt bayous could result in temporary, 1localized release of
sediment-bound PCBs. Studies of PCB-contaminated dredge disposal
conducted by Wright (1978) have demonstrated no significant uptake of
PCBs or metals by organisms inhabiting the disposal areas or by caged
animals that were held in proximity to the disposal site for up to 3
weeks. The redistribution of PCBs would have no long-term impacts.

The northern (OTTI) and southern (Pelican Island) routes would involve
both major and minor water crossings. The northern crossing of Trinity
Bay and the Houston Ship Channel is about 12 miles. The route to
Pelican Island would involve about 15 miles of Galveston Bay. The
impacts of dredging in Trinity Bay would be of short duration.
Increased turbidity would represent the major perturbation to water
quality. Studies by Hirsch et al. (1978) have shown that dredging in
the bay does not generally produce increases in metal concentrations,
although turbidity may increase 3 to 5 times above ambient. These
effects generally last only a few hours, and no long-term impacts have
been observed.

Construction of the Pelican Island pipeline across Galveston Bay would
produce similar impacts. Perturbations to water quality would be of
short duration. Turbidity in this region would be of greater
significance because of the presence of oyster reefs and their
associated sensitivity to suspended sediments. Mitigative measures
would include the use of turbidity screens and the creation of oyster
spat settling areas by leaving hard substrates (shell) exposed after
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pipeline installation. The need and scope of these actions would be
determined through ongoing consultation with the 1local, state, and
Federal authorities (see Appendix D).

Because of heavy ship traffic on the Houston Ship Channel, horizontal
directional drilling techniques would be used to make the pipeline
crossings if practical. Because the pipeline must pass 15 ft under the
channel, no pollutants should be associated with the disturbed
sediments. Impacts would be of short duration and are not considered
significant.

Operation

During the operational phase of the proposed action, the bodies of water
(1) transected by the preferred and both alternative crude oil
distribution pipelines and (2) adjacent to the terminal facilities would
probably not be adversely affected unless an accident occurs. The
probability of an accident occurring and the environmental consequences
are discussed 1in Sect. 4.3.1 and in the Texoma Group FEIS (see
Appendix H).

Pipeline sectionalizing valves would be installed at the edge of each
major water crossing and at approximately every 15 miles of the pipeline
length. These automatic valves would close in the event of a pipeline
break, thus greatly reducing the amount of 0il1 that could be released
and the magnitude of its impacts.

4.3.2.3 Climate and Air Quality

The crude o0il distribution system would have no measurable impact on
regional or 1local climatic conditions. Air quality impacts related to
crude oil distribution are presented in Sect. 4.2.3. Emissions from the
distribution system (valves at water crossings) are infrequent and
minimal, especially compared with terminal and site operations and other
petrochemical industries in the region.

4.3.2.4 Ambient Sound Levels

As described in the Texoma Group FEIS (Sect. 4.6.4), noise would
contribute approximately 55 dB to the equivalent sound level (Ldn) at a
distance of 500 ft from a pipeline ROW. Pipeline construction
activities would be of short duration, and these impacts are considered
insignificant. Noise associated with the operations of the crude oil
distribution system would be related primarily to pumping activities at
the site or terminal facilities. Pumps would be located within sound
dampening enclosures, rendering their noise levels insignificant if
necessary.

4.3.2.5 Species and Habitats

Impacts related to the construction of the preferred crude oil
distribution route to Sun Terminal would be similar to those described
in the Texoma Group FEIS (Sect. 4.6.5). Construction would temporarily
remove 330 acres of farm-pasture habitat from production. The 1line
would cross two major freshwater streams, Taylor Bayou and Hillebrandt
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Bayou, resulting in the disruption of less than 10 acres of benthic
habitat. Behavior patterns of mobile aquatic organisms would also be
altered. Fish may be attracted to or may actively avoid the area,
depending on the severity of turbidity associated with pipeline dredging
activities. Turbidity may reduce primary productivity in the bayous by
reducing light penetration. Nutrients, biochemical oxygen demand, and
other chemicals would be redistributed by dredging activities. No
woodland habitats would be affected by the preferred oil pipeline
construction, and most disturbed habitats are expected to return to
"normal" conditions within 1 to 3 years with the use of modern
mitigation techniques.

Construction and operation of the alternative pipeline routes with
adequate mitigative measures would have no long-term significant impacts
on species and habitats in the region. Construction of the northern
route to OTTI would require short-term disturbance of approximately 765
acres of agricultural/grasslands and 55 acres of wetlands. Vegetation
removal would result in the loss of food and cover for wildlife, but
recovery generally occurs rapidly (1 to 3 years). Maintenance of the
ROW would be disruptive to woodland species and beneficial for those
preferring open areas. The creation of "edge" or ecotone effects may
increase diversity and density of species.

The crossing of Trinity Bay may require dredging and disruption of about
220 acres of benthic habitat. This would destroy benthic production for
a short period of time. Depending on the severity of turbidity, nekton
may avoid or be attracted to the area. Fish are often observed feeding
on suspended benthic organisms as are many birds. Houston Ship Channel
crossings would have minimal impacts on species and habitats, especially
if horizontal directional drilling techniques are found to be practical.

Studies by Hirsch et al. (1978) have shown that the direct effects of
dredging include death of organisms at dredging sites and burial at
disposal sites. These impacts are restricted to the immediate area.
Recolonization of sites generally occurs within a matter of months.
However, species composition may be altered depending on the nature of
the habitat involved. The release of sediment-associated chemicals and
their uptake into organism tissue have been found to be the exception
rather than the rule. Long-term effects of dredging and disposal would
be minimal. The more naturally variable the environment, the 1less
effect dredging would have. Organisms common to such areas are adapted
to unstable conditions.

Construction of the southern alternative pipeline to Pelican Island
would disrupt about 490 acres of agricultural/grass lands, 220 acres of
wetlands, and 275 acres of benthic habitat. As with the other project
pipelines, mitigation measures would be utilized to minimize impacts.
The estimate of 220 acres of wetlands to be disturbed, based on land use
maps prepared by the U.S. Geological Survey (1973), is very
conservative. In actuality, much of the area considered wetlands is now
rice farms. Also, a chenier ridge that is above wetlands elevation runs
north from Smith Point toward the Big Hill site and would be utilized to
stay out of wetlands where possible. Unlike the route to OTTI, the
southern pipeline would pass through a unique habitat in the vicinity of
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Hannas Reef. In this area, there are numerous oyster reefs which could
be affected by pipeline construction. The pipeline route selected
across Galveston Bay is very similar to the one described for the
Pelican Island Terminal Expansion Project FEIS (USACE, 1979). Based on
their findings, which included consultation with USFWS, National Marine
Fisheries Service, and Texas Parks and Wildlife Department, this route
should have minimal impacts and would avoid most of the numerous reefs

in the area. Mitigative measures include 1leaving buried shell
encountered while dredging exposed to create areas suitable for oyster
spat set. Other mitigative measures available include (1) using

turbidity curtains, (2) scheduling operations to avoid currents that
would carry sediments toward oyster reefs, and (3) limiting operations
during time of spat setting. The measures finally used would be
determined in consultation with local, state, and Federal authorities
during the permitting procedure.

4.3.2.6 Natural and Scenic Resources

Construction

The preferred crude oil distribution pipeline would transect some
wetland areas in Jefferson County. Increased activity and noise, as
well as temporary, Tlocalized alterations in the 1land and water
resources, may disturb resident animal 1life. These impacts, however,
are considered minor because they would be short-term and would affect
only a limited area.

Wetlands, as well as the Galveston Bay complex, would be impacted by
installation of either of the alternative pipeline routes. More
wetlands would be transected by the southern alternative route, since it
is projected to cross the northeastern corner of an area surrounding
Lake Surprise, which has been identified as the site for a potential
wildlife refuge (USFWS, 1977) (see Fig. 2-6). The northern route would
cross a more extensive portion of the Galveston Bay complex. Impacts to
the natural and scenic resources in the bay and wetlands would be
short-term.

Operation

It is not anticipated that the natural and scenic resources transected
by the preferred or the alternative crude o0il distribution pipeline
routes would be impacted during operation. Maintenance plans for the
pipeline corridors have not yet been formulated. The probability of an
0il spill is addressed in Sect. 4.2. »

4.3.2.7 Archaeological, Historical, and Cultural Resources

Construction

A shell midden and some secondarily deposited materials have been found
in the vicinity of Taylor Bayou, where the preferred crude oil
distribution pipeline is projected to cross (Sect. 3.2.2.7). Although
considered to be 1located well beyond the impact area of previously
considered routes from Big Hill to Nederland (Texoma Group FEIS, Sect.
3.3.4.5), the proximity of the shell midden to the presently proposed
route would be investigated before construction. Adverse impacts to
this resource are not expected.
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Sensitive areas exist along the projected routes for both the southern
and northern alternative pipeline routes. If either option is chosen
over the preferred route, then both a field survey and a more intensive
records survey would be undertaken before construction to avoid
potential adverse impacts to archaeological, historical, or cultural
resources located in the vicinity of the route. If an archaeological
site were uncovered during construction, all activities would cease and
the State Historic Preservation Office would be notified immediately as
required by the National Historic Preservation Act of 1966.
Construction would not proceed until authorized.

Operation

It 1is not anticipated that archaeological, historical, or cultural
resources located along the preferred or alternative routes would be
impacted by facility operation.

4.3.2.8 Socioeconomics

A11 socioeconomic impacts related to pipeline construction are presented
in Sect. 4.2.8.

4.4 EXPANSION AT BRYAN MOUND AND WEST HACKBERRY

As described 1in Sect. 2.0, expansion of the Bryan Mound and West
Hackberry sites would require only the construction of new storage
caverns and their associated piping. The new storage caverns would be
connected to existing Phase II facilities. No changes are requ1red in
existing brine disposal or crude o0il distribution systems.

4.4.1 Land Features

The expansion at Bryan Mound under the 40:30 alternative would result in
the construction of four additional caverns within current site
boundaries. This action would have no significant effect on the
geological structure of the site. Additional diking and grading would
be required and would directly affect about 5 to 10 acres of wetlands
near Mud Lake (see Sect. 4.2.1.1). The area is already .disturbed by
existing site activities; however, cumulative impacts should be
negligible.

The expansion at West Hackberry would require the construction of three
additional caverns. Five candidate cavern 1locations (Fig. 2-4) are
under consideration. Depending on the configuration chosen, a maximum
of 34 acres of prime “farmland would be affected. Potent1a1 impacts
within the proposed acquisition(s) would be qualitatively similar to
those predicted in the Texoma Group FEIS (Sect. 4.3.1). These include
potential impacts to geologic structure, drainage patterns, erosion
rate, and soil structure. Expansion of the West Hackberry site could
involve the development of up to 0.03 percent (34 acres) of the
estimated 103,000 acres of prime farmland (Crowley-Morey-Mowata
Association) in Cameron Parish. However, none of these impacts were
considered to be significant for the original project, and the proposed
expansion would not augment these impacts.
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The 60:10 alternative calls for six additional storage sites at Bryan
Mound, compared to four additional caverns under the 40:30 alternative.
A11 additional caverns at Bryan Mound would be located within existing
project boundaries. No significant cumulative impact to land features
at Bryan Mound is anticipated under this maximum storage configuration.
The increase in wetland impacts as a result of this alternative would
also be mitigated by the Bryan Mound wetlands creation program. Only
one additional cavern would be developed at West Hackberry under this
configuration. Although no significant impacts are projected for the
construction of three caverns at West Hackberry, reduction of this
number to one cavern would reduce the effects of such impacts. No
wetlands would be affected. A detailed discussion of floodplain and
wetland impacts resulting from expansion at Bryan Mound and West
Hackberry is presented in Sect. 4.5.

No significant operational impacts to land features are anticipated at
either Bryan Mound or West Hackberry.

4.4.2 Water Environment

Expansion at the Bryan Mound and West Hackberry sites would have no
significant impacts on the water environment beyond those described in
the Texoma Group FEIS (Sect. 4.3.2) and Seaway Group FEIS (Sects.
4.3.1.2 and 4.3.2.2). Any turbidity associated with construction would
be of short duration and is not considered significant.

4.4.3 Climate and Air Quality

Expansion activities at Bryan Mound and West Hackberry would increase
the duration of construction-related emissions in quantities
proportional to the magnitude of expansion selected. These impacts are
discussed in the Texoma Group FEIS (Sect. 4.3.3) and the Seaway Group
FEIS (Sects. 4.3.1.3 and 4.3.2.3).

NMHC emissions for the Bryan Mound and West Hackberry sites are
summarized in Table 4-12 for three cases: (1) no action, which is the
Phase II baseline (included for comparison), (2) the Preferred
Alternative (40:30), which is a 40 MMB increase in capacity at Bryan
Mound and a 30 MMB increase in capacity at West Hackberry with
integrated Phase II, Group II, and Phase III leaching, and (3) the 60:10
alternative, with a 60-MMB increase in capacity at Bryan Mound and a
10-MMB increase in capacity at West Hackberry with consecutive groups
unintegrated at Bryan Mound.

Assumptions used were the same as discussed in Sect. 4.2.3 and
Appendices C.2 and C.3. In addition to the brine pond and o0il brine
separators, the other significant emission source at Bryan Mound is four
200,000-bb1, internal floating roof tanks. Drawdown emissions are also
included for both sites.

The NMHC emission levels in Table 4-12 for Bryan Mound are at a
980,000-bb1/d 1leach rate. With a 680,000-bb1/d leach rate, brine and
surge tank operating loss emissions per unit time would decrease propor-
tionally (30.6 percent), but total NMHC burden to the ambient atmosphere
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Table 4-12.

Hydrocarbon emissions for expansion sites

BRYAN MOUND WEST HACKBERRY
MEAN MEAN
OIL , . OIL .
DURATION THRUPUT EMISSION RATES | DURATION THRUPUT EMISSION RATES
ALTERNATIVE ACTIVITY/EMISSION SOURCE (d) (MB/d) (gls) (tonly) (d) (MB/d) (gls) (tonly)
NO ACTION LEACH 525 2.8 459 4.4
(PHASE Ii BRINE EMISSIONS (.28 ppm) 0.39 13.8 0.62 21.8
BASELINE) BLANKET OIL TANKAGE
STANDING LOSS 10 34 .03 12
OPERATING LOSS a .02 8
VALVES, SEALS, SLOP TANKS .08 2.2 .08 2.2
TOTAL A6 19.3 73 25.8
LEACHIFILL 488 64 424 97
BRINE EMISSIONS (1.5 ppm) 2.25 78.4 3.61 1254
SURGE TANKAGE
STANDING LOSS 10 3.4
OPERATING LOSS .06 21 .- ‘e
> VALVES, SEALS, SLOP TANKS .08 2.2 .08 2.2
; _n _%2 % _ 4“2
= TOTAL 2.47 66.1 3.67 121.6
FINAL FILL 150 180 240 155
BRINE EMISSIONS (2.6 ppm) 1.03 . 14.8 0.89 20.3
SURGE TANKAGE
STANDING LOSS 10 14
OPERATING LOSS , 18 2.6
VALVES, SEALS, SLOP TANKS .08 29 .06 14
TOTAL 1.37 21.7 85 21.7
DRAWDOWN (TOTAL SITE) m 1,054 150 1,400
SURGE TANKAGE
STANDING LOSS 10 17
OPERATING LOSS 89 16.1 e
VALVES, SEALS, SLOP TANKS .08 1.0 .08 1.0
TOTAL 115 26.6 .08 1.0
REFILL (TOTAL SITE) 1,000 180 1,200 175
BRINE EMISSIONS (1.9 ppm) 0.78 263 0.73 25.4
SURGE TANKAGE
STANDING LOSS 10 34
OPERATING LOSS 18 8.5 ‘e s
VALVES, SEALS, SLOP TANKS .06 2.2 .08 22
TOTAL 1.10 38.4 79 2168

'4, 200,000 bbl, 225 ft. dlameter, internal floating roof tanks at Bryan Mound.
1, 7,000 bbl, 40 ft. dlameter, external fioating roof tank at West Hackberry.

**these values Include a significant percentage of ethane
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Table 4-12. (continued)

BRYAN MOUND

WEST HACKBERRY

MEAN MEAN
OlL .. OIL e
DURATION THRUPUT EMISSION RATES | DURATION THRUPUT EMISSION RATES
ALTERNATIVE ACTIVITY/EMISSION SOURCE (d) (MBId) (g/s) (tonly) (d) (MB/d) (gls) (tonly)
40:30 LEACH 617 4 . 613 45
(PREFERRED) BRINE EMISSIONS (.26 ppm) 0.56 19.6 0.62 216
BLANKET OIL TANKAGE *
STANDING LOSS .10 34 .03 1.2
OPERATING LOSS <o A .02 8
VALVES, SEALS, SLOP TANKS .08 22 .08 22
TOTAL 72 25.3 .73 25.8
LEACHI/FILL 550 929 540 1
BRINE EMISSIONS (1.5 ppm) 3.25 112.9 : 3.61 125.4
SURGE TANKAGE
STANDING LOSS .10 34
OPERATING LOSS .09 3.2 .er .-
VALVES, SEALS, SLOP TANKS .08 22 .08 2.2
TOTAL 3.50 121.7 3.67 127.6
FINAL FILL 240 180 270 175
BRINE EMISSIONS (2.6 ppm) 1.03 23.7 1.01 25.9
SURGE TANKAGE )
STANDING LOSS 10 2.3 . .
OPERATING LOSS 18 5.7 .. .-
VALVES, SEALS, SLOP TANKS .08 14 .08 1.6
TOTAL 1.37 33.1 1.07 215
DRAWDOWN (TOTAL SITE) 209 1,054 172 1,400
SURGE TANKAGE
STANDING LOSS 10 2.0
OPERATING LOSS 99 19.7 . ‘.-
VALVES, SEALS, SLOP TANKS .06 1.2 .08 1.0
TOTAL 1.15 229 .08 1.0
REFILL (TOTAL SITE) 1,220 180 1,377 175
BRINE EMISSIONS (1.9 ppm) 0.76 263 0.73 25.4
SURGE TANKAGE
STANDING LOSS .10 34 .
OPERATING LOSS 18 65 .e- ..
VALVES, SEALS, SLOP TANKS .08 2.2 .08 22
TOTAL 1.10 38.4 .79 27.6

.4, 200,000 bbl, 225 ft. diameter, Internal floating roof tanks at Bryan Mound.
1, 7,000 bbl, 40 ft. diameter, extemnal floating roof tank at West Hackberry.

**these values Include a significant percentage of ethane
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Table 4-12. . (continued)

BRYAN MOUND

WEST HACKBERRY

MEAN MEAN
OIL . OIL .o
DURATION THRUPUT EMISSION RATES | DURATION THRUPUT EMISSION RATES
ALTERNATIVE ACTIVITY/EMISSION SOURCE (d) (MB/d) (gls) (tonly) (d) (MB/d) (gls) (tonly)
60:10 LEACH 856 35 533 42
BRINE EMISSIONS (.26 ppm) 056 19.6 0.62 21.8
BLANKET OIL TANKAGE *
STANDING LOSS 10 34 .03 1.2
OPERATING LOSS oo A .02 8
VALVES, SEALS, SLOP TANKS .06 2.2 .08 22
TOTAL 12 253 13 25.8
LEACH/FILL 792 85 466 107
BRINE EMISSIONS (1.5 ppm) 3.25 1129 3.61 125.4
SURGE TANKAGE
STANDING LOSS 10 34 e
OPERATING LOSS .08 28 - R
VALVES, SEALS, SLOP TANKS .08 22 .08 22
TOTAL 3.49 121.3 3.67 1278
FINAL FILL 300 165 218 175
BRINE EMISSIONS (2.8 ppm) 1.03 296 1.01 209
SURGE TANKAGE
STANDING LOSS .10 29 . .
OPERATING LOSS A5 48 . -
VALVES, SEALS, SLOP TANKS .08 18 .08 13
TOTAL 134 38.9 107 222
DRAWDOWN (TOTAL SITE) 227 1,054 158 1,400
SURGE TANKAGE
STANDING LOSS 10 22 .- -
OPERATING LOSS 99 21.4 . .
VALVES, SEALS, SLOP TANKS .08 14 .08 1.0
TOTAL 1.15 25.0 .08 10
REFILL (TOTAL SITE) 1,333 180 1,263 175
BRINE EMISSIONS (1.9 ppm) 0.76 263 073 254
SURGE TANKAGE
STANDING LOSS .10 3.4 .
OPERATING LOSS 18 65 - .
VALVES, SEALS, SLOP TANKS .08 22 .08 22
TOTAL 1.10 38.4 19 216

* 4, 200,000 bbl, 225 ft. diameter, Intemal floating roof tanks at Bryan Mound.
1, 7,000 bbl, 40 1t. diameter, external floating roof tank at West Hackberry.

**these values Include a significant percentage of ethane




would remain the same (i.e., duration would increase). Surge tank
standing losses would increase proportionally at 680,000 bbl/d because
of the longer duration of crude in the tanks.

The hydrocarbon Tlosses indicated for the surge tank emissions are
derived from equations (Appendix C.3) that predict "total evaporative
losses" for tanks and may present an overestimate of VOC emission levels
(which excludes ethane and methane).

To project ambient NMHC contributions from the West Hackberry site, the
RAM computer output at 1 g/s (Appendix C.4, Table C.2-4) can again be
used. The worst-case 1-h NMHC concentrations for this site are:

Maximum 1-h Impact

Significant Activity Emission Rate (g/s) (ug/md)
Leach only 0.73 736.4
Leach/fil1 3.67 3702.2
Final fill 0.95 (Phase II baseline 958.4

1.07 (40:30 and 60:10 1079.4
alternatives)
Refill only 0.79 796.9

The 1-h maximum NMHC concentrations again indicate that violations of
the 3-h NMHC standard of 160 ug/m3 are likely within 3.5 km of the site.
Background NMHC levels are already about 400 ug/m3.

Figure 4-1 can again be used to convert NMHC concentrations into
resulting 1-h maximum ozone 1levels. At typical NO_ concentrations
(Level I), the worst-cast hydrocarbon concentrations “would result in
ozone concentrations in the range of 0.15 to 0.20 ppm in the immediate
site area. At "typical" NMHC concentrations (which are at maximum about
40 percent lower than worst-case values) of 0.0 to 2200 ug/m® (0.0 to
3.3 ppm), ozone levels would vary from 0.0 to 0.19 ppm. During periods
of extremely high ambient NO_ concentrations (Level II of Fig. 4-1),
typical NMHC ambient concentrations from this source could produce ozone
levels as high as 0.50 ppm (during leach/fi1l activity only).

Total NMHC emissions at West Hackberry would exceed 100 tons/year only
during periods of significant o0il flow during 1leach/fill. The
leach/fil11 phase occurs during less than one half of the total leaching
period. During drawdown, emissions at the site would be minimal because
all surge tanks are located at Sun Terminal.

To project ambient NMHC concentrations from the Bryan Mound site, the
RAM computer output at 1 g/s (Appendix C.4, Table C.2-4) is again used.
The worst-case 1-h NMHC concentrations for this site are:
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Maximum 1-h Impact

Significant Activity Emission Rate (g/s) (ug/m3)
Leach only 0.46 (Phase II baseline) 464.0
0.72 (40:30 and 60:10 ;
alternative) 726.3
Leach/fill 2.47 (Phase II baseline) 2491.7
3.50 (40:30 and 60:10
alternative) 3530.8
Final fill 1.37 1382.0
Drawdown 1.15 1160.1

Refill 1.10 1109.7

The 1-h maximum NMHC concentrations again indicate that violations of
the 3-h NMHC standard are very likely within 3.5 km of the site.

For quick reference of all hourly NMHC impacts during leach/fill on day
176, RAM was also run with a 3.50-g/s emission rate (Appendix C.4, Table
C.4-4). This 1is the highest, or worst-case, emission rate for any
activity. Background NMHC concentrations can be approximated from data
collected at the Clute-Freeport station (Table 3-3). This value (400
ug/m3) is low in comparison with many of the computer-projected values.
Consideration of background concentrations would generally increase
worst-case ambient impacts associated with Bryan Mound emissions only
slightly. Background concentrations are already consistantly in
violation of the NMHC guidelines.

Potential ozone ambient impacts can once again be estimated from Figure
4.1. Worst-case NMHC concentrations of 464.0 to 3530.8 pg/m® (0.70 to
5.30 ppm) would result in area ozone increments ranging from 0.13 to
0.20 ppm. Typical NMHC concentrations at Bryan Mound (in the range of
0.0 to 2100 pg/m3) could result in ozone 1-h levels as high as 0.5 ppm
during greatly elevated NO_ episodes (Level II of Fig. 4.1). However,
such levels would only oécur during Tleach/fill activity. O0f the 50
non-zero, NMHC concentrations projected by RAM during leach/fill for day
176 (Appendix C.4, Table C.4-4), only 8 (16 percent) concentrations high
enough (350 pg/m3) to cause violations of the 0.12-ppm ozone 1-h
standard during normal NOX levels occur outside the site boundaries.

Based on currently available information and the above analysis, the
level of hydrocarbon emissions is probably insufficient to have an
important impact on nonlocal, regional levels of photochemical oxidants
(i.e., other than in the immediate site area). It is believed that the
emissions would be of minor significance to regional air quality because
of their periodic nature. The use of vapor control technology (such as
covering the oil brine separator and collection emissions) would help
minimize impacts that occur.

In summarizing the air quality impacts, the West Hackberry and Bryan
Mound facilities would be significant sources of NMHC. Additional
violations of the 1-h ozone standard, immediately downwind from the
facilities are predicted. If these sites are classified as major
stationary sources, LAER, as defined by the Texas Air Control Board,
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will be implemented if the facilities are not given an exemption due to
the intermittent nature of emissions. LAER for the sites would probably
consist of covering the oil-brine separators, which is the major
emission source, and venting collected VOC emissions to a vapor recovery
system.

4.4.4 Ambient Sound Levels

Impacts of construction- and operations-related sound Tlevels at the
Bryan Mound site are addressed in the Seaway Group FEIS, Sects. 4.3.1.4
and 4.3.2.4. The creation of new storage caverns at the site, as part
of Phase III expansion, would extend the duration of these impacts, but
not their magnitude, which was deemed insignificant because of the
industrial nature of the site.

Construction- and operations-related noise impacts at the West Hackberry
site are presented in the Texoma Group FEIS, Sect. 4.3.4. Expansion of
the West Hackberry site by 30 MMB would move the sources closer to
existing residential structures that may remain in the area after site
expansion. Significant short-term impacts to area residents could occur
during construction, depending on the cavern locations selected.

4.4.5 Species and Habitats

The addition of four or six new storage caverns at the Bryan Mound site
would not significantly impact species or habitats beyond the site
boundaries. This action would extend the duration of impacts previously
described for Phase II in the Seaway Group FEIS, Sect. 4.3.

Expansion of West Hackberry facilities by either 30 or 10 MMB could
require the purchase of up to 34 acres of land to the south and west of
the site. This action would remove existing pasture prairie habitats
from use as well as require the removal of up to ten residences with
actively maintained grounds. Removal of trees from the area would
affect the species composition of birds found in the immediate vicinity.
Noise and other industrial activity would keep many taxa away from the
site, especially during construction. The habitats 1located in the
impacted area are not unique to the region. Site expansion is not
projected to impact any wetlands or other bjologically sensitive areas.

4.4.6 Natural and Scenic Resources

Construction and operational activities involved in the Bryan Mound
expansion would not affect any natural or scenic resources. Bryan Mound
sdlt dome 1is located in an industrial area (Sect. 3.2.3.6) virtually
lacking in these resources.

Construction and operational activities involved in the West Hackberry
expansion would not affect any natural or scenic resources. The two
options being considered for expansion (Sect. 2.2.1.1) are not located
in wetlands.
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4.4.7 Archaeological, Historical, and Cultural Resources

Although no known archaeological, historical, or cultural resources
would be affected, expansion of the facilities at Bryan Mound could
possibly impact resources not identified by previous studies (see Sect.
3.2.3.7). Further study of the expansion area before construction and
careful monitoring during construction operations would be conducted to
avoid destruction of heretofore unknown sites.

It is unlikely that the operational phase at Bryan Mound would impact
any archaeological, historical, or cultural resources.

Although no known archaeological, historical, and cultural resources
would be affected, it is possible that expansion of the facilities at
West Hackberry could impact resources not identified by previous studies
(see Sect. 3.2.4.7). Further study of the expansion area before
construction and careful monitoring during construction operations would
be conducted to avoid destruction of heretofore unknown sites. If an
archaeological site was uncovered during construction, work would cease
and the State Historic Preservation Officer would be contacted
immediately as required by the National Historic Preservation Act of
1966.

It 1is wunlikely that the operational phase at the West Hackberry
expansion addressed in this document would impact any archaeological,
historical, or cultural resources in the affected area.

4.4.8 Socioeconomics

Socioeconomic impacts of the proposed expansion of Bryan Mound storage
capacity are likely to be undetectable for the following reasons:

0 As noted in the FEIS for Phase II (Seaway Group FEIS,
Sect. 3.3.8), the area was already industrially developed
before Phase II.

0 No fUrther land acquisition would be required.

] Integration of the Phase III work with the Phase II work
will require only a few additional workers; these workers
should be on site for a very short period of time.

0 With integration of Phases II and III, workers required
for drilling and leaching would already be on site. No
new workers would be required. Existing workers would
simply stay at the site for the additional time required
to drill and leach four more caverns.

0 Given the industrialized nature of the site, the existing
labor-shed, the relatively short increment of time
required for the proposed expansion, and the probability
that most workers already commute to the site, it is not
likely that more of the workers currently engaged in
drilling and leaching would change residences because of
Phase III expansion.
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The proposed Phase III expansion should require few, if any, changes in
personnel required for maintenance. No significant (or even measurable)
impacts are expected (Seaway Group FEIS, Sect. 4.3.2.8).

No significant local socioeconomic impacts are expected during fill or
drawdown.

Phase III expansion of the West Hackberry site would cause minimal
adverse socioeconomic impacts. Depending on the specific cavern
locations selected up to .tepn residences adjacent to the existing
property boundary would be removed, resulting in displacement of up to
ten families.

4.5 IMPACTS TO FLOODPLAINS AND WETLANDS

On May 24, 1977, Executive Orders 11990 (Protection of Wetlands) and
11988 (Floodplain Management) were issued. Essentially, these orders
require that each Federal agency issue or amend existing regulations and
procedures to avoid the use of floodplain and wetland resources as sites
for Federal actions unless no practicable alternative exists. In cases
where no practicable alternative 1is available, impacts to these
resources must be minimized to the greatest extent practicable. The
Executive Orders and subsequent implementation guidelines and
regulations promulgated by the U.S. Water Resources Council and DOE
(Federal Register, February 10, 1978, and March 7, 1979, respectively)
prescribed that assessment of floodplain and wetland impacts of proposed
actions be included in environmental assessments or environmental impact
statements prepared pursuant to the National Environmental Policy Act
(NEPA).

A detailed description of the proposed and alternative actions of the
Phase III SPR expansion is presented in Sect. 2.0. The approximate
location of the Big Hill site in relation to the floodplain is presented
in Fig. 4-10. The exact location of wellpads and the ultimate site
boundary would be determined through ongoing geotechnical
investigations, real estate availability, and detailed engineering
design studies. A1l site facilities that could not withstand flooding
would be located well above the 100-year flood elevation. The Big Hill
storage site would cover approximately 250 acres on top of the Big Hill
salt dome [elevation of 30 to 35 ft, mean sea level (msl1)]. There are
no wetlands associated with the Big Hill storage site. Crude oil, raw
water, and brine disposal pipelines would cross floodplains and
wetlands. :

Expansion of the Bryan Mound site would occur within the 100-year
floodplain. Site operational facilities and many of the existing
wellpads are protected by a levee system designed to prevent significant
overtopping from wave runup associated with a hurricane surge of 15 ft
above sea level (Fig. 4-11). The levee system is a part of the Federal
Flood Protection Project under construction for Freeport and vicinity
and, as such, meets all Federal requirements. Construction of wellpads
and wellheads in the floodplain would not alter flood elevations.
Expansion at Bryan Mound would not significantly impact floodplains, but
would occur in an area having wetlands.
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The expansion of the West Hackberry site would occur in the region shown
in Fig. 4-12. As with the Big Hill site, this construction would occur
on some of the highest ground in the area and would be above the
100-year flood elevation. There are no wetlands within the proposed
expansion areas.

4.5.1 Phase III Preliminary Floodplain and Wetlands Determination

As specified by Executive Orders 11988 and 11990, a floodplain and
wetlands determination for the proposed project would be made by the
Secretary of DOE. The following is a preliminary determination of the
practicability of locating the proposed Federal action in floodplains
and wetlands.

The proposed site development at Big Hill and the expansion at West
Hackberry would not be located in the 100-year floodplain or wetlands.
The brine line, raw water pipeline, and oil distribution pipeline(s) for
Big Hi11 and the expansion at Bryan Mound would impact floodplains and
wetlands. Therefore, it is necessary to determine whether other sites
and pipeline routes offer practicable alternatives to 1locating in
floodplains and wetlands.

Selection of Candidate Storage Sites

This section examines only Gulf Coast salt dome storage sites. All
other alternatives for Phase III were considered and rejected for
various reasons, as is discussed in Sect. 2.3.1. The DOE has evaluated
the feasibility of expanding the Gulf Coast sites already being used by
the SPR program. Five possible domes were identified: Bryan Mound,
West Hackberry, Weeks Island, Bayou Choctaw, and Sulphur Mines.
Expansion of the latter three sites was not feasible (Sect. 2.3.1). The
maximum practicable expansion is 60 MMB at Bryan Mound and 30 MMB at
West Hackberry for a total increase of 90 MMB. At least one new site
would be required to store the additional 120 MMB necessary to meet the
SPR Phase III goal of 750 MMB.

The new sites were identified from the three groups of salt domes
(Seaway, Texoma, and Capline) which have been under consideration for
the SPR program. These were Napoleonville, Chacahoula, and Iberia of
the Capline Group; Black Bayou, Vinton, and Big Hill of the Texoma
Group; and Nash, Allen, Damon Mound, and West Columbia of the Seaway
Group. The Big Hill dome was chosen as the preferred alternative for
the reasons detailed in Sect. 2.3.

Practicability of Alternative Sites

Of the existing and new sites not proposed for expansion or development,
an evaluation must be made to determine whether they would be
practicable alternatives to locating in floodplains/wetlands. The three
primary criterija developed to determine the practicability for Phase III
development are sufficient storage capacity (for new sites), capability
to dispose of brine, and avoidance of major impacts, which could not be
adequately mitigated on a significant area of wetlands.
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The Iberia, Allen, and Vinton sites would not provide sufficient storage
capacity. Ten sites (Iberia, Chacahoula, Napoleonville, Bayou Choctaw,
Nash, Damon Mound, Weeks Island, West Columbia, Sulphur Mines, and
Vinton) had major brine disposal problems. Iberia, Chacahoula,
Napoleonville, and Black Bayou would have major impacts, which could not
be mitigated on a significant amount of wetlands.

A11  these sites failed to satisfy the practicability criteria.
Therefore, it is believed that there are no practicable alternative
sites available for o0il1 storage that would not be located in
floodplains/wetlands.

Selection of Pipeline Routes

It is also necessary to determine whether any practicable alternatives
exist to locating the Big Hill pipelines in floodplains/wetlands.
Existing facilities would be used at Bryan Mound and West Hackberry.

Crude 0i1 Pipelines

The preferred crude oil pipeline would extend 23 miles from Big Hill to
Sun Terminal. Any pipeline from the Big Hill dome will cross
floodplains (see Fig. 4-10). Wetlands traversed by the proposed
pipeline occur near Alligator Hole Marsh, Taylor Bayou, and Hillebrandt
Bayou. It is estimated that the 150-ft ROW would impact about 45 acres
of fresh marsh. Most of the land in the area is used for agriculture.

Two alternative crude o0il pipeline routes were developed from 25
possible scenarios. Factors used in making the choice included total
length, land use patterns, environmentally sensitive areas, presence of
archaeological, historical, or cultural sites, number of water
crossings, presence of existing ROWs, and construction techniques
required. The two selected alternatives are the northern route to OTTI
and a southern route to Pelican Island, as shown in Fig. 2-6.

The pipeline route to OTTI would temporarily impact floodplains and
wetlands (including areas near Spindletop, EIm, Double, and Cedar
bayous) in the area west of Big Hi1l and in the Trinity Bay area. The
southern pipeline route would cross floodplains and wetlands (including
areas near Spindletop, EIm, Oyster, and Lone Oak bayous) west and south
of Big Hill and the Galveston Bay area. There are no practicable
alternatives to routing the crude oil pipelines across floodplains and
wetlands to transport the oil to terminal facilities.

Raw Water and Brine Disposal Systems

The proposed raw water and onshore brine disposal pipeline systems would
cross a continuous floodplain/wetlands area between the Big Hill site
and the Gulf of Mexico. The only practicable alternative available to
construction of the brine pipeline is disposal of brine by underground
injection, which would not be acceptable (Appendix H). The raw water
intake facilities (electric pumps, etc.) would be located at the ICW on
a spoil bank around an abandoned barge slip. The raw water intake pipe
and associated protective structures would be 1located within the
floodplain below the maximum 1low water Jlevel. This would ensure an
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uninterrupted water supply. These structures would not alter flood
elevations in the area and would pose no threat to lives or property.
Considering the need for a large amount of raw water located near the
site, there is no practicable alternative to laying the pipeline across
the floodplain and wetlands to the ICW.

4.5.2 Phase III Floodplain and Wetland Assessment

Big Hill Site

Construction of the 140-MMB Big Hill storage site would have no long- or
short-term impact on floodplains or wetlands. The dome elevation, which
is greater than 30 ft, places the project facilities well above the
100-year floodplain. Flooding should not occur at the site since it
represents the highest elevation in the immediate region and would
receive no runoff. There would be no alteration of surrounding
floodplain elevations or floodplain actions as a result of site
construction.

Raw Water Intake Structure at Big Hill

The raw water intake structure would be constructed on an abandoned
barge slip at river mile 305 on the ICW. A1l components of the system
(such as electric pump motors) that could not withstand flooding would
be located above the 14-ft, 100-year floodplain level. These structures
will not significantly alter the floodplain or floodplain action beyond
those alterations caused by the presence of the ICW. Construction of
the raw water intake structure would require dredging about 10,000 cubic
yards of spoil from the intake channel to guarantee adequate depth and
uninterrupted water supply. Spoil could be used as fill for the
construction of the upland portion of the raw water facilities or could
be placed in an upland spoil disposal area out of wetlands. The exact
disposal techniques used will be dependent on the requirements imposed
by the permitting agency. There are no expected impacts to wetlands
since all construction would be on previously filled areas.

Crude 0i1, Raw Water, and Brine Disposal Pipelines for Big Hill

Pipelines associated with the Big Hill SPR site development would
descend from the site elevation of 30 to 35 ft to the surrounding
floodplain and wetland areas described in Sect. 3.0. Pipeline
construction would have minimal short-term effects on 1local flood
drainage. Spoil would be stockpiled in a manner that would not totally
inhibit natural drainage patterns. Openings of about 50 ft would be
left between every 200 ft of spoil. Burjed pipelines would have no
long-term impacts on floodplain action and would not affect property or
lives. At water crossings, shorelines would be restored as close to the
original contour as practicable, reducing effects on natural overbank
flood water distribution.

A major consideration in selecting pipeline routes was the avoidance of
wetlands. Construction of pipelines across wetlands could involve the
use of a double-ditching construction technique to preserve the topsoil.
The pipeline ditch would be backfilled in reverse order, thereby
ensuring that the first soil removed would be the last soil replaced.
Impacts resulting from the stockpiling of spoil would be temporary and
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of short duration. Studies by USACE have shown that marsh flora and
fauna recolonize and can even survive smothering by spoil as long as the
spoil does not permanently raise elevations above 1limiting Tlevels
(Reimold et al., 1978). Recovery of vegetation should occur within
about 1 to 3 years.

The revegetation of critical areas would be incorporated into the
mitigation program if deemed necessary through ongoing consultation with
local, state, and Federal authorities.

By rerouting the brine disposal pipeline, it could be possible to avoid
the 73 acres of wetlands in McFaddin National Wildlife Refuge that would
be affected by construction. This would affect a greater number of
acres (+23) of wetlands and was therefore not considered a viable
alternative. High-quality wetlands are distributed somewhat
homogeneously south of the Big Hill project site from Sabine Lake to
Galveston Bay between the ICW and the Gulf of Mexico. The route that
would potentially impact fewer wetlands would be the more direct route
across McFaddin National Wildlife Refuge. In compliance with the
Rights-of-Way General Regulations (50 CFR 29.21; 34 FR 19907), the DOE
would file a permit application with the Department of Interior to gain
easement across the refuge. Existing pipeline ROWs would be followed
where practicable, and mitigating measures (e.g., double-ditching,
revegetation, and habitat creation) would be used to minimize impacts.
The nature and extent of these actions would be determined through
ongoing consultation with the refuge manager and other authorities.

Gosselink et al. (1979) have described the wetlands of the Sabine Basin
in detail. According to their estimates of 1974, there were 250,388
acres of natural (brackish to intermediate) marsh and 101,793 acres of
impounded (fresh) marsh in the basin. These marsh types have been
substantially altered by man and nature since 1952, the earliest year of
reliable data. Between 1952 and 1974 there was a 16.8 percent decrease
in natural marsh and a 29.4 percent increase in impounded marsh.
Because of the lack of adequate historical data, the impacts of these
changes on ecosystem productivity cannot be quantified (Gosselink et
al., 1979). Construction of the raw water and brine lines to the ICW
would disrupt about 96 acres of primarily impounded marsh based on a
worst-case 150-ft ROW. This represents a 0.09 percent reduction in this
habitat type within the Sabine Basin. Construction of the brine line
from the ICW to the Gulf of Mexico would involve 73 acres of natural
marsh, assuming no existing ROW could be practicably utilized. This
would represent 0.03 percent reduction in habitat. Mitigation programs
implemented in coordination with local authorities and experts during
the permitting procedure would be used to minimize impacts to .the extent
practicable.

Bryan Mound Site

Expansion at Bryan Mound would occur within the 100-year floodplain and
in an area having some wetlands. Construction of wellpads would not
alter floodplain action or affect the extent or severity of floods.
Construction of the wellpads would require disruption of about 5 to 10
acres of wetland habitat under the 40:30 scenario. Between 7 and 15
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acres of wetlands could be disrupted if the 60:10 alternative is
developed. The wetland mitigation program at Bryan Mound, which
includes the physical creation of new wetland habitat, would be amended
to compensate for new construction.

West Hackberry Site

Examination of Fig. 4-3 reveals that all of the site expansion would
occur above the 100-year flood elevation. Construction of wellpads
would not significantly affect local runoff or floodplain action. There
would be no effects on lives or on surrounding property. As with the
Big Hi1l site, the West Hackberry dome surface represents the highest
elevation in the immediate vicinity. No wetlands would be affected by
expansion of the West Hackberry SPR site.

4.6 IMPACT DUE TO TERMINATION

After termination of the SPR program, facilities would be disposed of in
accordance with applicable laws and regulations. If no future use is
found for the storage sites, lands would be returned to conditions as
close to original as is reasonably practicable.

4.7 RELATIONSHIP OF THE PROPOSED ACTION TO LAND AND WATER USE PLANS,
POLICIES, AND CONTROLS

A11 of the sites discussed have been previously used for mineral
extraction (salt, o0il, gas) or storage. SPR operations would be
compatible with continued production of oil and gas from fields adjacent
to the domes.

Wherever pipelines cross state or Federally owned lands or sensitive
areas, such as near oyster reefs, efforts would be made to minimize and
mitigate impacts through coordination with the proper regulatory
agencies.

Water withdrawal from the ICW would have no impact on current
utilizations for transportation and recreation. This brackish water is
not suitable for agricultural usage. Replenishment of water in the ICW
from East Bay and Sabine Lake, which open directly into the Gulf of
Mexico, and through 1local watershed drainage would preclude any
possibility of adverse effects on water level or quality beyond those
variations that naturally occur in the region.

Expansion of the SPR at Bryan Mound and Big Hill would be coordinated
with the Texas Coastal Management Program, as maintained by the state's
various natural resource agencies. This would ensure continued balance
among future economic, environmental, and social needs along the Texas
coast. The state of Texas is now in the process of developing a
comprehensive Coastal Zone Management Plan pursuant to the Federal
Coastal Zone Management Act of 1972. The state of Louisiana recently
gained approval for their Coastal Zone Management Plan. Consultation
would be made with the appropriate authorities to ensure that expansion
of the SPR would not be in conflict with their goals.
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Expansion of the SPR wunder Phase III would have no impact on any
estuarine or marine sanctuaries. The Flower Garden reefs, located over
100 miles off shore from the Big Hill disposal site, is the only
proposed marine sanctuary in the region. Rapid dilution of brine in sea
water and distance would prevent any possible impacts to this natural
resource.

4.8 NO ACTION

There are several significant impacts associated with the no-action
option of the proposed Phase III SPR expansion. The SPR would be
limited to the 538 MMB storage now under development in Phase I and II
and therefore would not provide the United States with sufficient
petroleum reserves to adequately minimize the effects of a future oil
supply interrupfion. No action would also be in direct violation of the
Energy Policy and Conservation Act (EPCA) of 1975 as amended by the
Omnibus Reconciliation Act of August 13, 1981, Section 1033 (P.L.
97-35). A more detajled discussion is presented in Sect. 2.3.2.
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5.0 ENVIRONMENTAL MONITORING

5.1 INTRODUCTION

Since the inception of the SPR project with Public Law 94-163, the
Department of Energy (DOE) has recognized the importance of baseline
characterization and monitoring for environmental impact assessment. In
accordance with the National Environmental Policy Act of 1969 (NEPA),
the National Pollutant Discharge Elimination System (NPDES) regulations,
Executive Order 11752, Sect. 10 of the 1899 Rivers and Harbors Act and
Sect. 404 of P.L. 92-500, as well as numerous other Federal and state
laws and regulations (see Sect. 9.0), the DOE has conducted
environmental studies related to all phases of facility construction and
methods of brine disposal, including discharge to the Gulf of Mexico
(Table 5-1). Throughout these studies, brine disposal has been
recognized as one of the most sensitive environmental issues.

5.2 BASELINE CHARACTERIZATION

A 1l-year oceanographic survey of baseline conditions was conducted in
the area of the proposed Big Hill diffuser from September 1977 to
October 1978 (see Appendix F). This study, which was part of a larger
regional Texoma survey, included detailed documentation of physical
oceanography, trace chemistry, sediment texture and distribution, macro-
and meio-benthos, phytoplankton, zooplankton, and demersal nekton
populations. Results of this survey provided much of the information
pertaining to the marine environment in the Texoma Final Environmental
Impact Statement (FEIS).

Baseline characterization of the West Hackberry site has been conducted
in three phases. As part of the Texoma regional survey, monthly
sampling identical to that performed at the Big Hill site was conducted
between September 1977 and May 1978. Beginning in June 1978, sampling
shifted to a National Oceanic and Atmospheric Administration/National
Marine Fisheries Service (NOAA/NMFS) multidisciplinary program that
sampled sediment and microorganisms, benthos, demersal nekton,
macrocrustaceans, and zooplankton on a quarterly basis. Physical
oceanographic parameters were collected over a l-year cycle. Brine pit
monitoring, shrimp studies, and other tasks are now being extended to
the West Hackberry site.

The third phase of offshore monitoring at West Hackberry will follow
closely the plan developed at Bryan Mound. This program will consist of
an initial intensive predischarge characterization, followed by
continued surveillance during the startup of brine discharge.

Baseline environmental surveys at the proposed Bryan Mound 5.8-mile and
the current 12.5-mile disposal sites began in September 1977 and
November 1977, respectively. These multidisciplinary investigations
included numerous aspects of the near-shore environment in the region of
the proposed brine diffuser sites. Intensive sampling at the 5.8-mile
site was reduced in scope when the 12.5-mile brine 1ine and diffuser. was
selected and constructed. Environmental characterization - of the
offshore site continued throughout the period of construction of the
diffuser. With the commencement of brine disposal in March 1980,
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Table 5-1. Environmental studies related to the offshore disposal of brine
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efforts shifted from a characterization mode to a discharge phase
monitoring mode. To date, no substantive, unexpected findings have been
obtained (see Sect. 4.2.5.2).

5.3 PRE- AND POST-DISCHARGE MONITORING

Briefly, the rationale for conducting a monitoring program is to satisfy
legal requirements of legislative and regulatory policies, to determine
any short- or long-term irreversible commitments of resources to the
project, to provide policymakers with sufficient information to aid in
making future decisions on similar projects, and to provide regulatory
agencies with enough information about impacts that alternatives or
mitigative measures could be taken. Both temporary and Tlong-term
impacts must be addressed. Monitoring programs should cover all project
“features that have a reasonable probability of resulting in detectable
impacts, especially where impacts may be considered long-term (USACE,
1979). In general, monitoring programs would consist of two basic
actions: (1) the development of a data base containing information on
preproject baseline conditions and (2) an ongoing data gathering program
designed to detect the trend of environmental impacts before the impact
reaches a critical or unacceptable level.

In response to a stipulation in Part III of EPA NPDES Permit No. TX
0074012 that states 'discharge shall not be authorized until the
permittee has provided the (comprehensive) monitoring plan, has receijved
the Regional Administrator's approval of the plan, and has provided for
implementation of the plan," the DOE developed a monitoring plan for
Bryan Mound brine disposal to the Gulf of Mexico (DOE, 1979). The
duration of this plan is expected to be 67 months or for as long as
leach-fil1l operations continue. Modifications of the plan may occur at
the discretion of EPA, although for planning purposes 17 to 18 months of
observations are expected to be made before any major changes are
incorporated. The developed monitoring plan consisted of five major
tasks. These are presented in DOE (1979) as:

Task 1. Oceanographic Monitoring

Purpose
0 To observe the physical environmental factors that
disperse the effluent and govern the structure and
“dynamics of the ecosystem.
0 To determine the orientation and extent of the plume and
its spatial-temporal variation.
] To determine the nature and spatial extent of impacts on
the receptor communities, plankton, benthos, and demersal
nekton.
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Task 2. Brine Pit Monitoring

Purpose

o To monitor chemical and physical characteristics of the
discharge from the brine surge pit as specified in the
NPDES permit.

Task 3. Shrimp Studies

Purpose

) To determine the proportion of the spawners in the total
population with a secondary objective of identifying
spawning grounds.

) To determine recruitment in adjacent bays of postlarvae
and juveniles to the fishery (to be done in conjunction
with the Texas Department of Parks and Wildlife).

0 To conduct white and brown shrimp tagging, in shore and
of f shore.

) To perform statistical analysis of commercial catch data.

Task 4. Numerical Modeling of Energy Transfer Through the Food Web

Purpose

0 To develop a numerical model of energy transfer through
trophic levels of a -shrimp community.

) To identify and quantify where possible subtle-nonlethal
impacts, offsetting impacts, or net positive impacts.

Task 5. Red Drum Bioassay

Purpose

0 To evaluate the possible effects of brine on eggs,
larvae, and postlarvae of red drum.

The detailed and site-specific aspects of the ongoing monitoring
programs are discussed in detail in DOE (1979) and other documents
related to the project (see Table 5-1). Offshore environmental data
base development at the Big Hill, Bryan Mound, and West Hackberry sites
began in the fall of 1977.

5.4 PHASE III, OFFSHORE MONITORING

Through its commitment to permit requirements and to public concerns,
DOE would continue to monitor the environmental effects of offshore
brine disposal for Phase III development. Although a specific
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monitoring design has not been approved, results from the intensive
Bryan Mound and West Hackberry programs are expected to lead to
decreases in the scope of required monitoring as an understanding of the
consequence of offshore brine disposal increases and environmentally
acceptable bounds are defined. A1l standards for determining startup,
curtailment, shutdown, or alteration of process procedures would be left
to the informed judgment of the EPA Administrator, as established by the
terms and conditions of all applicable permits.

5.5 PHASE III, ONSHORE MONITORING

Onshore environmental characterization of the Big Hill, Bryan Mound, and
West Hackberry SPR sites was conducted as a part of the development of
project-related environmental impact statements. These documents
addressed numerous aspects of the 7local affected environment and
attempted to predict the nature and severity of SPR construction- and
operation-related impacts. To comply with Executive Order 11752 and
Draft DOE Order 5400, the DOE plans to initiate onshore monitoring
programs in association with their SPR facilities. These surveys will
update the onshore data base by sampling and evaluating the following
parameters:

Meteorology, air quality, and noise

0

0 Hydrology and water quality
0 Soils

0 Vegetation

0 Aquatic ecology

) Wildlife

Some measurements, such as meteorology, will be made continuously with
onsite recording equipment. Biological sampling may be conducted
periodically.
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6.0 SUMMARY OF IMPACTS AND MITIGATION MEASURES

This section summarizes the primary environmental impacts and mitigative
measures described in Sect. 4.0. Most impacts would result from the
construction and operation of a new 140-million-barrel (MMB) storage
facility at Big Hill, Texas. The possible construction of a similar
100-MMB facility was previously addressed in the Texoma Group FEIS.

The expansion of the Bryan Mound site by either 40- or 60-MMB capacity
would incrementally increase the impacts described in the Seaway Group
Final Environmental Impact Statement (FEIS). These increases are not
considered significant. A1l proposed expansion would occur on existing
DOE property.

The expansion of the West Hackberry site by either 10 or 30 MMB would
also incrementally increase the impacts described in the Texoma Group
FEIS. A total of 34 acres of prime farmland may be required, depending
on the sites selected for storage caverns. Up to ten residential units
could be displaced if parts of both the southern and western land areas
are selected.

The preferred leach rate of 980,000 bbl/d at Bryan Mound would use and
produce the same amounts of raw water and of brine as would the
680,000-bb1/d alternative. As leach rate increases, duration of
leaching decreases. The higher leach rate would allow a net savings of
14 months and lead to earlier attainment of o0il storage capacity. The
daily air emissions (nonmethane hydrocarbons) would be proportionately
greater at the higher leach rate.
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Table 6-1.

Cumulative summary of proposed Phase |ll environmental impacts and

mitigative measures

Action

Primary impact

Mitigative measures

Unavoidable impact

A. Land features

Big Hill storage site,
140 mMB

West Hackberry site,
30 or 10 MMB

Bryan Mound site,
40 or 60 MMB

Road construction off site

Big Hill raw water/brine
disposal pipeline

Crude o0il distribution
system

Preferred route, Big
Hi1l to Sun Terminal

Alternative route,
Big Hi11 to OTTI

Alternative route,
Big Hill to Pelican
Island

Removal of 250 acres of prime farm-
land soils from potential production

Removal of up to 34 acres of prime
farmland and ten residences in
addition to the 160 acres removed in
Phase II (Texoma FEIS)

A1l construction would occur within
existing facility boundaries; possible
destruction of 15 acres of wetlands

Destruction of natural vegetation

Disruption of natural drainage

90,000 yd3 will be dredged from

the pipeline route, then used as
backfill; an additional 10,000 yd?

will be dredged from an abandoned

barge slip on the ICW for construc-
tion of the raw water intake structure;
9.2-mile ROW; 5.3 miles to ICw; 3.9
miles to Gulf of Mexico

23-mile RQW for duration of project
18 miles cropland/pasture

2.5 miles wetland

0.5 miles open water

2 miles industrial/residential

60-mile ROW

42 miles cropland/pasture
3 miles wetland

12 miles open water

3 miles forested land

54-mile ROW

27 miles cropland/pasture
12 miles wetland

15 miles open water

Landscaping and soil conservation

Same as above

Same as above; create new
wetlands

Revegetate where practical

Install culverts to maintain
natural flow regime

Close supervision of dredging;
operators use most advanced
dredging/pipe-laying techniques;
double ditching in wetlands;
directional drilling at water
crossings where practical;
revegetation after 1 year if not
naturally occurring

Same as above

Same as above

Same as above

Same as primary

Same as primary

Same as primary; reduced overall
loss of productivity

Changes in vegetation, species
composition

Some alteration of natural water-
shed; borrow ditches, creation of

areas with open water

Increased water turbidity, sedimenta-
tion, spoil bank creation

Loss of trees on ROW for duration
of project, reduced primary impact

Same as above

Same as above




Table 6-1 (continued)

Action

Primary impact

Mitigative measures

Unavoidable impact -

B. Water environment

Big Hil raw water/brine
disposal system (on shore)

Big Hill site

Grading, excavation, and
filling

Miscellaneous construction
activities

Dredging in Taylor Bayou

Oredging in Hillebrandt
Bayou

Dredging in the ICW and Star Lake
will result in increased turbidity,
elimination of benthic habitat
desorption of toxic chemicals,
lowered water quality

Alteration of natural watershed,
siltation, oil and grease, toxic
chemicals, brine spill

~1400 yd® of sediment washed

into surface water system by
erosion during 5 months of activity
will increase suspended solids in
Spindletop Marsh, Salt Bayou Marsh
Willow Slough, and Mayhaw Bayou

Spiilage of oil and fuels during
equipment operations

Improper use of herbicides, pesticides,
and fertilizers (i.e., excessive use,
improper waste disposal of materials,
etc.)

Biological pollutants entering water
system (bacteria, fungi, worms,
viruses, etc.)

Removal of 25,000 yd3 of

dredged material

Released pollution from channel

beds into stream

Increased BOD

Increased nutrient(s) concentration

Increased sulfides from petroleum
pollutants

Removal of 25,000 yd3 of dredged
material with impacts similar to
Taylor Bayou

Follow most recent technological
advance; remove contaminated
spoil

0i1 brine separator; containment
dikes; revegetation

Use soil conservation
procedures, revegetate, contour

Train and supervise operators

Train and supervise operators

Proper design, maintenance, and
inspection of sanitary disposal
facilities

Follow most recent technological
advances; directional drilling
turbidity screens

Same as above

Same as above
Same as above

Oecrease by combining with
heavy metal ions

Follow most recent technological
advances; directional drilling
turbidity screens

Reduce effects of primary impact

Reduced effects of primary impact

Reduced primary impact

Reduced primary impact

Reduced primary impact

None

Reduced primary impact

Reduced primary impact

Reduced primary impact
Reduced primary impact

Decreased augmentation of sulfides

Reduced primary impact




Table 6-1 (continued)

Action

Primary impact

Mitigative measures

Unavoidable impact

B. (continued)

Dredging in the ICW

Oredging in the Gulf of Mexico

Withdrawal of water for
displacement and leaching

Brine disposal in
Gulf of Mexico

Bryan Mound site

brine disposal,
980,000 bbl/d
(preferred)

680,000 bb1/d
(alternative)
C. Air guality impact

Construction activities at
Big Hill storage facility

Leach/fil1 at Big Hill,
1.4 MMB/d

Bryan Mound, 980,000 bbl/d,
680,000 bbl/d

West Hackberry, 1,088,000 bbl/d

Removal of 62,500-70,000 yd3 of
dredged material with impacts similar
to Taylor Bayou

Estimated offshore pipeline construc-
tion impacts covering 21 acres for
the 3.5-mile site, 76 acres for the
12.5-mile site; turbidity increase

Hazard of trench to commercial
trawling

Altered flow velocities increased by
0.06 ft/s in the ICW

Maximum salinity increase in the
withdrawal point of less than
0.20 ppt

Maximum salinity increase in the
ICW of less than 2 ppt

Ouring both leaching and refill
processes, bottom areas of up to
2,575 acres around the diffuser have
salinities in excess of 1 ppt

above ambient

Leaks would damage biota in vicinity

Ouring leaching bottom area with
salinities in excess of 1 ppt
above ambient around the diffuser
would increase to ~1,800 acres

+1,000 acres of sea bottom with
nominal salinities in excess of
1 ppt

Annual pollutant emission rate of
particulates = 13,000 tons/year

Annual pollutant emission rate of
NMHC = 163 tons/year

NMHC
NMHC

121 tons/year
86 tons/year

[

NMHC = 128 tons/year

Follow most recent technological
advances; directional drilling
turbidity screens

None

Backfill,
occurring

if not naturally

None

None

None

None

Monitor and repair

Monitor

Monitor

Use most advanced dust suppres-
sion techniques

Use vapor control technology
with oil brine separators

Same as above

Same as above

Reduced

Reduced

Reduced

Induced

Same as

Same as

Same as

Same a

«w

Same a

«w

Same a

«

Reduced

Reduced

Same as

Same as

primary impact

primary impact

primary impact

flows are negligible

primary impact

primary impact

primary impact

primary

primary

primary

particulate emissions

NMHC emissions

above

above




Table 6-1 (continued)

Action

Primary impact

Mitigative measures

Unavoidable impact

(continued)

Tanker loading (preferred
alternative)

Tanker loading (alternative
pipeline)

Noise impacts

Construction at site

Pipeline construction

Terminal and dock

Petroleum transfer operations

Biological impact

Road construction

Brine pipeline construction
off shore

Onshore construction of
oil, raw water, and brine
pipelines

Annual pollutant emission rate of
NMHC = 2,426 tons/year

Annual pollutant emission rate of
NMHC = 1,372 tons/year

At 2,000 ft from center of site,

noise levels of Le < 55 dB and

Ldn < 55 dB

At 500 ft from center of construction,
noise level of Leq < 55 dB

At 2,000 feet from dock site, noise
level of 65 dB

Increased noise from pumping machinery
(localized), tanker engines, and
electrical generation equipment

Decreased production of beef cattle
dependent on pasture forage

Destruction of immobile organisms
in path of pipelines

Interference with life cycles of
and mortality to shellfish and
finfish by increased sediment
load

Loss of productivity by increased
light attenuation in water column
due to turbidity

Destruction of benthic organisms
by settiing of sediments

Destruction of vegetation and
immobile organisms in path of
pipeline

Use vapor control technology
with shipboard activities

Use vapor control technology
with shipboard activities

None

None

None

None

Partially regained after reestab-
lishment of pasturage in con-
struction areas

Recolonization after about one
growing season would occur

None

Reduce turbidity by using best
available technology; turbidity
screens where practical

None

Revegetate after about one growing
season would occur; this may be
enhanced by good construction
techniques such as double ditching,
reseeding if not naturally occur-
ring, directional drilling at water
crossings where practical

Reduced NMHC emissions

Same as above

Same as primary impact

Same as primary impact

Same as primary impact

Same as primary impact

Net decrease in production locally

Species diversity would probabity
decrease

Same as primary impact

Some increase in later productivity
due to increased nutrient concentration

Temporary decrease in benthic
populations

Species diversity would probably
decrease




Table 6-1 (continued)

Action

Primary impact

Mitigative measures

Unavoidable impact

E. (continued)

Petroleum handling operations

Withdrawal of water for
leaching and displacement

Brine disposal

F. Socioeconomic impacts

Construction surface

facilities

Construction of pipeline

Traffic due to construction

Use of public services

Spills can be directly toxic to
flora and fauna and can render
soils unable to support vegetation

Spills at the site could enter
watershed, causing serious damage
and toxic effects to resident
flora and fauna

Entrainment of planktonic organisms

Salinity of 1 ppt above ambient
would cover 2,575 acres under worst-
case conditions in the Gulf

Construction of surface facilities
would impact Tocal residence with
noise and traffic

Short-term disruption of grazing due
to pipeline construction

Short-term disruption of traffic due
to construction

Potential injuries of workers laying
pipelines

Rapidly contain and clean up
spilled oil

Provide permanent, large-volume
dikes around wellheads for
containment

Reduce velocity and alter intake
structure design to reduce entrain-
ment

None

Schedule operations to
avoid certain time periods
(night)

None

None

Helicopter ambulance service

Reduced toxic effects

Greatly reduced
ecology

Small, less mobile organisms entrained

Same as primary

Reduced primary

Same as primary

Same as primary

None

impact to local

impact

impact

impact

impact
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7.0 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USE OF THE ENVIRONMENT
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.1 INTRODUCTION

In this section the short-term uses of the local environment implicit in
the proposed action are discussed in terms of the expected effects on
maintenance and enhancement of long-term productivity. Effects on the
natural and regional economic productivity and adverse impacts on
environmental resources are considered.

7.2 EFFECT ON NATIONAL AND REGIONAL ECONOMIC PRODUCTIVITY

The primary 1long-term effect of the proposed actions would be to help
offset the impacts of an oil supply interruption on both the regional
and national economies. In this regard, the proposed actions do not
differ from those described in the Texoma and Seaway Group Final
Environmental Impact Statements (FEISs).

The construction and operation of the Strategic Petroleum Reserve (SPR)
facility at Big Hill, together with the expansion of the Bryan Mound and
West Hackberry facilities, would most 1likely not significantly impact
the long-term economic productivity of the regional or national economy.

7.3 ADVERSE IMPACTS ON ENVIRONMENTAL PRODUCTIVITY

Adverse impacts on environmental productivity would differ little at the
Bryan Mound and West Hackberry sites from those described in the Seaway
and Texoma Group FEISs. The primary difference would be the possible
acquisition of an additional 34 acres of land at West Hackberry, which
would remove that amount of land from residential and pasture usage.
The following discussion will therefore be restricted to the impacts at
Big Hill.

7.3.1 Impacts on Land

In general, the impacts on the land occurring during construction would
include road construction, well drilling, site preparation, dredging,
temporary spoil deposition, and pipeline burial. Except for the grading
of the site, retention dikes built around onsite wells and ponds, and
the dredged area created at the raw-water intake structure, no long-term
alteration of the topography would occur. Temporary alteration of
drainage patterns from pipeline construction activities (spoil disposal)
would constitute the only short-term effects on the environment.
Construction of the 250-acre site would preclude the wuse of
approximately 0.05 percent of the prime or potential prime farmland
soils in Jefferson County during the 1ife of the project.

7.3.2 Impacts on Water

Construction activities associated with the raw water and brine
pipelines would result in only short-term impacts to various water
bodies.
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Long-term effects on the aquatic environment resulting from water
withdrawal from surface water bodies would be negligible. Although the
quantities of water are 1large, the induced currents and altered
salinities are too small to produce noticeable effects on aquatic biota.

The operation of the brine diffusers would produce impacts during the
leaching of the caverns and during the periods when the caverns are
being filled with o0il. Any significant effects of increased salinities
would be localized. From preliminary brine disposal data obtained at
the Bryan Mound diffuser, no significant 1long-term effects are
anticipated because of the high diffusion rate of the brine and the
overall low induced salinities at distances beyond the 330-ft (100-m)
release zone.

7.3.3 Impacts on Air

Nonmethane hydrocarbon emissions at the storage sites may be in excess
of 100 tons/year during 1leach/fill operations, which would release
worst-case emissions. Offsite, nonmethane hydrocarbon and ozone
concentrations would be in excess of the 160 pug/m2 and 0.12-ppm standard
respectively, under certain meteorological conditions. These emissions
would occur for short periods (2 years or less) and would not
significantly impact long-term regional air quality. When oil is taken
out of storage and loaded onto vessels at the Sun Terminal, the
standards could also be exceeded. Hydrocarbon emissions from SPR
operations at. the terminal would be temporary and would replace
emissions from foreign crude during a supply interruption.

Particulate levels would be moderately high during construction because
of airborne dust. Particulate suppressors, such as water-spraying and
chemicals, would help reduce the short-term impact.
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8.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

8.1 INTRODUCTION

During Phase III development and subsequent operation of Strategic
Petroleum Reserves (SPR) facilities at West Hackberry, Big Hil1l, and
Bryan Mound, a number of resources would be irreversibly committed to
the project in addition to those committed during Phases I and II.
These resources cannot be restored to their original value and, once
consumed, are not recoverable for subsequent use.

The types of resources affected. by underground storage of crude o0il are
(1) material resources (e.g., renewable and nonrenewable materials
consumed 1in construction and operation) and (2) natural resources,
including any other recognized beneficial uses of the environment.

Resources that may be irreversibly committed are (1) plants and animals
destroyed or displaced on or near the site; (2) construction materials
and energy that cannot be recovered or recycled; and (3) materials
consumed or reduced to waste products.

The sections below identify and quantify the resources that would be
irreversibly committed in the Phase III expansion of the SPR program.
The preferred actions providing a basis for the determination of
resource commitments were:

) 140-million-barrels (MMB) development at Big Hill with
all systems as discussed in Sect. 2.0, including the
preferred crude oil pipeline route.

0 30-MMB additional capacity at West Hackberry on newly
purchased land using the systems existing for the Phase I
and II operations.

o] 40-MMB additional capacity at Bryan Mound on existing
land using the systems existing for the Phase I and II
operations.

o 980,000-bb1/d leach rate at Bryan Mound for Phase III and
remaining Phase II leach operations.

Alternative actions at these three sites for which resource commitments
were also determined are:

0 10-MMB additional capacity at West Hackberry (instead of

30 MMB).

) 60-MMB additional capacity at Bryan Mound (instead of 40
MMB).

0 An alternative 60-mile crude oil pipeline from Big Hill

to the 0il1 Tanking of Texas, Inc., Terminal (OTTI)
instead of to Sun Terminal.




0 An alternative 54-mile crude o0il pipeline from Big Hill
to the Pelican Island Terminal tank farm instead of to
Sun Terminal.

0 Two combinations of crude oil pipelines from Big Hil1.
- Pipelines to Sun Terminal as well as to OTTI.

- Pipelines to Sun Terminal as well as to the Pelican
Island Terminal tank farm.

) An alternative location of the brine diffuser for the Big
Hi11 site that would be up to 12.5 miles off shore (total
possible length of 22.2 miles) instead of 3.5 miles off
shore.

0 680,000-bb1/d leach rate at Bryan Mound.

Resource commitments for the preferred and alternative actions are
summarized in Table 8-1.

8.2 LAND

During construction and operation of the preferred facilities,
irretrievable loss of land and its potential uses would be sustained
from a maximum number of acres for each site as follows:

System Pipeline Rights-of Way (ROWs)?!

Onsite 041 Brine2  Raw Water3 Total
Big Hi1l, 140 MMB 250 209 36 48 543
West Hackberry, 30
MMB 34 N/C* N/C N/C% 34
Bryan Mound, 40
MMB N/C2 N/C4 N/C4 N/C4 0

For the alternative actions, the maximum commitment of acres, including
the land for the preferred action not affected by the alternative, would
be:

lImpacts to pipeline ROWs are short-term, except in wooded areas, where
trees would be removed for the duration of the project. :

2Big Hi11 to ICW raw water and brine line share a common ROW.
3ICW to coast brine 1ine ROW.
4No change in land use from Phase I and II activities at the site.




Table 8-1. Summary of resource commitments for SPR Phase Il development

s

3

Resource Units West Hackberry! Bryan Mound? N Big Hi11®
Preferred Alternative Preferred Alternative Preferred Pipeline 1 Pipeline 2 Pipeline 3
Land
Land removed from
present use acres 34 0 0 0 543 879 825 +0
wWater
Water used during MMB 400 135 520 785 1,830 1,830 1,830 N/A

project lifetime

Material
Construction materials

Steel tons 640 135 520 1,270 47,000 76,700 71,200 +7,900

Concrete ftd 4,800 1,600 6,400 9,600 200,000 392,400 362,000 +46,100
Salt 108 tons 11 4 15 23 53 53 53 N/A
0i1 losses during MB 45 15 60 90 210 210 210 N/A

operation
Energy

Construction kwh 6.0 x 107 2.0 x 107 8.0 x 107 1.2 x 108 8.0 x 108 9.3 x 108 8.5 x 108 +1.1 x 108
Fill/withdrawal kwh 4.3 x 108 1.4 x 108 5.7 x 108 8.5 x 108 2.0 x 10° 2.0 x 10° 2.0 x 10° N/A

(five cycles)

Energy equivalents

Construction bb1l 36,100 11,900 50,000 75,000 520,000 581,800 533,800 +65,000
Fill/withdrawal bbl 270,000 90,000 357,000 530,000 1,250,000 1,250,000 1,250,000 N/A
(five cycles)
0il1 losses bb1l 45,000 15,000 60,000 90,000 210,000 210,000 210,000 N/A
Percent of potential % 0.23 0.23 0.23 0.23 0.28 0.28 0.28 " N/A
storage capacity ’
Potential storage MMB 150 50 200 300 700 700 700 N/A
capacity (five cycles)
Labor
Manpower for man years 30 10 30 30 . 415 465 465 +30
construction
Manpower for man years 10 0 10 10 450 450 450 N/A
operation
Capital
Construction (1980 $) 25 x 108 10 x 108 30 x 108 35 x 108 245 x 108 250 x 106 250 x 108 +2 x 108
Operation (range/year) (1980 $) No additional cost No additional cost 1.7-8.8 x 106 2.1-11 x 10 2.1-11 x 108 +25%
IWest Hackberry alternatives =~ Preferred - Additional 30 MMB of storage capacity.
Alternati.e - Additional 10 MMB of storage capacity.
2Bryan Mound alternatives - Preferred - Additional 40 MMB of storage capacity.
Alternative - Additional 60 MMB of storage capacity.
3Big Hill alternatives - Preferred - 140 MMB storage with oil pipeline to Sun Terminal, diffuser to 3.5-mile site.
Pipeline 1 - 60-mile crude oil pipeline to OTTI (preferred site with this pipeline only)
Pipeline 2 ~ 54-mile crude oil pipeline to Pelican [sland Terminal (preferred site with this

pipeline only)
Pipeline 3 - Extended diffuser location (9 miles further off shore) (additional on preferred site).




System Pipeline ROWs

Onsite 011 Brine Raw water Total
Big Hi11, pipeline
to OTTI 2501 545 361 481 879
Big Hi11, pipeline
to Pelican Island 2501 491 361 481 825

Terminal tank farm

Big Hi11, pipeline
to Sun Terminal and 2501 754 361 481 1,088
OTTI

System Pipeline ROWs

Onsite 011 Brine Raw Water Total

Big Hil11, pipeline to
Sun Terminal and 2501 700 361 481 1,034
Pelican Island Ter-
minal tank farm

Big Hi11, alternative No change in land commitment
diffuser location

West Hackberry, N/C N/C N/C N/C 0
10-MMB addition

Bryan Mound, N/C N/C N/C N/C 0

60-MMB addition

Losses in biological and agricultural production resulting from
construction would be short-term, generally lasting less than 3 years.
Permanent production 1losses would occur at the facility site where
buildings, tanks, and other permanent structures would be erected.
Spoil banks and other "filled" areas created in wetland-aquatic habitats
would alter the habitat. Biological productivity would be temporarily
reduced, and different 1ife forms would eventually recolonize and
contribute to the land's productivity.

Along pipeline routes, land would be returned to former uses after
construction, except for routes through wooded areas where the ROW would
be maintained. A large portion of acreage at the sites would not be
disturbed beyond the construction period.

1Same as preferred action.
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8.3 AIR

During construction and operation of the three proposed Phase III sites,
the commitment of air resources would be intermittent and would result
in temporary 1lowering of air quality. Uncontrolled venting from the
oil-brine separators during leaching and oil fill and from the terminals
during the transfer of o0il would result 1in sizable releases of
hydrocarbon vapors. Other minor emissions include fugitive dust from
site preparation and the use of unpaved roads; diesel exhaust (CO, NO_,
and aldehydes) from construction equipment; and hydrocarbon emissiofis
from 1ight-duty vehicles, drilling rigs, painting operations, and ship
ballasting. Any reduction in air quality would cease when the project
was terminated; therefore, no irreversible commitments of air resources
in the region would occur from the proposed Phase III expansion.

8.4 WATER

Expansion of the Bryan Mound and West Hackberry sites and the
development of the Big Hill site to a Phase III capacity of 212 MMB
would require a commitment of water resources approximately eight times
the volume of the caverns. During withdrawal operations, additional
water resources would be required for the displacement of crude oil.
Displacement water requirements are about 5 percent greater than the
volume of the displaced oil. A summary of water requirements for the
preferred action (including five fill/withdrawal cycles) is:

Phase III Water Use (MMB)

Site Leaching Displacement Source

Big Hill 1,120 735 ICw
West Hackberry 240 . 158 ICwW
Bryan Mound 320 210 Brazos River

Diversion Channel
Total 1,680 1,103

Water requirements for the Phase III alternative actions vary only
because of storage capacity differences (i.e., no difference at the Big
Hi11 site). These requirements are: : :

Water Use (MMB)

Site Leaching Displacement
West Hackberry 80 53
Bryan Mound 480 315
Total 560 368

After the water is drawn from the original source and used for either
leaching or displacement, it would be transported to the Gulf of Mexico
for disposal. Because water '"cycles" through the environment, it is not
permanently lost from the system. Thus, disposing of water saturated
with salt in the Gulf of Mexico would not constitute either an
irreversible or irretrievable commitment of resources. The water would
simply be unavailable for other purposes until it was '"cycled" back to
its present state.
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8.5 SPECIES AND ECOSYSTEMS

Construction of the proposed Phase III crude oil storage facilities and
the associated pipelines would result in some habitat alterations.
During construction, there would be a temporary displacement and/or loss
of plants and animals from onshore and offshore pipeline ROWs and on the
sites, which are currently used for pasture. 0il1-fill operations and
resulting brine disposal would also temporarily affect marine biota.
Effects during standby operation would be minimal.

The cumulative effects of facility construction and operation on the
biotic community would be minimal to insignificant, in 1light of the
total productivity of the area. No endangered, threatened, or unique
wildlife or vegetation species would be adversely affected by the
proposed action.

8.6 MATERIAL
8.6.1 Construction Materials

Most of the concrete, steel, and other construction materials may be
physically, although not economically, salvageable. However, for this
project, these materials are considered an irretrievable commitment of
resources. Estimates of construction materials for the preferred Phase
II1 development and the alternatives are:

Site Steel (tons) Concrete (ft3)
Big Hi11, 140 MMB 24,200 ~ 85,000
Big Hi11l, oil pipeline to Sun 22,800 115,000
Terminal
Bryan Mound, 40 MMB 850 6,400
West Hackberry, 30 MMB 640 4,800
Site Steel (tons) Concrete (ft3)
Big Hi1l, pipeline to -
OTTI 52,500 307,400
Big Hi1l, pipeline to
Pelican Island Terminal 47,000 277,000
Big Hil1l, oil pipeline to Sun

Terminal and OTTI 75,300 422,400
Big Hill, oil pipelines to Sun :
Terminal and Pelican Island

Terminal tank farm 69,800 392,000
Big Hill, alternative

diffuser location +7,9001 +46,1001
West Hackberry, 10 MMB 220 1,600
Bryan Mound, 60 MMB 1,270 9,600

1Additional material in conjunction with the preferred site development.
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8.6.2 Salt

Offshore disposal of brine from solution mining irreversibly commits the
salt dome and the solid salt resource. However, many other salt domes
and layered deposits are available throughout the country, and the salt
committed in the proposed action would not significantly impact total
availability. The irreversible commitment of salt for the Phase III
development is shown below:

Site ~Salt (tons)
West Hackberry, 30 MMB 11 x 108
Big Hi11, 140 MMB 53 x 108
Bryan Mound, 40 MMB 15 x 108
West Hackberry, 10 MMB 4 x 108
Bryan Mound, 60 MMB 23 x 10°

8.6.3 0i1

For each fill/withdrawal cycle planned for the SPR program, about 0.03
percent of the total oil stored would be lost because of incomplete
recovery (0.0046 percent), evaporation (0.023 percent), and spills
(0.0006 percent). This 1loss must be considered an irretrievable
commitment of o011 resources. The extent of this commitment for five
storage cycles is shown below:

0i1 Lost (103 bbl)

Site (five cycles)
‘West Hackberry, 30 MMB 45
Big Hi11, 140 MMB 210
Bryan Mound, 40 MMB 60
West Hackberry, 10 MMB 15
Bryan Mound, 60 MMB 90 ’

8.7 ENERGY

The energy consumed during site construction and operation includes the
energy required to supply materials, prepare and operate the site, and
transport the crude o0il. The energy used is irretrievable. The
commitment of energy and the equivalent volume of o0il that it represents
are shown below:

West Hackberry, Preferred (30-MMB Addition)

Usage Energy (kWh) Equivalent 0i1 (bb1)!?
Leaching 4.9 x 107 30,600
Fi11/withdrawal
(five cycles) 4.3 x 108 270,000
Concrete? 1.3 x 108 800
Steel3 7.5 x 108 4,700
Total 4.9 x 108 306,100

11600 kWh/bb1.
2Concrete production requires 9 x 10% Btu/ft3 for manufacture.

3Steel production requires 40 x 10® Btu/ton for manufacture.
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Big Hill, Preferred

Usage Energy (kWh) Equivalent 0il (bb1)?
Leaching 2.3 x 108 143,800
Fill/withdrawal
(five cycles) 2.0 x 10° 1,250,000
Concrete? . 5.3 x 107 33,000
Steel3 5.5 x 10§ 344,000
Total 2.8 x 10° 1,770,800

Bryan Mound, Preferred (40-MMB addition)

Usage Energy (kWh) Equivalent 0i1 (bb1)?
Leaching 6.8 x 107 42,500
Fill/withdrawal
(five cycles) 5.7 x 108 357,000
Concrete? 1.7 x 108 1,000
Steel3 1.0 x 107 6,500
Total 6.5 x 108 407,000

West Hackberry, Alternative (10-MMB addition)

Usage Energy (kWh) Equivalent 011 (bbl)?
Leaching 1.6 x 107 10,000
Fill/withdrawal .

(five cycles) 1.4 x 108 90,000
Concrete? 4.2 x 10° 300
Steel3 2.5 x 105 : 1,600

Total 1.6 x 108 101,900

11600 kwWh/bbl.
2Concrete production requires 9 x 10% Btu/ft3 for manufacture.

3Steel production requires 40 x 10% Btu/ton for manufacture.
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Bryan Mound, Alternative (60-MMB addition)

Usage Energy (kWh) Equivalent 0i1 (bbl1)?

Leaching 1.0 x 108 63,800
Fi11/withdrawal

(five cycles) 8.6 x 108 537,000
Concrete? 2.5 x 108 1,600
Steel3 1.5 x 107 9,500

Total : 9.8 x 108 611,900

Big Hill, Alternative

The alternative pipelines at Big Hill would mainly affect the energy
requirements for concrete and steel production. The following additions
of irreversible energy commitments would be realized if the alternative
actions are taken:

Action 7 Energy (kwh) Fquivalent 0i1 (bb1)?

Pipeline to OTTI 7.0 x 108 438,000
Pipeline to Pelican '

Island Terminal 6.2 x 108 390,000
Extended brine diffuser

location 1.1 x 108 65,500
Combination pipelines to

Sun Terminal and OTTI 9.9 x 108 619,000

Combination pipelines to
Sun Terminal and the
Pelican Island Terminal 9.2 x 108 575,000

These tabulations indicate that about 9.4 x 108 kWh would be used in the
construction of the preferred Phase III SPR expansion, and 3.0 x 10° kWh
would be expended in handling the o0il through five storage cycles. In
terms of crude oil equivalence (1,600 kWh/bbl), the potential o1l
resource commitment as a percentage of the 1,050-MMB (five cycles @ 210
MMB) Phase III capacity is:

11600 kWh/bb1.
2Concrete production requires 9 x 105 Btu/ft3 for manufacture.
3Steel production requires 40 x 106 Btu/ton for manufacture.
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Construction 0.06% of potential cavern 625,000 bb1

capacity
Operation 0.18% of potential cavern 1,877,000 bbl
(5 cycles) capacity
0il lost 0.03% of potential cavern 315,000 bbl
(5 cycles) capacity
Total 0.27% of 1,050 MMB capacity 2,817,000 bb1

8.8 LABOR

To construct the Phase III portion of the SPR facilities and to operate
them for 20 years would require the following amounts of labor (over the
Phase I and II labor), measured in man-years of effort:

Site Total Construction Operationl

West Hackberry, 30 MMB 40 30 10

West Hackberry, 10 MMB 30 30 5

. Big Hill, 140 MMB 865 415 450
Big Hi11, with alternative

pipelines 915 465 450

Bryan Mound, 40 MMB 40 30 10

Bryan Mound, 60 MMB 40 30 10

The use of this Tlabor represents an irretrievable resource commitment
since the Tlabor services consumed would not be avajlable for other
activities.

8.9 CAPITAL

The cost incurred during construction and operation of the Phase III SPR
facilities (in millions of 1980 dollars) is shown below:

Site Construction Operation (range/year)
West Hackberry, 30 MMB 25 No additional cost2
West Hackberry, 10 MMB 10 No additional cost2
Big Hi11, 140 MMB 245 1.7 - 8.8
Big Hill, with alternative

pipelines 250 + 25%

Bryan Mound, 40 MMB 30 No additional cost2
Bryan Mound, 60 MMB 35 No additional cost2

These figures do not include the value of the stored oil, the costs
associated with oil transport, or the cost of land. These capital costs
are irretrievable since material costs, energy costs, and labor costs
are essentially irretrievable.

1Assumes 38-month fill and five cycles over 20 years.

2Same cost incurred in operating the Phase I and II portions of the
site.
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8.10 SUMMARY

Irreversible or irretrievable commitments of resources, resulting from
the construction and operation of the proposed Phase III additions,
include the loss of environmental productivity along pipeline ROWs, on
and off shore, and at the site; destruction of organisms and marsh and
terrestrial vegetation; the commitment of steel and concrete, which has
limited secondary-use potential; consumption of energy and Tlabor
services; and the use of capital resources.
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9.0 CONSULTATION AND COORDINATION

9.1 AGENCIES INVOLVED IN REVIEW AND ISSUANCE OF ENVIRONMENTAL PERMITS,
LICENSES, OR APPROVALS

A number of Federal, state, and other agencies must be consulted about
the proposed action. The Department of Energy (DOE) is coordinating
planning efforts with various agencies to avoid adverse impacts to the
environment potentially affected by the project. Agencies involved in
consultation and coordination efforts and a brief summary of their
jurisdictional concerns relevant to the proposed action are presented in
Table 9-1. As required under Sect. 7 of the Endangered Species Act of
1973, formal consultation was initiated with the U.S. Fish and Wildlife
Service and the National Marine Fisheries Service for the review of
DOE's biological assessment of the proposed project. Letter responses
are presented in Appendix D.

9.2 DISTRIBUTION OF DRAFT SUPPLEMENT ENVIRONMENTAL IMPACT STATEMENT

Comments on the Draft Supplement Environmental Impact Statement were
requested from the Federal, state, and local agencies and organizations
listed in Table 9-2. Notice of availability and a request for comments
from interested parties were published in the Federal Register on May 8,
1981. Copies of this document were also sent to 1libraries and
organizations and individuals on DOE's Technical Information Center
standard distribution 1ist. Property owners adjacent to Big Hill and
West Hackberry were sent copies of the draft.

9.3 PARTIES FROM WHOM COMMENTS WERE RECEIVED

Comments recejved on the Draft Supplement Environmental Impact Statement
are addressed herein. Copies of the letters of comment are presented in
Appendix J.

9.3.1 Advisory Council on Historic Preservatijon

Comment 1: The environmental statement must demonstrate that either of
the following conditions exists:

o No properties included in or that may be eligible
for inclusion in the National Register of Historic
Places are located within the area of environmental
impact and the undertaking will not affect any such
property.

) Properties included in or that may be eligible for
inclusion 1in the National Register of Historic
Places are located within the area of environmental
impact, and the undertaking will or will not affect
any such property. If there will be an effect,
compliance with Sect. 106 of the National Historic
Preservation Act must be evidenced in the Final
Impact Statement.
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Table 9-1. Federal, state, and other agencies involved in consultation for the development of SPR
facilities at Big Hill (140 MMB) and the expansion of existing SPR facilities at West
Hackberry and Bryan Mound (70 MMB, collectively).

Executive Site under
Agency administrator jurisdiction Brief summary of jurisdictional concerns applicable to project
FEDERAL
U.S. Environmental Regional Administrator All three sites °~ Protection of the nation's air, water, and land resources. Certify
Protection Agency state programs for the environmental control of waste discharges
Region VI, or emissions. In proposed action, involved in the following:
Dallas, Texas --Certifies compliance with Sect. 402 of the Federal Water
Pollution Control Act, as amended by the Clean Water Act of
1977 and the Ocean Discharge Criteria of 1980.
--Certifies compliance with Sect. 403 required by same. This
section is concerned with NPDES permits for ocean discharge
--Reviews Sect. 404 permits required by same. This section
is concerned with the discharge of dredged or fill material
into navigable waters
--Certifies compliance with the Clean Air Act Amendments of
1977 through a state agency with approved State Implementation
Plan (SIP)
--Reviews Spill Prevention, Control, and Countermeasure Plan
(SPCC) for each oil handling facility
--Certifies compliance with the Resource Conservation and
Recovery Act of 1976, as amended through 1980
U.S. Oepartment of the Army District Engineer Big Hill, Jurisdiction over navigable waters. Issues permits for activities
U.S. Army Corps of Bryan Mound affecting navigable waters. In proposed action, involved in the
Engineers, Galveston following:
District, --Discharge of dredged or fill material (Sect. 404 of the
Galveston, Texas Water Pollution Control Act, as amended by the Clean Water Act
of 1977)
New Orleans District, West Hackberry --Construction in wetlands and on floodplains
New Orleans, Louisiana =-Construction of fixed structures on the continental shelf
--Review of floodplain/wetland assessments prepared in response
to Executive Orders 11988 and 11990
N . --Issues permit for Sect. 10 of Rivers and Harbors Act,
33 UsSC 1344
U.S. Department of Regional Chief A1l three sites Establishes and provides for enforcement of safety standards for
Transportation the transportation of hazardous materials by pipeline that is
Materials Transportation either in or affects interstate commerce
Bureau, Office of Pipeline
Safety Operations,
‘Southwest Region,
Houston, Texas
U.S. Coast Guard, District Commander A1l three sites Jurisdiction over all oil transfer operations. Receives notifi-
Bth Coast Guard District, cation of occurrence of oil spills and delegates responsibility for
New Orleans, Louisiana cleanup .
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. Table 9-1. (continued)

Executive Site under
Agency administrator jurisdiction Brief summary of jurisdictional concerns applicable to project
FEDERAL (continued)
U.S. Department of the Regional Director Big Hill, protection of fish and wildlife. The involvement of the USFWS in
Interior Bryan Mound this project is summarized below:
U.S. Fish and Wildlife --Under the Fish and Wildlife Coordination Act, DOE must discuss
Service (USFWS), Region II, the proposed action with the USFWS. Wetland protection is an
Albuguerque, New Mexico important issue in this project
--Under the Endangered Species Act of 1973, the project must not
Region 1V, West Hackberry impact habitat critical to the continued existence of Federally
Altanta, Georgia protected (threatened or endangered) species
-=-Under the Migratory Bird Treaty Acts, actions that harm or
disturb the behavior patterns of migratory birds (important
in wetlands) are not permitted
--Involved in review of Sect. 402 and 404 permits
--Reviews floodplain/wetland assessments prepared in response to
Executive Orders 11988 and 11990
--Reviews Sect. 10 obstruction to navigation permits, as speci-
fied in the Rivers and Harbors Act 33, USC 1344
USFWS, Region II, Area Manager Big Hill (nearby A national wildlife refuge program has been established under the
National Wildlife Refuge McFaddin National Federal Land Policy and Management Act. Refuge use permit must
Area office, Wildlife Refuge) be obtained for crossing McFaddin with the brine disposal
Austin, Texas pipeline

--and--
Refuge Management Office, Refuge Manager
Anahuac, Texas

USFWS, Region IV, Area Manager West Hackberry
National Wildlife Refuge (nearby Sabine
Area Office, National Wildlife
Jackson, Mississippi Refuge)

--and--

Refuge Management Office, Refuge Manager
Hackberry, Louisiana

Bureau of Land Management, A1l sites Jurisdiction over offshore activities, primarily oil and gas
Gulf of Mexico and Florida leasing on the Quter Continental Shelf

Outer Continental Shelf Office,

New Orieans, Louisiana

Heritage Conservation and HCRS State Liaison Big Hill, protection of archaeological, historical, cultural, and natural
Recreation Service (HCRS), Officer Bryan Mound resources. The National Historic Preservation Act of 1966, 30
Texas Parks and Wildlife other laws, executive orders and agreements are designed to
Department, : * assure historic preservation, natural resource conservation,
Austin, Texas and adequate opportunities for recreation.

Consulted about the existence of wild and scenic rivers
according to the Wild and Scenic Rivers Act, as-amended 1978

Louisiana Department of HCRS State Liaison West Hackberry
Culture, Recreation and QOfficer
Tourism,

Baton Rouge, Louisiana




Table 9-1. (continued)

Executive Site under
Agency administrator jurisdiction Brief summary of jurisdictional concerns applicable to project
FEDERAL (continued)

U.S. Department of State Conservationist Big Hill, Can provide information on prime farmland in the impacted area
Agriculture Bryan Mound Policy statement made by the Council on Environmental Quality
Soil Conservation (CEQ) requires DOE to preserve prime farmlands during construc-
Service tion and operation of project
Temple, Texas
Soil Conservation State Conservationist West Hackberry
Service,

Alexandria, Louisiana

U.S. Department of Commerce Regional Director A1l three sites Protection of marine fisheries as directed by the Marine Mammals
National Oceanic and Protection Act of 1972; the Marine Protection, Research and
Atmospheric Administration Sanctuaries Act of 1972; the Endangered Species Act of 1973;
(NOAA), National Marine the Offshore Shrimp Fisheries Act of 1973; and the Fish and
Fisheries Service, wildlife Coordination Act of 1973
Southeast Region,

St. Petersburg, Florida

NOAA Office of Coastal Unit Oirector ‘West Hackberry Planning and management of coastal areas according to the Coastal
Zone Management, Zone Management Act of 1972

Louisiana State Program in

Department of Natural

Resources,

Baton Rouge, louisiana

U.S. Department of Labor Regional Administrator All three sites Jurisdiction over the development, promulgation, and compliance of
Occupational Safety and ) health and safety regulations of the Occupational Safety and
Health Administration, Health Act of 1970 ,

Region VI,
Dallas, Texas

U.S. Oepartment of Housing Regional Director A1l three sites Administers the National Flood Insurance Program as specified by
and Urban Development the National Flood Insurance Act of 1968, as amended, and Flood
Federal Insurance Disaster Protection Act of 1973 .
Administration,

Region VI,
Dallas, Texas
Area Office, Area Director Big Hill, Bryan Provides information on extent of floodplains useful in preparing
Dallas, Texas Mound floodplain/wetland assessment
Area Office, . Area Director West Hackberry
New Orleans, Louisiana

National Advisory Council Executive Secretary Must be consulted by DOE to ensure that proposed action will not
on Historic Preservation, adversely affect historical or cultural resources. Consul-
wWestern States Office, tation is required by the National Preservation Act of 1966

Denver, Colorado
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Table 9-1. (continued)

Agency

Executive
administrator

Site under

jurisdiction Brief summary of jurisdictional concerns applicable to project

STATE

Texas (Austin)

Texas Department of Water
Resources,
Texas Water Development
Board
--and--
Texas Water Commission

Texas Air Control Board

Texas Department of Health,

Bureau of Environmental
Health

Texas General Land Office

Texas Parks and Wildlife
Department

Texas Railroad Commission,
0i1 and Gas Division

Texas State Department of
Highways and Public
Transportation,
Right-of-Way Division

Texas Historical Commission
Affiliates of Commission:
Texas Antiquities
Committee
--and--

Texas Historical
Development Council

Executive Director

Chairperson
(judicial functions)

Chairperson
(administrative and
legislative functions)

Executive Director

Commissioner of Health

Commissioner

Executive Director

Commissioner

Director

Chairperson

Chairperson

Big Hil1, Bryan Mound

Protection of state's water resources; impiement the rules,
regulations and laws relating to water. Specific to the proposed
action are the following:

--Issues NPDES permits for discharge of wastes

--Issues permit for water appropriation

--Issues regulations or control measures for activities that
are inherently capable of causing spiilage or accidental
discharge of poliuting substances. Must be informed of any
spills or accidents that occur

--Reviews Sect. 404 permit applications

--Administers an industrial solid waste program

--Administers national flood insurance laws

Administers state's clean air laws to control and abate air pollu-
tion. Specific to the proposed action is the issuance of permits
for construction and operation of onsite and offsite facilities
that emit air contaminants

Administers the state's solid waste management program and
implements safety and health programs for places of
employment

Issues easements required to use state-owned lands for pipeline
installation. Approves rights-of-way (ROWs) for pipelines
crossing public lands

Protection of recreational areas within the state; protection of
wildlife and their habitats. Specific to the proposed action
are the following
--Protection of animals and plants not listed as threatened or

endangered on the Federal 1list
--Protection of beaches
--Review of Sect. 404 permit applications

Issues permits for drilling. Issues permits for oil pipelines.
Receives reports on oil storage and pipeline operations from
agencies with permits.

Involved with policies and procedures for ROWs for pipelines
crossing highways

Issues permits for salvage excavation on study of archaeological
resources within the state

Coordinates efforts of member agencies; develops resources within
the state




Table 9-1. (continued)

Executive Site under
Agency administrator jurisdiction Brief summary of jurisdictional concerns applicable to project
STATE (continued)
Texas Coastal and Marine Chairperson Assists in comprehensive assessment and planning for coastal

Council

Texas State Board of
Insurance,

Office of the State Fire
Marshall

Louisiana (Baton Rouge)

Louisiana Department of

Natural Resources
Office of Environmental

Fire Marshall

Assistant Secretary

Assistant Secretary

Affairs--

(1) Air Quality Control Administrator
Division

(2) wWater Pollution Administrator
Control Division

(3) Solid Waste Division Administrator

(4) Hazardous Waste Administrator

Division
Office of Conservation--
Permits Section
Office of the Secretary--
Division of State Lands

Assistant Secretary
Administrator
Assistant Secretary
Administrator

Louisiana Department of
Wildlife and Fisheries,
New Orteans

Secretary

Louisiana Department of
Transportation and
Development, Office of
Public Works

Assistant Secretary

Louisiana Department of
Culture, Tourism and
Recreation, Office of
Program Development,
Division of Archaeology
and Historical Preservation

State Historical
Preservation Officer

Louisiana Department of
Public Safety, Office
of Fire Protection

Assistant Secretary

West Hackberry

resources management and other marine-related affairs affecting
the state ’

Involved in a variety of functions regarding fire prevention

Will assume authority when such authority is delegated for admini-
stration of permit programs for the regulation of air quality,
water pollution control, solid waste disposal, hazardous waste
management, and coastal zone management.

Issues permits for drilling operations

Jurisdiction over any state lands affected by the project

Jurisdiction over state's natural resources; mandated to protect,
conserve, and repienish wildlife and fishery resources; consulted

for operations such as dredging

Issues additional construction permits as necessary

Responsible for historical, cultural, and archaeological resource
preservation

Administers state laws for fire protection




Table 9-1. (continued)

Agency

Executive
administrator

Site under
jurisdiction

Brief summary of jurisdictional concerns applicable to project

REGIONAL

Texas

Planning Councils
Southeast Texas Regional

Planning Commission,
Nederland

Houston/Galveston Area
Council,
Houston

River Authorities

Lower Neches Valley
Authority,
Beaumont

Sabine River Authority,
Orange

Brazos River Authority,
Waco

Louisiana

Imperial Calcasieu Regional
Planning and Development
Commission,

Lake Charles

LOCAL
Texas
Jefferson County
Commissioners Court,
Beaumont

Jefferson County DOrainage
District 7

Jefferson County Department
of Environmental Control,
Beaumont

Brazoria County
Commissioners Court,
Angleton

Executive

Executive

Executive

Executive

Executive

Oirector

Oirector

Director

Director

Director

Big Hill

Bryan Mound

Big Hill

Big Hill

Bryan Mound

West Hackberry

Big Hill

Big Hill

Big Hill

Bryan Mound

Involved in environmental quality planning, land resource management
planning, transportation planning, and other functions

Functions and serves in the area of water conservation and supply

Functions and serves in the areas of water conservation and supply,
water quality control, data collection, recreation and hydro-
electric power

Functions and serves in the areas of flood control, water conser-
vation and supply, water quality control, data collection,
recreation, and hydroelectric power

Involved in resource and transportation planning

Issues permits for crossings of county roads and property

Issues permits for crossing drainage ditches

Reviews and approves location and design of septic system

Issues additional construction permits or modifications of existing
ones as necessary




Table 9-1. (continued)

Executive Site under
Agency administrator jurisdiction Brief summary of jurisdictional concerns applicable to project
LOCAL (continued)
Velasco Drainage District Bryan Mound Issues additional construction permits or modifications of existing
ones as necessary
Brazoria County Health Bryan Mound Approves additional septic systems as necessary
Department,
Angleton
Louisiana
Cameron Parish Police Jury, Secretary West Hackberry Issues additional construction permits as necessary
Cameron
OTHER - INTERSTATE
Sabine River Compact Commissioners Big Hill Involved in planning, appropriation, and development of Sabine River
Commission, and its tributaries
c/o Texas Department
of Water Resources,
Austin, Texas
Gulf States Marine Commissioners A1l three sites Involved in interstate pact for proper utilization of Gulf's
Fisheries Commission, fishery resources
Ocean Springs, Mississippi
Gulf of Mexico Fishery Executive Director A1l three sites Involved in management of fishery resources within the Gulf of
Management Council, Mexico
Tampa, Florida
Migratory Bird Conservation Commissioners A1l three sites Involved in selection of lands for migratory bird refuges in the
Commission, National Wildlife Refuge System according to the Migratory Bird
Washington, D.C. Conservation Act of 1929
OTHER - INTERNATIONAL
Marine Mammal Commission, Chairperson A1l three sites Reviews status of and makes recommendations for marine mammal
Washington, D.C. populations; established by the Marine Mammal Protection Act
of 1972
Inter-Governmental Maritime Director General A1l three sites Develops regulations for oil discharges

Consultive Organization,
London, England




Table 9-2. Federal, state and local agencies and organizations from whom
comments on the Draft Supplement Environmental
Impact Statement were requested.

GOVERNMENT AGENCIES AND OFFICIALS

Council on Environmental Quality

Department of Agriculture

Department of the Army, Corps of Engineers

Department of Commerce :

Department of Defense

Department of Education

Department of Health and Human Resources

Department of Housing and Urban Development

Department of Interior

Department of Labor

Department of State

Department of Transportation

Department of Treasury

Environmental Protection Agency

Federal Energy Regulatory Commission

Interstate Commerce Commission

National Oceanic and Atmospheric Administration

National Science Foundation

Nuclear Regulatory Commission

Tennessee Valley Authority

U.S. Coast Guard

U.S. Senate Appropriations Committee,
Subcommittee on Interior and Related Agencies

U.S. Senate Committee on Energy and Mineral Resources,
Subcommittee on Energy and Natural Resources

U.S. House of Representatives Appropriations Committee,
Subcommittee on Interior and Related Agencies

U.S. House of Representatives Energy and Commerce Committee,
Subcommittee on Fossil and Synthetic Fuels

Governor, State of Louisiana

Governor, State of Texas

U.S. Senators, State of Louisiana

U.S. Senators, State of Texas .

U.S. Congressional Delegation from affected districts, State of Louisiana

U.S. Congressional Delegation from affected districts, State of Texas

State Clearinghouses of: Alabama, Arkansas, Florida, Kentucky,
Louisiana, Mississippi, Ohio, Oklahoma, and Texas

Brazoria County, Texas

Cameron Parish, Louisiana

Chambers County, Texas

Galveston County, Texas

Harris County, Texas

Jefferson County, Texas

Louisiana Department of Health and Human Resources

Louisiana Department of Natural Resources
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Table 9-2 (continued)

Louisiana Department of Wildlife and Fisheries
Texas Department of Health

Texas Department of Parks and Wildlife

Texas Department of Water Resources

Texas Historical Commission

ORGANIZATIONS AND INTERESTED PARTIES

American Fisheries Society

American Industrial Hygiene Association
American Littoral Society .
American Petroleum Institute

Appalachian Regional Commission

Audubon Naturalist Society of the Central Atlantic States
Center for Law and Social Policy

Center for Natural Areas

Center for Urban Environmental Studies
Center for Wetlands Resources

Chamber of Commerce of the United States of America
Clean Water Action Project

Consumer Action Now, Inc.

Council on Economic Priorities

Defenders of Wildlife

Dow Chemical

Ecology Center of Louisiana, Inc.
Electric Power Research Institute
Environmental Action Foundation, Inc.
Environmental Action, Inc.

Environmental Defense Fund, Inc.
Environmental Fund, Inc.

Environmental Law Institute
Environmental Policy Center

For the People, Inc. :

Friends of the Earth

Funds for Animals, Inc.

Gulf States Marine Fisheries Commission
Institute of Gas Technology

Institute of Medicine :
International Association of Fish and Wildlife Agencies
International Institute for Environment
Interstate Natural Gas Association

Izaak Walton League of America

League of Conservation Voters

League of Women Voters

Louisiana Offshore Terminal Authority
National Academy of Engineering

National Academy of Sciences

National Association of Counties
National Audubon Society

National League of Cities
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Table 9-2 (continued)

National Parks and Conservation Association
National Research Council

National Water Resources Association
National Wetlands Technical Council
National Wildlife Federation

Natural Resources Defense Council, Inc.
Nature Conservancy

North American Wildlife Foundation
Public Interest Research Group
Renewable Natural Resources Foundation
Resources for the Future

Scientist's Institute for Public Information
Seadock, Inc.

Sierra Club

Sport Fishing Institute

Standard 0i1 Company of California
Texas Environmental Coalition

Texas Offshore Port

U.S. Conference of Mayors

Water Pollution Control Federation
Water Resources Council

Wilderness Society

Wildfow]l Foundation

Wildlife Society

World Wildlife Fund

Zero Population Growth, Inc.
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Response: Sections of the document (3.2.1.7, 3.2.2.7, 3.2.3.7, 3.2.4.7,
4.2.7, 4.3.2.7, and 4.4.7) dealing with the presence or absence of
properties eligible for the National Register of Historic Places
have been amended to include statements emphasizing DOE's
commitment to compliance with the National Historic Preservation
Act of 1966 (16 USC Sect. 470f, as amended, 90 Stat. 1320). No
sites listed or proposed for inclusion in the National Register of
Historic Places were identified.

9.3.2 U.S. Department of Agriculture, Farmers Home Administration

Comment 1: The Oyster Creek Municipal Utility District derives its
water from a freshwater formation 250 to 300 ft deep located about
3 miles north of Bryan Mound. Extreme care should be taken to
ensure the purity of this freshwater aquifer.

Response: A1l waters used in developing caverns of the Bryan Mound SPR
site would be derived from the Brazos River and would not influence
groundwaters (see Sect. 2.2.1.1 and Appendix J, letter from the
Texas Department of Water Resources). No fresh groundwaters would
be wutilized for o0il recovery. All caverns are monitored . and
pressure-tested to ensure integrity before they are filled with
oil. Caverns would be below the depth of the aquifer (separated by
an aquaclude) being used by the Oyster Creek Municipal Utility
District.

9.3.3 U.S. Department of the Air Force

Comment 1: There is no apparent environmental interaction between the
Phase III expansion of the SPR and any Air Force activities in the
project area.

Response: Comment noted.

9.3.4 Texas Historical Commission

Comment 1l: The document does not indicate which properties, if any, are
eligible for 1inclusion 1in the National Register for Historic
Places. Statements regarding the National Register of Historic
Places must be contained in the document.

Response: Statements concerning the National Register of Historic
Places have been added to the appropriate sections of the document
(see also Sect. 9.3.1).

9.3.5 U.S. Department of Transportation, Federal Highway Administration

Comment 1: The proposed project would not significantly affect any
projects or programs under the Department of Transportation's
jurisdiction.

Response: Comment noted.
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9.3.6 U.S. Department of Housing and Urban Development

Comment 1: The Department has no specific comments on the Draft
Supplement.

Response: Comment noted.

9.3.7 U.S. Department of Agriculture, Soil Conservation Service

Comment 1: Conversion of up to 34 acres of prime farmland at the West
Hackberry site should be addressed by the impact statement.

Response: Statements regarding the conversion of prime farmlands at the
West Hackberry site have been included in Sects. 3.2.4.1 and 4.4.1
‘and in Table 6-1. ‘

9.3.8 Gulf of Mexico Fishery Management Council

Comment 1: Our principal comments concern the effect of the brine
discharge on penaeid shrimp populations and the shrimp fishery in
the affected areas. In particular, the generalities (8-1l) on page
3-20 appear misleading 1in their 1implications. While there is
1ittle spawner-recruit relationship, long or short-term destruction
of shrimp habitat (estuarine or spawning areas) should be
minimized. The draft supplement should at least acknowledge this
habitat alteration. Generalities 9 and 10, which appear to justify
such alteration, are quite contradictory in relating the
overcapacity of the environment (#9) to the oversupply of
postlarvae (#10). Furthermore, a review of the references in
Appendix G (Berry and Baxter, 1969; Truesdale, 1970) does not
substantiate generality #8 that all stages of the penaeid life
cycle can tolerate wide ranges of salinty, which is the key issue
of the brine discharge.

Response: Most of these concerns are addressed in responses to National
Marine Fisheries Service (NMFS) concerns (see Sect. 9.3.17). No
long-term habitat alteration is expected from brine discharge,
especially beyond the 100-m release zone. Most commercially
important species of the northwest Gulf of Mexico can tolerate the
salinity increases expected, as indicated by the Bryan Mound plume
monitoring results.

The impact statement did not intend to imply a relationship between
generality 9 and generality 10. Generality 9 refers to impacts on
catch, whereas generality 10 refers to lack of importance of
site-specific impacts on the supply of postlarvae produced by the
brood stock.

The study by Berry and Baxter (1969) deals with the prediction of
shrimp landings based on postlarval catch. It was not referenced
in the discussion of salinity relationships presented in Appendix
G. Truesdale (1970) discusses the relationship between shrimp
occurrence and salinity in Trinity Bay ranging from freshwater to
15.6 ppt. There are numerous references in Appendix G to the
occurrence of penaeid shrimp in salinities varying from fresh to
hypersaline water. The section was reorganized to help clarify any
misunderstandings.
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Comment 2: The section on environmental 1impacts on penaeid shrimp
(Section 4.2.5.2, page 4-25) again uses the faulty generalizations
cited above to conclude that actual catches will not decrease, but
will be made up from adjacent areas. The same '"heavy commercial
exploitation of shrimp stocks" cited on the bottom of page 4-25 may
well invalidate this conclusion. The shift in fishing effort from
the affected discharge areas to adjacent areas with existing "heavy
exploitation" will either divide up the limited resources or result
in proportionately less increase in catch for the same increase in
effort.

Response: Penaeid shrimp are very mobile organisms, with their offshore
distribution determined as much by ambient salinity levels as any
other factor. They are not tied to any particular local area of
the Gulf. As such, it is erroneous to attempt to relate decreases
in shrimp production to a particular area.

Comment 3: The section on socioeconomic impacts on penaeid shrimp
(Section 4.2.8, page 4-33) describes the potential costs in terms
of lost revenue to the shrimp industry under various cases. This
section should be very helpful to decisionmakers; however, a

" question arises as to the purpose of this section. Since all other
entities will be compensated for direct impacts of the SPR project,
does this section develop a basis for compensation to affected
fishermen?

Response: The reason for Sect. 4.2.8, page 4-33, was to explain various
possible economic impacts, but not to provide a quantified basis
for compensation. Much of any impact statement deals with several
scenarios and expected or potential consequences, so that, as
noted, decisionmakers are Dbetter aware of the potential
consequences of their actions. Every consequence, however, of a
Government project is not compensable. Compensation to individuals
or other entities from any Federal project is governed by the
United States Constitution and Federal statutes. Each case is
considered on its own merits and based on the applicable Taws.

9.3.9 U.S. Department of Commerce, Maritime Administration

Comment 1: The discussion in Sect. 4.3.1, 0il Spill Risk, should be
updated to reflect present U.S. Coast Guard regulations and
Intergovernmental Maritime Consultative Organization conventions.

Response: The section has been updated to include the most recent U.S.
Coast Guard regulations (33 CFR 157). These regulations cover all
ships entering U.S. territorial waters and were based in part on
the conventions of the Intergovernmental Maritime Consultative
Organization.

Comment 2: The discussion in Sect. 4.3.1.3, Related Risk, should be
updated to include the most recent U.S. Coast Guard regulations (46
CFR part 32) concerning inert gas systems.

Response: The discussion in Sect. 4.3.1.3 has been updated to include
the most recent U.S. Coast Guard regulations concerning inert gas
systems.
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9.3.10 Wallace Menhaden Products, Inc.

Comment 1: The Phase III Supplement almost ignores the menhaden
fishery, and where it is recognized, unsupported generalizations
are made. For example, p. 3-20 #8 states that "All literature
reviewed indicated that all stages of the ... life cycle ... for
the Gulf menhaden, Brevoortia patronus, can tolerate wide ranges of
salinity." A more careful review of the literature would indicate
that different 1life stages are collected in Gulf waters, at
different times, in different areas, in different salinities. Eggs
may be hatched in a very narrow range and immediate survival might
be critically related to salinity. Page 4-18 states that "impacts
(of the brine plume at Bryan Mound) should be restricted to the
bottom communities." A recent study by Randall and Hann indicates,
however, that the plume on occasion was as high as 25 feet. At the
proposed Big Hi1l site, this could place the plume near the surface
which could have a large impact on the fishery, if indeed those
eggs, or larvae, cannot tolerate the change in salinity.

Response: A detailed review of the menhaden literature has been added
to Appendix G. Results of this review do not alter any of our
conclusions regarding impacts on menhaden. No literature was found
indicating that any stage of the menhaden 1life cycle is not
euryhaline. Christmas and Waller (1975) found eggs at salinities
ranging from 6.0 to 36.6 ppt. The Hann and Randall data (1981)
refer to the maximum vertical rise of detectable salinity increase
(1 ppt above ambient) above the diffuser nozzle. The plume rapidly
descends to the bottom and spreads, such that at 100 m from the
diffuser, the plume is within the bottom 3 ft of the water column.
Even if 1-ppt salinity increases in the upper water column at the
diffuser did prove harmful, a point source impact in such a small
area would not have large impacts on a fishery that occupies most
of the northern Gulf Coast.

Comment 2: Task 5 described on page 5-4 indicates that the effects of
brine on red drum eggs, larvae, and postlarvae will be evaluated.
Certainly the economics of the menhaden warrant a similar
evaluation.

Response: Red drum bioassays were performed as required by the
Environmental Protection Agency (EPA). Economics of the red drum
fishery were not a major point included in EPA's determination of
which species to evaluate. Factors utilized included availability
and ease of handling.

Comment 3: Another concern is that the effects of multiple sites along
the shoreline may have an impact on a species which passes through
all those areas. Adult shrimp and menhaden may be able to
circumnavigate individual areas of altered salinities but the
menhaden spawned off Tlower Texas, in following their natural
migration pattern, must now pass through Bryan Mound, Big Hi1l, and
the almost immediately adjacent site, West Hackberry. This could
significantly alter or reduce the range of the fish.
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Response: From the detailed review of the literature presented in
Appendix G there appears to be no evidence that appreciable numbers
of menhaden migrate from central Texas to Louisiana during their
life history. Major areas of spawning occur off the Mississippi
delta. If longshore transport does occur, it would be east to west
with the prevailing currents. The literature which was reviewed
suggests only the occurrence of onshore-offshore migrations as a
recurring trend. The statement that adult shrimp and menhaden may
be able to circumnavigate individual areas of altered salinities is
probably true. However, it should also be noted that postlarval
and juvenile menhaden are capable of avoiding hostile environments,
as seen in net avoidance problems (Fore and Baxter 1972).

Because of the euryhaline nature of the species (0 to 60 ppt), one
or more point sources of brine disposal should not 1imit the range
of a fish which occurs around the Gulf from southern Florida to
Mexico. This is especially true when considered in the context of
the natural variability of salinity in the nearshore zone, the low
(+5 ppt) salinity overages being recorded at Bryan Mound, and the
expected predominance of eggs, larvae and postlarvae in upper
portions of the water column.

9.3.11 The State of Texas, Office of the Governor

Comment 1: Cover letter transmitting Texas Department of Health and
Texas Department of Water Resources comments.

Response: No response required.

9.3.12 Texas Department of Health

Comment 1: Based on the information supplied it is believed that no
adverse public or environmental health conditions should arise if
proper construction and operation techniques are followed.

Response: Comment noted. It is DOE's intent to abide by all required
health, safety, and environmental regulations during construction
and operation of the SPR facilities.

9.3.13 Rajlroad Commission of Texas

Comment 1: No comment.
Response: No response required.

9.3.14 Texas Department of Water Resources

Comment 1: The Texas Department of Water Resources believes that the
final report should contain accurate and complete data regarding
the present and proposed water rights permits for both leaching and
displacement at the Bryan Mound site.

Response: Sections of the document (2.2.1.1 and Appendix B) related to
water requirements have been expanded to include the information
requested by the Texas Department of Water Resources.
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Comment 2: The Texas Department of Water Resources believes the final
report should contain data and explanation about additional
permitting requirements and actions.

Response: A brief discussion of the required water rights permitting
actions has been incorporated into Appendix B. This information,
however, is based on the conceptual design specifications and may
not be identical to final design requirements and actual permit
applications. ’

9.3.15 U.S. Department of Commerce (The Assistant Secretary for Policy)
Comment 1: Cover letter for enclosed comments (9.3.15 and 9.3.16).

Response: No response required.

9.3.16 U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Survey

Comment 1: The National Ocean Survey has no specific comments, although
the final report should incorporate three documents listed by the
National Ocean Survey.

Response: The three referenced reports relate to a baseline
oceanographic study conducted by NOS for DOE. Two of the three
reports have recently been made available to DOE; however, the data
of this study were previously validated and archived and were taken
into account in the assessments presented in this EIS. The list of
related studies presented in Table 5-1 has been updated and
expanded to include a broader coverage of relevant subject areas.

9.3.17 U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service

Comment 1: The impact statement should contain as detailed discussions
of menhaden ecology (Section 3.0) and expected project impacts
(Section 4.0) to the menhaden fishery as presented for brown and
white shrimp. It should also discuss the relative importance of
the proposed Big Hill diffuser Jlocation to menhaden spawning
activities. '

Response: We have added appropriate comments to Sections 3.0 and 4.0.
A detailed discussion of the menhaden life cycle, including spatial
and temporal distribution of spawning, salinity relationships, and
characteristics of the fishery have been added to Appendix G.
Results of this Tliterature review do not alter any of our
conclusions regarding impacts on menhaden. Menhaden are perhaps
one of the most euryhaline organisms in the Gulf of Mexico. We
disagree with the characterization by NMFS of the work of Fore
(1970). In our opinion, Fore's results for the northwestern Gulf
showed that, off western Louisiana and eastern Texas, eggs and
larvae of Gulf menhaden are found much further offshore as compared
with the area off the Mississippi Delta region. However, our
evaluation of this NMFS work (Fore, 1970) is that not nearly enough
samples were collected in the nearshore area to adequately
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characterize the nearshore distribution of menhaden eggs and
larvae. Christmas and Waller (1975), however, found that most
spawning takes place in the region of the Mississippi Delta, not
off southwest Louisiana and southwest Texas.

Comment 2: The DEIS contains an 1inadequate analysis of alternative
offshore brine disposal locations. Two potential Tlocations, one
each at 3.5 miles offshore and 12.5 miles offshore were discussed,
but justification for selection of these sites or for elimination
of alternative sites at other depths is lacking or weak. We
suggest that the discussion of alternative discharge sites be
expanded to include at least an alternative location between the
white and brown shrimp communities (water depth of approximately 60
ft and over) and a location which would be preferred if all known
environmental conditions were taken into consideration.

Response: Although the preferred site, based on environmental
considerations, is the 3.5-mile (30-ft-depth) site, alternatives
out to 12.5 miles are under consideration. The document has been
modified to clarify this point (see Fig. 2-6). Justification for
preferring the 3.5-mile site is presented in Sects. 3 and 4.

DOE believes that evaluation of a site at the 60-ft-depth contour
would be impractical. The 60-ft contour off Big Hill s
approximately 38 miles from shore and does not necessarily
represent the "transition zone" between the white and brown shrimp
ground communities 1in this region of the Gulf continental shelf.
Depth is not the only controlling factor influencing community
distributions. Other factors include temperature, distance from
shore (nursery areas) and freshwater inflow. For example, near the
Mississippi Delta, in a region where the continental shelf is steep
and narrow, near-shore fauna -(e.g., M. wundulatus, A. felis)
commonly dominate the catch at 60 ft and are collected consistently
at 300 ft (Moore et al., 1970; Ragan et al., 1980). The brown
shrimp ground community is poorly represented in this region.

As one proceeds westward, the distributions and abundances of
species vary with changes in the structure (substrate and
topography) of the continental shelf and the overlying hydrographic
regime. Off Weeks Island the 30-ft-depth contour is approximately
20 miles from shore, at which point the shelf becomes steeper,
dropping quickly to 60 ft depth. Landry and Armstrong (1980)
reported inshore recruitment of brown shrimp ground fauna (e.g., S.
caprinus) during late summer, further indicating that the
transition zone between communities is not solely depth-dependent,
but occurs across a range of depths.

0ff the Chenier plain of western Louisiana and eastern Texas, the
continental shelf is at its widest, becoming more constricted
southwest of Galveston. Water depth 12.5 miles offshore at Big
Hi1l is approximately 40 ft and, because of the distance and depth,
is within the transition zone between communities. Because of the
shallow nature of the near-shore Gulf and high estuarine production
of near-shore fauna, winter intrusions of these taxa into the
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offshore grounds are not uncommon (Moore et al., 1970). At Bryan
Mound the 60-ft depth is at approximately 12.5 miles offshore and
is within the transition zone between communities (Chittenden and
McEachran, 1976; Comiskey et al., 1980). As one proceeds west from
the Mississippi Delta to the Rio Grande, estuarine-dependent,
near-shore species play a reduced role in the dynamics of the
continental shelf fauna. This may be directly attributed to the
reduction 1in estuarine nursery habitat and freshwater inflow
occurring along this gradient (Gulf of Mexico Fishery Management
Council, 1980). Based on the above, the results of the Bryan Mound
and West Hackberry experiences, the euryhaline nature of the
near-shore fauna, and <cost considerations, DOE believes a
near-shore site is the most practicable.

The offshore distance to be traversed to reach a depth of 60 ft
would produce a greater environmental burden than a location near
shore.

Comment 3: Most of the discussion of salinity impacts to shrimp in the
DEIS covers tolerance and occurrence with 1ittle or no coverage of
salinity or temperature ranges for optimum growth and survival.

Response: Texas Department of Water Resources (1981) presents a table
of salinity limits, preferences, and optima. The results of that
table show a wide range of optimum salinities reported in the
literature, further substantiating the euryhaline nature of penaeid
shrimp. However, as noted in Appendix G, investigations into those
factors responsible for success or failure of a particular year
class for brown shrimp have shown that both temperature and
salinity of the estuaries are important. Results generally
indicated a negative impact on the brown shrimp year class, by
reducing the size of the estuarine nursery area. Whether this is a
result of a direct negative effect from low salinity or of some
other factor that varies with salinity has not been conclusively
shown.

Comment 4: DOE has apparently misunderstood the design of facilities at
Pelican Island. We believe that the proposed Virginia Point
facility, rather than Pelican Island, would have the appropriate
storage and distribution facilities necessary for the SPR.

Response: During the development of the conceptual design for Phase III
expansion of the SPR, DOE contacted the Pelican Island Terminal
Corporation to discuss and verify possible scenarios for the
utilization of their proposed port facilities and tank farm. SPR
crude o0il would pass through metering facilities at the terminal,
at which point the Pelican Island Terminal Corporation would assume
control of the o0il and distribute it, as required, to commercial
customers. This distribution would include transfer to both local
refineries and to oil tankers for transport to East Coast and
Caribbean refineries. Virginia Point is one of several candidate
sites for a Pelican Island Terminal Tank farm.
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Comment 5: The rationale for selecting only two alternative offshore
brine disposal sites should be presented. If the 12.5 mile
alternative was selected to coincide with the distance offshore of
the brine disposal site at Bryan Mound, there should be
environmental justification provided similar to that developed for
Bryan Mound (i.e., the Bryan Mound 12.5 mile site was selected to
be at a depth intermediate between the major brown and white shrimp
grounds). The section also should include a presentation of an
alternative site of 10 or more fathoms [between the brown and white
shrimp ground communities, as described by Chittenden and McEachran
(1976), and nearly the same depth as the Bryan Mound brine
discharge] and the environmentally most desirable offshore brine
discharge location, if it is either of these sites.

Response: See response to NMFS comment 2.

On a broad scale [as shown by the Bureau of Land Management's South
Texas Outer Continental Shelf (OCS) and Mississippi Alabama and
Florida OCS data], the major trends in distribution of biota in the
northern Gulf correspond to distance off shore (or depth). In the
near-shore zone, depth is an important factor, but the situation is
somewhat more complex than a white shrimp grounds versus brown
shrimp ground fauna. Multivariate analyses conducted by Comiskey
et al. (1980) on the baseline nekton data (14 species) collected
off Freeport Texas in depths of 3.5 to 25 fathoms have shown that
what is commonly called the "white shrimp grounds" community is
made up of a number of components that exhibit unique spatial and
temporal trends. Factor analyses of these data identified five
major trends in the data over all depths for the period July 1978
to April 1979. These are:

(1) Stenotomus caprinus behaved uniquely with respect to both
space and time, with peak populations occurring in July
and at Stations 16 to 18 (15 to 25 fathoms).

(2) An inshore group, generally restricted to the <10-fathom
stations, consisted of Stellifer lanceolatus and
Menticirrhus americanus. Penaeus setiferus was closely
related to this group (temporally and spatially), except
that it occurred somewhat further off shore.

(3) A group closely related to the inshore group, including
P. setiferus, Cynoscion nothus, and C. arenarius, had a
seasonal distribution, with peak numbers in December and
lowest numbers in July. Species belonging to this group
generally had higher numbers at the near-shore stations
and no representation at Stations 17 to 19 (20 and 25
fathoms). Thus, the greatest difference in this group
and the one with S. Jlanceolatus and M. americanus
(defined by Factor 2) appeared to be the onshore-offshore
constriction of the latter group. This group was defined
by the same factor as was S. caprinus (bipolar factor),
and these species showed distributions in space and time
that were negatively correlated with those of S.

caprinus.
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(4) The Micropogon- Polydactylus- Penaeus aztecus group was
spread widely over the study area, occurring mainly in
July and October, and with Tow populations in February.

(5) Trichiurus 1lepturus and Peprilus burti formed a distinct
group characterized by peak numbers in April, and except
for the absence of T. lepturus at the 20- and
25-fathom-depth stations, both species were distributed
over the entire study area. This group defines a factor
in virtually all our analyses 1in which March-April data
are used.

As can be seen, gradient from shore is an important trend in the
distribution of most species, but the situation 1is much more
complex than simply the presence of two communities. Depth is an
expression of the myriad of environmental factors that change with
depth, including temperature, salinity, and the variability of
these hydrographic parameters. Cluster and ordination analyses of
these same data (Comiskey et al., 1980) have shown shoreward
migration of members of the more offshore fauna in summer as
high-salinity water encroaches on the coastal zone. Perhaps the
major problem with the concept of a brown shrimp grounds community
is that brown shrimp are themselves estuarine-dependent, unlike
most of the other members of the '"brown shrimp ground" community.

Comment 6: Substantiation should be provided for the statement that,
"...It may be postulated that biotic communities at the 3.5 mile
site are better suited to withstand the effects of brine discharge
than communities at a 12.5 mile site...", or this statement should
be deleted.

Response: Numerous workers (see Gunter, 1967 for an excellent summary)
have called attention to the euryhaline nature of the nekton
community of the near-shore Gulf. Euryhaline organisms, having
been originally derived from the euryhaline component of the marine
fauna, are tolerant of both low and high salinities. As one
proceeds off shore, stenohaline marine forms become more abundant.
These organisms are less tolerant of both increases and decreases
in salinity and, as such, are 1less able to tolerate
discharge-related alteration of the salinity regime of the
near-bottom waters. The more near-shore the diffuser is placed,
the more euryhaline is the fauna. :

Comment 7: The eleven generalizations and comparisons based on
Appendices F and ‘G are overly simplistic and often provide
misleading information on shrimp and fish ecology. Therefore, we
suggest that each of the listed items presented on pages 3-19 and
20 be carefully reviewed and adequate substantiation be provided.
In particular need of correction, clarification and/or
documentation are items numbered 5 and 7 through 11, as briefly
detailed below.

Response: We have modified these generalizations to some degree for
clarification. The generalizations were based on a thorough review
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of the 1literature and the results of the Big Hill sampling,-
although the Big Hill study was not aimed specifically at assessing
impacts on the shrimp populations. We have compared the literature
review in Appendix G with those presented in the Management Plan
for the Gulf Shrimp Fishery (GMFMC, 1980). Our conclusions are
quite consistent with the results presented in the Shrimp Fishery
Management Plan.

Comment 8: Although the statement that euryhaline organisms are
tolerant of both high and Tow salinities is generally correct,
paragraph 5, page 3-19 should point out that certain life stages of
euryhaline organisms may have a narrow range of prolonged salinity
tolerance, preference, optimal growth, and optimal survival.

Response: We are not aware of any published report involving penaeid
shrimp or menhaden that reaches this conclusion. The Texas Water
Development Board (TDWR, 1981) summarized the salinity relation-
ships for penaeid shrimp, including optima, and showed that the
salinity optima reported for various stages of the penaeid life
cycle are very broad indeed.

Comment 9: The seventh paragraph on page 3-19 should present available
information on the chronic or sublethal impacts of increased
salinities which might be encountered at the diffusers to shrimp,
Gulf menhaden, and other important species.

‘Response: Given the motility of adult shrimp, the pelagic nature of the
adult menhaden, and the transient nature of the eggs or larvae in
the area of the diffuser (as they pass through), a consideration of
chronic exposures does not appear to be justified. This is
especially true given the euryhaline nature of the life stages of
both groups that might enter the area of the diffuser and the small
salinity increases that are expected from brine discharge. A
worst-case scenario based on the assumption that all shrimp within
an area of 3 ppt above ambient salinity were destroyed (which is
highly unlikely) would not represent a significant impact, given
the large area of the near-shore Gulf of Mexico.

Comment 10: The DEIS states that "... all literature reviewed indicated
that all stages of the penaeid life cycle and also those for the
Gulf menhaden, Brevoortia patronus, can tolerate wide ranges of
salinity ..." However, much of the literature on shrimp that DOE
cited in Appendix G, Shrimp Ecology, does not indicate that
all stages of the penaeid 1ife cycle can tolerate wide ranges of
salinity. At least one study that was cited as indicating a wide
range of salinity tolerance only surveyed brackish to fresh
salinity. In addition, we are unaware of any literature cited in
the DEIS that indicates that all stages of the Gulf menhaden Tlife
cycle can tolerate wide ranges of salinity. As noted in our
General Comments, a review of menhaden ecology should be just as
appropriate as shrimp ecology.

Response: We have conducted an extensive review of all relevant aspects
of the menhaden life cycle, including salinity relationships, and
these are presented in Appendix G. As discussed above, TDWR (1981)
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summarized the salinity relationships for penaeid shrimp, including
optima. We disagree with the NMFS comment that the Tliterature
discussed and cited in Appendix G does not clearly establish the
euryhaline nature of all stages of the penaeid life cycle. There
are numerous references in Appendix G.1 to the occurrence of
penaeid shrimp in salinities varying from fresh to hypersaline.

Comment 11: The degree of heavy exploitation of each species of fish
and shrimp in the Big Hill area should be provided, to
substantiate, or refute, the first sentence. If data are available
which describe the '"carrying capacity of the environment" in the
vicinity of the Big Hi1l diffuser site, they should be provided for
each species, or the last sentence deleted or modified.

Response: The text has been modified to remove reference to carrying
capacity of the environment. With regard to the degree of heavy
exploitation, Gunter (1967) presents a detailed description of the
intensity of the fishery in the "Fertile Crescent." Catches of
menhaden in the general area of the southeastern Texas Coast are
obviously large since Cameron is a major part of menhaden landings,
often leading the U.S. in total tonnage of fish landed.

Results of analyses of historical Gulf Coast Shrimp Data (Comiskey
et al., 1981) have shown that the 0- to 10-fathom depths in
statistical areas 18 and 19 yield the highest catches of white
shrimp of any statistical area by 10-fathom-depth stratum on the
Texas coast. There is also a heavy fishery in Calcasieu Lake for
white and brown shrimp (TDWR, 1981).

An adequate method for documenting the spatial distribution of
catch of finfish species has not been established. However, our
review of menhaden ecology (see Appendix G) shows that highest
catches occur near shore. This is further substantiated by the
fact that the offshore menhaden fishing season (spring through
fall) essentially ends when the menhaden stocks move further off
shore for the fall through spring spawning season.

Comment 12: The statement that there, "appears to be a general
oversupply of penaeid shrimp postlarvae" is ecologically incorrect.

Response: The text has been modified to remove the semantic problem
with the word "oversupply." The ecological basis for the original
statement now contained in generality 9 is correct.

Comment 13: The last sentence of this item shouid be modified to
indicate penaeid populations do not necessarily "rebound quickly"
in a year following one of poor production.

Response: We have modified the statement on the penaeid populations
"rebounding quickly," but the basic concept 1is correct. The
success of a year class of shrimp will depend primarily on factors
inside the estuary. If the factors inside the estuary are not
adequate, the populations will not do well. Our statement referred
to the '"potential" for shrimp populations to rebound based on this
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high reproductive potential. According to GMFMC (1980), "..
Although annual catches appear somewhat cyclical, they are caused
by environmental conditions. A poor year can be followed by an
exceptionally good year for any of these (brown, white, and pink
shrimp) species. Catch for a given year appears to be independent
of the preceding year's catch, and no spawner-recruit relationship
suggests itself ..." The clear indication is that recruitment is
independent of the density of the spawning stock. Quoting again
from the Fishery Management Plan for the Shrimp Fishery of the Gulf
of Mexico (GMFMC, 1980), "... The biological characteristics which
affect sustainable yields for penaeid shrimp are unusual. They are
an annual crop. Very few individuals live a year and the majority
harvested are less than six months old. There is no demonstrable
stock-recruitment relation and recruitment overfishing, given
present technology, is essentially impossible. That is, it is not
economically or technically feasible to take so many shrimp that
there are too few survivors to provide an adequate supply for the
following year. Because of these characteristics, fishing
mortality and yield in one year do not affect yield in the
following year. The maximum yield in number for a given year is
essentially all the shrimp available to harvest, using current
technology."

Comment 14: Concerning the second sentence on page 3-29, paragraph 4,
studies in Galveston Bay and entrance channel by Baxter (1963) and
Berry and Baxter (1969) indicate that the postlarval shrimp catch
can be wused to project adult production for a particular
year - class. It, therefore, appears that it is the abundance of
postlarvae entering the estuaries from the Gulf, along with the
environmental factors inside the estuaries, that determine the size
of the harvestable shrimp.

Response: Berry and Baxter (1969) found that postlarval abundance was
very variable from year to year, and of all the indices which they
attempted to use to predict shrimp catch, postlarval catches were
least useful. There were some modest correlations between
commercial catch and postlarval catch, but the trends were not
consistent. Berry and Baxter (1969) did not utilize any
statistical techniques (e.g., regression) to relate postlarval
abundance to offshore catch.

Comment 15: The statement that Sabine Lake is "no longer conducive to
shrimp production" should be substantiated. In addition, this
section should be expanded to differentiate between harvest and
nursery utilization in Sabine Lake when referring to production.
We are unaware of any recent data on early life stages in Sabine
Lake which would indicate whether it is no longer conducive to
production of shrimp harvested in the Gulf.

Response: At one time Sabine Lake exhibited characteristics of a
freshwater body, including very low salinities and populations of
freshwater fish species. Channelization of Sabine Lake began in
the 1870s, and by 1880, a 15-ft channel and the outer bar to the
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estuary had been dredged. By 1967, there was a 40-ft channel to
Beaumont. This channelization of the lake increased the saltwater
intrusion and actually enhanced the area as a nursery to many
commercial species of shellfish and finfishes.

Sam Rayburn Reservoir on the Neches River came on 1line in 1965,
followed closely by completion of the Toledo Bend Reservoir on the
Sabine River in 1966. Toledo Bend Reservoir affects the seasonal
hydrographic pattern of Sabine Lake by decreasing the flow in
winter and early spring and increasing the flow in late spring and
summer. TDWR (1981) reported that, even though a reduction in the
quantity of inflow to the Sabine-Neches estuary may be beneficial
to production of estuarine-dependent fishes, the reservoir
construction in the mid-60s appeared to have had just the opposite
effect.

This emphasis on the hydrologic balance of Sabine Lake and the
effect of its disruption on the shrimp fishery of the lake should
not be taken to mean that this is the only aspect of the lake
environment that is being disrupted. A major industrial (mainly
petrochemical) complex lines much of the lake's western shore and
is probably contributing to the degradation of the water quality in
the area. In 1966, there was construction of spoil levees across
Little Keith Lake, eliminating the major natural channel to the
Keith Lake system. This leveeing and the construction of the Gulf
Intracoastal Waterway across the southern portion of Jefferson
County destroyed the viability of the area as a shrimp nursery.
The Keith Lake complex, encompassing 54,340 acres of marsh area,
had previously been one of the best areas for shrimp production on
the Texas Coast. Shrimp harvest dropped an order of magnitude, and
effort declined 58 percent from the previous year. In 1968, the
South Disposal Area (3,081 acres) in Sabine Lake ~was leveed,
followed by the leveeing of the North Disposal Area (1,975 acres)
in 1968, further reducing estuary nursery area. TDWR (1981)
concluded that "... the effects of estuary modification and
seasonal fresh water inflow levels, acting together, appear to have
resulted in the decline of the Sabine-Neches fishery, primarily
through reduced habitat availability and unfavorable conditions for
growth and survival of juvenile penaeid shrimp ..." »

Gosselink et al. 1979 (page 42) note that "... The shrimp fishery
offshore of Sabine (Lake) is a thriving one, but in recent years
the Sabine estuary has produced no commercial landings of shrimp
(National Marine Fisheries Service). Therefore, most of the shrimp
caught offshore of the Sabine Basin use other inshore areas as
nurseries." This assessment was made based on Louisiana landings
and not Gulf Coast Shrimp Data. Examination of Gulf Coast Shrimp
Data for the period 1973-1976 showed 6,937 1b of white shrimp, with
a value of $12,113, being caught in 21 days of effort (vessel days)
in Sabine Lake in 1976. This was the highest catch in Sabine Lake
in the 1972-1976 period. In 1975, 232 1b of white shrimp worth
$704 were taken, while in 1973 and 1974 no shrimp of any kind were
harvested commercially. In 1977, the first appreciable catch of
white shrimp was made in a number of years, but only 20,688 1b were
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taken (worth $35,035). When this catch 1is compared with the
catches in the 1960s, the decline in the shrimp fishery of Sabine
Lake is most evident. During the 1962-1965 period, white shrimp
catch from Sabine Lake varied from 160,506 1b in 1964 to 747,803 1b
in 1963.

TDWR (1981) compared the penaeid shrimp fishery production trends
in Sabine and Calcasieu Lakes. By 1960 the commercial fishery was
established in both Tlakes. The annual shrimp landings showed a
similar trend until 1966, when annual harvest and effort began to
show divergent trends. While the Calcasieu fishery expanded to an
annual harvest of 2 million pounds (1972-1976), the Sabine Lake
shrimp fishery began a decade of decline that resulted in
essentially no harvest from 1970 to 1973. Commercial finfish
harvest in Sabine Lake averaged only 20,000 1b annually for the
1972-1976 period and has been poor to nonexistent since 1970 (TDWR
1981). Breuer et al. (1976) report that sport fish harvest
accounts for about 99 percent of the total fish harvested in Sabine
Lake for the September 1975-August 1976 period. TDWR (1981)
reports that, for the 1972-1976 period, the Sabine-Neches estuary
produced 0.1 percent of Texas finfish landings and 4.6 percent of
shellfish landings, these being mainly the blue crab.

Some improvements have recently been made in the viability of the
estuary, including construction of a permanent opening (Keith Lake
Exchange Pass) from the Port Arthur Channel to Keith Lake in 1977
to allow passage of small shrimp and finfish into this sizable
nursery area (TDWR 1981). Because some increase occurred in white
shrimp catch in 1977, the reestablishment of the nursery area may
be having measurable effects.

Comment 16: This section (page 3-20, paragraph 5) should document any
endangered species consultations that the DOE has had with the NMFS
regarding sea turtles and marine mammals.

Response:  Documentation of DOE's consultation with NMFS regarding
threatened and endangered species is presented in Appendix D.

Comment 17: This section (3.2.1.8 Socioeconomics) should document Gulf
menhaden economics to the same degree as was documented for shrimp
in the subsection Offshore Shrimp Fisheries Economics. -GQulf
menhaden represent the greatest landings by weight of any Gulf
fishery, and the vicinity of the proposed Big Hill diffuser site
may serve as an important spawning ground in the region.

Response: Menhaden economics and spawning are discussed in Appendix G-2
and Sects. 3.2.1.8 and 4.2.5.2. No impacts to the menhaden fishery
are expected. The Tliterature does not support the conclusion that
the area is a menhaden spawning ground. Menhaden move further off
shore in the fall before spawning begins.
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Comment 18: A1l Galveston Bay oyster reef crossings of the southern
pipeline to Pelican Island (or Virginia Point) should be
documented.

Response: The route of the southern pipeline crossing of Galveston Bay
1s depicted in Figure 3-7. This base map, with reef locations, was
provided by the Texas Parks and Wildlife Department.

Comment 19: To avoid c¢onfusion or misunderstanding, the 2nd paragraph
on page 4-3 should state that double-ditching and other available
mitigation techniques would be used during pipeline crossing of
wetlands.

Response: Statements in the text have been modified to indicate that
DOE would utilize double-ditching techniques as required by the
permitting agency.

Comment 20: The last sentence on page 4-4 of paragraph 3 should state
when the agency consultation would be initiated to develop
mitigation measures for waterway crossings.

Response: The sentence referenced (now page 4-5) was modified to state
that consultation would begin during the permitting process.

Comment 21:  Although, by extrapolation from other studies, plume
thickness has been computed to be less than 3 ft, these data should
be compared to Bryan Mound monitoring studies which found the plume
to have a vertical extent of up to 25 ft under less -than maximum
discharge levels (Hann and Randall, 1981). The implication of such
a large vertical extent of the plume should be discussed in terms
of impacts to the Gulf fishery at the Big Hill site which has a
total depth of only 30 ft.

Response: The prediction of a brine plume thickness of less than 3 ft
was in reference to the brine plume on the bottom at distances
beyond the release zone (i.e., at distances greater than 100 m from
the diffuser). Hann and Randall data (1981) refer to the maximum
vertical extent of detectable salinity increase (1 ppt above
ambient) above the diffuser nozzles. It should be noted that these
data do not refer to the jet centerline or vertical extent of
turbulence. For the case of a diffuser at the 30-ft contour, the
salinity overage above the nozzle would be essentially
indistinguishable in the upper half of the water column from the
natural variation 1in ambient salinity and, therefore, would not
result in significant impacts. For a discussion of effects and
impact assessment of the plume immediately adjacent to the
diffuser, see Sect. 4.2.5.2.

Comment 22: The DOE's definition of an "unreasonable buildup of brine"
should be provided.

Response: An unreasonable buildup of brine is one that causes an
unreasonable degradation of the environment. The precise
definition of unreasonable degradation is given in 40 CFR Part 125.
No such degradation is anticipated from the SPR brine discharge.
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Comment 23: Assessment of bioassay results should also consider chronic
or sublethal effects of salt dome brine on various life stages of
penaeid shrimp.

Response: This is discussed above in the response to Comment 9.

Comment 24: The extent to which shrimp larvae could avoid the brine
plume in an oceanic environment should be discussed and documented.

Response: The text has been modified in Sect. 4.2.5.2 and Appendix G.1
to reflect the fact that the motility of shrimp larvae and
postlarvae are not well known.

Comment 25: The statement that shrimp stocks and those of many demersal
fish species in the northwestern Gulf are below carrying capacity
as a result of commercial harvest should be documented.

Response: The text has been modified in Sects. 3.2.1.5 and 4.2.5.2 to
clarify this point. ’

Comment 26: As noted in our General Comments, a subsection on impacts
on menhaden should be added.

Response:  Menhaden 1life history is discussed in Appendix G.2, and
impacts are discussed in Sect. 4.2.5.2.

Comment 27: In the event that ship channel crossings are not completed
by horizontal directional drilling techniques, the document should
discuss the impacts of storage of large volumes of spoil from the
channel crossings and means to mitigate those impacts (e.g., upland
disposal, temporary barge storage).

Response: The impact of dredging activities are discussed in Sect.
4.3.2.2. As stated, dredging activities would fall under the
jurisdiction of the USACE, as established under Sect. 404 of the
Federal Water Pollution Control Act of 1972. During the permitting
period DOE would be required to evaluate dredge materials under EPA
requirement [45 CFR 85360, December 24, 1980]. On the basis of the
results of these studies, the USACE would determine permit
requirements that would be followed by DOE.

Comment 28: The 4th paragraph on page 4-69 should discuss under what
conditions double-ditching techniques for wetlands crossings for
pipeline installation would be used and details of additional
mitigation measures being proposed (e.g., revegetation, avoidance
of alterations of marsh hydrology). '

Response: As stated in Comment 18, double-ditching techniques would be
utilized as required by the permitting agency. Mitigative measures
for possible pipeline construction impacts are presented in Sect.
4.3.2.1 and Table 6-1. These include crowning the ROW to reduce
problems related to soil settling, reseeding in critical areas, and
careful restoration to original contours in upland areas.

9-28




Comment 29: The first paragraph on page 4-70 of the Draft Impact
Statement should document correspondence with Federal and State
fish and wildlife agencies for the purpose of determining the need
for a wetlands revegetation program.

Response: Documentation of correspondence with Federal and state fish
and wildlife agencies regarding this project is presented in Ap-
pendix D. The need for a wetland revegetation program would be
determined during the permitting process after exact pipeline
routes are determined.

Comment 30: Section 5.0 should be expanded to discuss what corrective
measures would be taken if the monitoring program documents sig-
nificant environmental impacts to the Gulf fishery from Big Hill
brine discharges.

Response: As stipulated in the Marine Discharge Guidelines (40 CFR Part
125) and in the discharge permit,"...if impacts are occurring and
are determined to be significant and unacceptable by the Regional
Administrator, EPA would issue an administrative order under
Section 309 of the Clean Water Act to cause immediate cessation,
regulation, or modification of the rate and manner of this dis-
charge to eliminate or minimize any adverse effects to the marine
environment. If impacts continued, the permit would be revoked..."
The department will take whatever steps are necessary to comply
with the permit.

Comment 31: Under item B on Table 6-1, "Water environment, dredging in
the Gulf of Mexico," it is stated that the Gulf pipeline trench
would be backfilled "if practical." We suggest that the potential
impacts to commercial trawlers and their gear of exposed pipelines
be discussed in Section 4.0 and the parameters for determining
backfill practicality be presented. To avoid personal injury and
vessel and gear destruction, we believe that mandatory backfilling
should be an essential mitigation measure. The only time no back-
filling would be a viable alternative would be where self burial
has already occurred.

Response: The statement on Table 6-1 has been modified. The pipeline
ditch would be backfilled if self burial does not occur. USACE
guidelines require pipelines in less than 200 ft of water to be
covered. Based on this information, a discussion of the potential
impacts of exposed pipelines is unwarranted.

Comment 32: Under the heading U.S. Department of Commerce on Table 9-1,
the National Marine Fisheries Service's jurisdiction and respon-
sibility under the Fish and Wildlife Coordination Act should be
summarized.

Response: The National Marine Fisheries Services involvement in the
Fish and Wildlife Coordination Act has been noted. A Tletter of
communication regarding this subject is presented in Appendix D.
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Comment 33: Although we have not thoroughly reviewed the accuracy of
the conclusions drawn from the numerous publications cited in this
appendix (Appendix G), inaccuracies in references to Berry and
Baxter (1969) and Truesdale (1970) lead us to suggest that each be
carefully reviewed. For example, the DEIS references to Truesdale
(1970) indicated that this scientist concluded that salinity does
not influence shrimp distribution in the estuary, and although
unclear in the text, he presumably corroborated the euryhaline
nature of shrimp and their tolerance of high and lTow salinity. In
our review of this reference, we found that the mean salinity for
all stations sampled by Truesdale from March 1966 through May 1968
was only 2.3 ppt (the highest individual salinity was only 15.6
ppt; well below oceanic salinities) and that he reported freshwater
inflow (a major factor affecting salinity) did influence shrimp
distribution. Therefore, this publication did not corroborate
shrimp tolerance of high salinity. It did, however, confirm the
occurrence of the early 1life stages of shrimp in 1low salinity
estuarine waters and the influence of high river flows and very low
salinities on shrimp distribution during the major nursery season.

Response: It was not intended that each study which was presented show
tolerance to the entire range of salinities. What was intended was
that, when all the studies are considered together, the euryhaline
nature of all stages of penaeid shrimp becomes obvious. Also,
"euryhaline" must be taken in the context of the natural salinity
variability in the area and the expected overages. It is our
conclusion that, when taken in this context, the salinity
tolerances of the varjous stages of penaeid shrimp are great.
Appendix G provides adequate examples of the ability of penaeid
shrimp to tolerate both high and low salinities. For brown shrimp,
low salinities may be a problem in the spring by 1imiting the size
of the nursery area of the estuary.

Comment 34: The comment that Sabine Lake no longer produces a fishable
stock of brown shrimp is misleading since we are unaware of changes
of brown shrimp catches (which were never a significant portion of
the total shrimp landings) since closure of Toledo Bend Dam and
subsequent inflow alterations.

Response: The text has been modified to clarify the situation regarding
Sabine Lake. See response to Comment 14.

Comment 35: The first sentence on page G-4, paragraph 2 and the figure
cited on page G.5 should be clarified to indicate that the
reference is only to white shrimp.

Response: The text and figure have been modified.
Comment 36: Documentation should be provided for the discussion of

proteins and lipids (last 3 lines, page 8, and first 3 lines, page
10).

9-30




Response: Documentation has been added to the text of Appendix G.1.

Comment 37: This section should discuss past study findings on optimal
salinity as thoroughly as salinity ranges are discussed. In con-
sideration of data developed on optimal salinity conditions during
various shrimp 1ife stages, adverse impacts of salinity alterations
expected (e.g., feeding rates, metabolism, disorientation, predator
avoidance) should be discussed.

Response: A discussion of optima does not appear warranted or relevant
to the discussion of offshore impacts. Optimal conditions, which
are quite wide for euryhaline organisms, may never occur in the
natural environment, especially an environment as variable as the
near-shore Gulf of Mexico.

Comment 38: Examination of Table 1 presented by Berry and Baxter (1969)
indicates that postlarval collections in 1969 and 1962-66 were not
very similar.

Response: The text has been revised to clarify the issue. Reference
was to Figure 7 of Berry and Baxter (1969), not to Table 1. These
concerns are discussed further in the response to Comment 13.

Comment 39: This paragraph (page G-14, paragraph 2) and the following
paragraph should discuss and reference studies on the importance of
marsh vegetation to shrimp production (e.g., Turner, 1977).

Response: Turner (1977) and GMFMC (1980) have been referenced in
Appendix G.

Comment 40: This section should be expanded to discuss both historical
trends in fishing effort and in the average size of shrimp landed
in the northwestern Gulf of Mexico.

Response: A discussion of effort and average size is not pertinent to
the impact analysis. According to GMFMC (1980),"...Although effort
is expected to increase, there 1is no reason to believe that
recruitment overfishing will occur. Growth overfishing could occur
and decrease the total yield if effort in inshore areas continues
to increase..." Growth overfishing (a decrease in average size)
could result in a decrease in yield (pounds, heads off) and dollar
value per pound.

9.3.18 U.S. Department of the Army, Galveston District Corps of
Engineers
Comment 1: The 100-year floodplain level of 14.0 ft mean sea level for

the Big Hill site is still water and does not account for wave
runup.

Response: As discussed in detail 1in the previous Texoma FEIS
(DOE/EIS-0029), all facilities would be designed to withstand the
effects of storm surge or wave runup. This would be accomplished
by the design and construction of levee systems and the
implementation of a severe storm countermeasure plan. The plan
would allow safe shutdown, tiedown, or removal of objects that
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could be blown or washed against facility structures if the Tlevee
system were breached during a storm event.

Comment 2: Projects are within the purview of Sect. 10 of the 1899
River and Harbor Act.

Response: Comment noted (see Table 9-1).

Comment 3: Projects are within the purview of Sect. 404 of the Federal
Water Pollution Control Act, as amended.

Response: Comment noted (see Table 9-1).

Comment 4: Coordination regarding Department of Army permits should
continue with both the Galveston and New Orleans Districts.

Response: DOE personnel have been maintaining, and will continue to
maintain, close coordination with the Corps of Engineers offices in
New Orleans and Galveston regarding permit requirements.

9.3.19 U.S. Department of the Interior, Office of the Secretary

Comment 1: The disposal of PCB-contaminated dredge spoils should be
carefully controlled and monitored to reduce the possibility of
toxic effects on fish and wildlife.

Response: As stated in Sect. 4.3.2.2, DOE would abide by the
stipulations of the permitting