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PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT
FOR ADVANCED SOLID ROCKET MOTORS

(X) Draft ( ) Final Environmental Impact Statement
RESPONSIBLE FEDERAL AGENCY:

National Aeronautics and Space Administration
Washington, DC 20546

COOPERATING AGENCIES:

Tennessee Valley Authority
U.S. Air Force
U.S. Army Corps of Engineers

FOR ADDITIONAL INFORMATION, CONTACT:

Ms. Rebecca C. McCaleb

National Aeronautics and Space Administration
Building 2423

Stennis Space Center, Mississippi 39529-6000
(601) 688-3155

FTS 494-3155

BRIEF DESCRIPTION OF ACTION:

The proposed action is design, development, testing, and evaluation of Advanced
Solid Rocket Motors (ASRM) to replace the motors currently used to launch the Space
Shuttle. The proposed action includes design, construction, and operation of new
government-owned, contractor-operated facilities for manufacturing and testing the
ASRMs. The proposed action also includes transport of propellant-filled rocket motor
segments from the manufacturing facility to the testing and laurch sites and the
return of used and/or refurbished segments to the manufacturing site. Sites being
considered for the new facilities include John C. Stennis Space Center, Hancock
County, Mississippi; the Yellow Creek site in Tishomingo County, Mississippi,
which is currently in the custody and control of the Tennessee Valley Authority; and
John F. Kennedy Space Center, Brevard County, Florida. TVA proposes to transfer
its site to the custody and control of NASA if it is the selected site. All facilities need
not be located at the same site. Existing facilities which may provide support for the
program include Michoud Assembly Facility, New Orleans Parish, Louisiana; and
Slidell Computer Center, St. Tammany Parish, Louisiana. NASA's preferred
production location is the Yellow Creek site, and the preferred test location is the
Stennis Space Center.

SUMMARY OF ENVIRONMENTAL EFFECTS:

Facilities and explosive safety clear zones will occupy 1,100 to 2,500 acres, depending
on whether manufacturing and testing facilities are located at the same site.
Depending on the site, small amounts of wetlands may be filled and wildlife habitat
will be removed. Test firing the motors and disposing of waste propellant by burning
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will release air pollutants, causing a temporary, localized, small degradation in air
quality. Surface water, vegetation, and wildlife in the safety clear zone will be
minimally affected by these air pollutants. Areas adjacent to the test site will be
exposed to moderately high sound levels of predominantly low frequency during the
tests, conducted two to four times per year. Employment associated with
construction and operation of the facilities will have beneficial effects on employment
and payrolls in the vicinity of the site(s).

COMMENT PERIOD:

Comments on the Draft EIS must be submitted by February 6, 1989.
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SUMMARY

The National Aeronautics and Space Administration (NASA) plans to select a site for
the production and testing of an Advanced Solid Rocket Motor (ASRM) for the Space
Shuttle. The ASRM is needed to enhance safety and reliability, and to provide the
additional power required to launch payloads heavier than those launched using the
current motors. The ASRM program will include motor production, static test firing,
and refurbishing of hardware from previous tests and missions.

NASA has identified three government-owned installations as possible production
and testing sites: John C. Stennis Space Center near Bay St. Louis, Mississippi; the
Yellow Creek site presently in the custody and control of the Tennessee Valley
Authority near Iuka, Mississippi (production only); and John F. Kennedy Space
Center (KSC) at Cape Canaveral, Florida.

After groundbreaking in 1989, construction of ASRM facilities, motor development,
and initial production of the first pairs of operational ASRMs will extend over about a
five-year period. Flight certification of the ASRM will take about a year, and the first
Space Shuttle to use the ASRM could be launched as early as 1994. The ASRM
program is planned to extend through 2020.

The ASRM production rate will be up to 30 motors per year with 28 to be used for
launching the Space Shuttle (14 space flight sets of 2 motors each), and 2 available for
static testing. During the latter part of the development period, the ASRM is
assumed to be tested on a horizontal test stand an average of four times per year.
Thereafter, it would be tested twice a year.

The ASRM motors will be 150 inches in diameter. Each motor will be produced and
shipped in segments, which will be joined at the test or launch site. Final design will
specify 2-, 3-, or 4-segments per motor. Each ASRM will carry 1.2 million pounds of
propellant, with each segment containing from 300,000 to 600,000 pounds of
propellant.

The estimate of waste propellant resulting from normal operations or off-
specification batches equals approximately 1.0 million pounds per year. Currently,
waste propellant is disposed of by open burning. Alternatives to open burning,
including incineration, recycling, reuse, and treatment are being investigated.

For purposes of analysis, full-time employment for the routine production of ASRMs
is conservatively assumed to be 1,500. An additional 150 employees are assumed to be
needed for testing and 200 for ancillary production facilities.

Case segments and raw materials for case refurbishing and propellant production
will be shipped to the facility by truck or rail. The fueled motor segments will
probably be shipped by barge.

ENVIRONMENTAL IMPACT STATEMENT
This environmental impact statement is intended to compare the relative

environmental impacts of continuing the RSRM program (the no action alternative)
versus siting ASRM facilities at one or more of the three government-owned
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locations. Various design alternatives are presented in terms of their potentially
different environmental effects.

NO ACTION ALTERNATIVE

The no action alternative is a continuation of the RSRM program and defines the
baseline conditions which would prevail in the absence of the proposed project.
Manufacturing and testing of the RSRM could continue under the current contractor
in Utah, or a new contractor at another location could be used in addition to or
instead of the current contractor. Environmental impacts of the RSRM program
under the current contractor are similar to those discussed in previous documents,
including the Environmental Analysis of SRM Production at Thiokol/Wasatch
(Battelle 1983) and the Final Environmental Statement for SRM DDT&E Program at
Thiokol/Wasatch (NASA/MSFC 1977).

DESIGN ALTERNATIVES

Several design alternatives are evaluated in this EIS in terms of their impacts on the
motor production process and on the environment. Propellant alternatives include
the PBAN formulation used in the RSRMs, various formulations of HTPB similar to
the Pershing rocket motor propellant, and others. Configuration alternatives include
2-, 3-, and 4- segment designs. Waste propellant disposal alternatives include open
pit burning, incineration, and ammonium perchlorate recovery. Open pit burning is
the method used in the past, and the most probable method for waste propellant
disposal for the immediate future.

ALTERNATIVE SITES

Three government-owned sites that could be used for production and/or testing of the
ASRM are described below.

John C. Stennis Space Center

John C. Stennis Space Center (SSC) is located in southern Mississippi, on the East
Pear] River, near the Gulf of Mexico in Hancock County. The SSC reservation
consists of 13,480 acres in fee ownership plus 125,327 acres of buffer zone controlled
by perpetual easement.

SSC has most recently been used as the site of Space Shuttle main-engine testing and,
in the past, for Saturn V rocket testing.

SSC is accessible by Interstate, U.S., and state highways. It is also served by the
Southern Railroad. Barge access to the Gulf of Mexico is provided through on-site
canals that connect with the East Pearl River.

An area of 2,100 acres has been identified as a potential site for production and/or

testing of the ASRM. The majority of the site (1,700 acres) is currently permitted for
use by the Mississippi Army Ammunition Plant.
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Yellow Creek Site

The Yellow Creek site is located in the extreme northeastern corner of Mississippi,
about 12 miles from the town of Iuka, in Tishomingo County. The 1,168 acre site is
situated along the shoreline of the Yellow Creek embayment of Pickwick Lake. The
Yellow Creek embayment adjoins the Tennessee-Tombigbee Waterway, which
connects the Tennessee River System with the Gulf Coast and Intracoastal
Waterway.

The Yellow Creek site is the location of TVA's partially built Yellow Creek Nuclear
Plant Units 1 and 2. The TVA project was officially cancelled in 1984. The site is
about two-thirds cleared of trees, and has a number of facilities including potable
water, electric power, rail access, a barge dock, about 700,000 square feet of
warehouses and other buildings, and foundations for a cooling tower and other
structures.

The site is being considered only for ASRM productiun, not static testing.
John F. Kennedy Space Center

The John F. Kennedy Space Center (KSC) is located on the east central Florida coast
at Cape Canaveral. Of the 139,890-acre KSC reservation, NASA has operational
control of 6,507 acres. KSC and Cape Canaveral Air Force Station on the KSC
southern border are currently rocket launch sites.

Space Shuttle solid rocket boosters are currently retrieved from the Atlantic Ocean
after a launch and disassembled at KSC. It is assumed that the existing disassembly
and refurbishing operations will be retained regardless of which site is selected for
production of the ASRM.

The KSC site has two potential areas that could be used for some or all of the ASRM
production and testing operations.

Area B:

Area B, near the center of KSC, contains about 2,600 acres and is sufficiently large to
be considered for both production and testing of ASRMs. Because of its proximity to
water, rail, and road transportation routes, Area B has excellent access from the
outside and from within KSC.

Area C:

Area C is smaller than Area B. Of its 1,600 acres, as much as 15 percent is only
marginally suitable for development due to wet conditions. Because of its limited
size, Area C is considered here only as a site for ASRM static testing. Area C lies
within the boundaries of Cape Canaveral Air Force Station.

EVALUATION METHODS
The determination of environmental consequences associated with constructing and

operating ASRM manufacturing and/or testing facilities was made using a four-step
process, which included the identification of a cause-effect network, the definition of
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criteria by which the significance of impacts could be judged, the quantitative or
qualitative evaluation of the size of each impact compared to the baseline condition,
and the evaluation of significance by comparing the size of the impact to the
significance criteria definitions.

The significance of each impact was determined systematically by assessing four
parameters of environmental impact: magnitude (how much), extent (sphere of
influence), duration, and likelihood of occurrence. Based on the assessment of the
four parameters, each impact at each site was given an overall rating. The use of the
terms very significant, moderately significant, and insignificant throughout the EIS
are based on the predetermined set of parameter definitions and criteria which
define those terms.

ENVIRONMENTAL CONSEQUENCES OF SITING THE ASRM
AT STENNIS SPACE CENTER

Air Resources

The primary air quality concerns related to manufacturing ASRMs are solvent
emissions and emissions during waste propellant open-burning. Solvent emissions
consist of several hydrocarbons, which are precursors to the formation of ozone, a
regulated pollutant. Since the area around SSC is considered attainment for ozone
standards, the solvent emissions will be subject to controls which demonstrate that
Best Available Control Technologies (BACT) are employed and that the ozone
standard will not be exceeded.

Open burning eraissions, which include the same constituents released during
ASRM tests, cannot be controlled. Modeling indicates that open-burning will comply
with ambient air quality standards and health guidelines, although short-term
concentrations are significant.

ASRM testing will result in significant emissions of particulate matter (primarily
aluminum oxide), carbon monoxide, and hydrogen chloride on about four occasions
per year during the development phase, and about twice per year in later years. No
feasible control technology is available for test emissions. Modeling indicates that
testing will comply with ambient air quality standards and health guidelines.

Ancillary emissions associated with the construction and operation of the ASRM
facility, such as fugitive dust emissions, construction vehicle and commuter traffic
exhaust emissions, and emissions from fuel-burning equipment, are expected to
have an insignificant impact on air quality based on modeling results.

Water Resources

Natural hydrological conditions at the site and mitigation measured agreed to by
NASA reduce the potential impacts on the groundwater system to insignificant
levels. Potential impacts on supply of groundwater are insignificant because 1) the
site has abundant supplies that will meet anticipated needs without significant
impact to local or regional supplies, and 2) NASA has agreed that critical recharge
areas will be avoided and all areas temporarily disturbed by construction will be
revegetated, thereby preventing excessive runoff and encouraging infiltration.
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Concerns about discharges of process or sanitary water, leaky landfills, open burning
on the ground, static testing, and accidental spills of hazardous substances are
considered insignificant because of mitigations by NASA.

Most surface water quality impacts would be mitigated through compliance with
regulatory criteria and guidelines and through properly designed supply and
treatment systems. The runoff zones, flow, and/or channels in Wolf Branch and
Lion Branch may be altered, which is considered a moderately significant impact.
Discharges to the Jourdan watershed may require regulation. Some minor,
temporary pH depression may be observed during static testing in the adjacent water
bodies. In case of an accident or spill of hazardous materials, some temporary,
reversible degradation of the associated receiving water body could occur. Water
supply does not appear to be a concern at this site, due to abundant groundwater
sources and potential adjacent surface water body supplies.

Land Resources

The impacts to the geological resources of locating the proposed facility at Stennis
Space Center are generally insignificant. Two moderately significant impacts are
the deposition of residues from the static testing rocket exhaust and the effects of
corrosive soils on subsurface facilities at the site. There is also the possibility of soil
erosion in the zone where the rocket blast may impinge, but this effect is not
significant due to the use of a deflection ramp.

Wetlands and Floodplains

There is no evidence of areas meeting the U.S. Arm~y Corps of Engineers’ criteria for
wetlands within the ASRM site.

The 100-year floodplain for Lion Branch may be within the ASRM site, but FEMA and
SSC floodplain maps are not in agreement. FEMA and SSC planners should resolve
the contradictions between the two maps. If the floodplain is confirmed, there are
sufficiently large areas outside the FEMA floodplain within which to place ASRM
buildings. In the unlikely event that the floodplain could not be avoided, buildings
and construction access will be designed to National Flood Insurance standards,
therefore, impacts on the floodplain would be insignificant.

Biotic Resources

Construction of the ASRM production and/or test facilities at SSC would probably
eliminate or disturb areas of bottomland hardwood and pitcher plant bogs. Both of
these plant communities are unusual and/or diminishing resources and provide
habitat for several plant species of concern in Mississippi. Consequently, these
impacts would be moderately significant. Because ASRM construction at SSC would
permanently eliminate about 25 percent of the habitat on the ASRM site, impacts on
wildlife would also be moderately significant.

Static testing at SSC would release a hot exhaust plume and generate high noise
levels. However, no significant impacts from static testing are expected on vegetation
or wildlife outside the 92-acre area in the immediate vicinity of the test stand and
deflection ramp.
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Impacts o aquatic resources at SSC are expected to be insignificant because the site
has relatively flat terrain, the few affected streams are only intermittent
drainageways with no unique species, and NASA will develop and implement a
sedimentation and erosion control plan that avoids or minimizes impacts from site
runoff or dredging. Static testing is not anticipated to impact aquatic resources
because the distance to major water bodies will allow significant dispersion of
exhaust cloud components (e.g., HCl and aluminum oxide) before contact with water.

The USFWS has no records of the occurrence of any federally-designated threatened
or endangered species within the ASRM site at SSC. However, the bald eagle, an
endangered species, and the gopher tortoise and ringed sawbacked turtle, both
threatened species, occur in the SSC buffer area. Recently, the ring sawbacked turtle
has been observed in the SSC fee area and may occur within the ASRM site.
Construction of the static test stand may impact the ring sawbacked turtle and noise
from static testing may impact the bald eagles reported to be nesting in the SSC buffer
area. Consequently, these impacts would be moderately significant. In order to meet
the requirements of the Endangered Species Act, Biological Assessments will be
necessary for the bald eagle and the ring sawbacked turtle.

If the ASRM is manufactured at SSC, ASRM segments may require barge
transportation to KSC for launch. Part of the transportation system will likely
include the inland portion of the Banana River at KSC, which is currently designated
as critical habitat for the Florida manatee, an endangered species. Transportation
impacts on the manatee are expected to be moderately significant, and a Biological
Assessment will be required.

Land Use

ASRM testing and production would be consistent with the master plan at SSC.

Some needed land currently under permit to the Army is being transferred back to
NASA.

Noise from static testing is predicted to have a moderately significant impact at the
Jourdan River, which has potential for designation into the Federal Wild and Scenic
Rivers Program, because the noise would be incompatible with the type of experience
intended for users of Wild and Scenic Rivers. An increase in barge transportation on
the Pearl River, also potentially eligible for designation as Wild and Scenic, would
also have a moderately significant impact.

ASRM static testing would potentially create audible disturbances to motorists on
Interstate 10 as well as residential, commercial, and recreational uses just outside
the buffer zone. Since the tests are for very short intervals and will occur at most only
four times a year, the impact is rated moderately significant.

Socioeconomics and Infrastructure

Immigrating employees and their families would moderately impact a portion of the
SSC study area, primarily Hancock and Pearl River counties. The remainder would
be insignificantly impacted. This population increase would in turn have moderately
significant negative impacts on current law enforcement staffing levels in Pearl
River County and add to overcrowding in the Hancock and Pearl River County schocl
systems. The physician-to-population ratios in Hancock and Pearl River counties,
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already below the national average, would decrease even further. 'The project-
induced impacts on public utilities will be insignificant throughout the study area.
School enrollments in Hancock and Pearl River counties will increase significantly
and may require the addition of teaching staff to maintain current teacher/student
ratios. The remaining counties will be insignificantly impacted.

Per capita income levels are expected to increase minimally as the average wage goes
up and the unemployment rate goes down. The current depressed housing market
should be able to absorb the increased housing demand associated with employees
moving to the area.

Transportation

Commuter traffic generated by the ASRM project would cause moderately significant
impacts to the existing local road network. Traffic service levels would be decreased
on the primary access routes servicing SSC, although in no cases would service
decline to level of service (LOS) D, the standard benchmark indicator of the need for
capacity improvements.

Transportation of raw materials by rail and/or barge to SSC would not have any
significant impact on the capacity of the existing transportation system. Similarly,
the shipment of finished ASRM segments from SSC would be feasible by either rail or
barge.

Transportation of ASRM materials, primarily finished ASRM segments, would have
a moderately significant impact related to potential accidents from shipment of
hazardous materials. The probability of a serious transportation accident is
extremely low, but the consequences of such an accident could include major
property damage and possible loss of human life. Barge transportation of ASRM
segments is considered to be safer than rail transportation, although a distinction in
level of impact was not made between the two modes.

Hi<tric, Archaeological, and Cultural Resources

Cultural resources surveys of the proposed ASRM production and testing areas have
not resulted in discovery of archaeological or historical sites. If buried
archaeological sites were discovered during construction, NASA would consult with
the Mississippi State Historic Preservation Gtiicer (SHPO) to determine the
significance. NASA and the SHPO would plan and execute mitigation measures if
the sites were determined significant.

Solid and Hazardous Waste and Toxic Substances and Pesticides

The 21-acre sanitary landfill on-site at SSC has an estimated remaining life-span of
18 years. Surface water runoff is diverted away from the facility to reduce infiltration
and leachate generation. Groundwater monitoring is currently in place to monitor
for contamination of the subsurface aquifers. Operational and environmental
impacts to the current solid waste disposal system are expected to be minimal.

Hazardous wastes generated on-site by existing production and pest management
and control programs are shipped off-site to RCRA permitted facilities. No impacts
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are anticipated. An increase in the volume of wastes handled is likely to result in an
increased potential for spills of hazardous substances. Emergency response plans
will be revised to accommodate the increase in management and handling activities.

The existing PCB decommissioning program and asbestos disruption/removal
program will continue under the current health and safety protocol and will not be
affected.

Radioactive Materials and Nonionizing Radiation

Testing of motor assemblies may require a particle accelerator for generating x-rays.
The accelerator will be properly shielded to protect workers and the public, and the
radiation source will have an insignificant impact on the environment.

Noise

Static testing will produce a moderately significant noise impact on the SSC fee and
buffer area. Static test firings will last for 130 seconds and will occur four or five
times per year in the initial years of the program and then two to four times a year
thereafter. Pressure waves produced from these tests would be capable of damaging
light-weight structures within the buffer zone (6 miles from the test stand). However,
the restrictive easement on all land within the buffer zone prohibits all inhabitable,
lightweight structures. Population centers, such as Picayune and Bay St. Louis will
experience noise levels less than 70 dB(A), and drivers along Interstate 10 could be
exposed to noise levels in the range of 80 to 85 dB(A) for a distance of about 3 miles.
Warning signs could be placed along the highway to inform motorists of the source of
this noise. Construction and facility operation noise will be close to background levels
at the interior boundary of the SSC buffer zone, and therefore will be
indistinguishable to the general public.

Public Health and Safety

Moderately significant public and industrial health and safety impacts from
production and testing of the ASRM at SSC include possible exposure of workers to
hazardous chemicals, accidental exposure of workers as a result of spills or leaks,
potential explosive and/or fire hazards associated with ASRM production, static
testing, transport, and waste propellant disposal, and air quality impacts associated
with waste propellant disposal.

Most of these hazards would exist to some degree at any of the three proposed ASRM

production sites. However, due to the large separation of from the public, health and
safety issues may be of less concern at this site relative to the others.

ENVIRONMENTAL CONSEQUENCES OF SITING THE ASRM

AT YELLOW CREEK

Air Resources

This site is proposed only for ASRM manufacturing, therefore, as at SSC, the

primary air quality concerns are solvent emissions and emissions during waste
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propellant open burning. The solvent emission controls implemented at Yellow
Creek will be the same as those described for SSC.

As at SSC, open burning emissions cannot be controlled. Although short-term
concentrations of particulates are significant, open burning will comply with
ambient standards and health guidelines.

Although Yellow Creek lies in an area considered to be attainment for all applicable
air quality standards, the regional climatology indicates that this site has the highest
potential for limited atmospheric dispersion conditions of the three government-
owned sites under consideration. However, since the site is far removed from urban
sources of air pollution, ancillary emissions associated with the construction and
operation of the ASRM facility are expected to have insignificant impacts based on
modelling results.

Water Resources

The low to very low hydraulic conductivities of aquifers beneath the site eliminate
groundwater as a source of water supply for the site. NASA has agreed to protect the
limited supplies in the unconfined aquifer by avoiding critical recharge areas during
construction, and revegetating any areas disturbed during construction. Concerns
about potential groundwater pollution are considered insignificant because of
mitigations by NASA.

Surface water quality impacts will be mitigated through compliance with regulatory
criteria and guidelines through properly engineered supply and treatment systems.
The two disassembled wastewater treatment systems (sanitary) will be reinstalled.
In case of an accident or spill of hazardous substances, some temporary, reversible
degradation of the receiving water body could occur. Water supply does not appear as
a concern at this site due to the adequacy of existing systems, including on-site
industrial supply from Yellow Creek/Pickwick Lake.

Land Resources

The impacts to geological resources of locating the proposed facility at the Yellow
Creek site are generally insignificant. Special consideration was given to the
possibility of erosion because of susceptible soils and steep slopes originally at the site.
However, the impact of soil erosion is considered insignificant because of the various
mitigation measures that have been and will be implemented to avoid it, particularly
if, as proposed, new construction takes place primarily in areas already terraced
during previous construction.

The subsurface conditions at the site are relatively competent and will not require
any special design to avoid building settlement (although seismic design
requirements are slightly higher here than at other sites). In addition, the soils are
not as corrosive as at either of the alternative sites. There is some potential for
landsliding; however, with the competent materials on-site, this is not a significant
hazard.

iii-9




Wetlands and Floodplains

Impacts to wetlands at the Yellow Creek site are insignificant. TVA dams on the
Tennessee River, reduce the risk of potential floodplain impacts at the Yellow Creek
site. All facilities would be located above the 500-year floodplain.

Biotic Resources

ASRM construction impacts to biological resources at Yellow Creek are expected to be
insignificant. Over two thirds of the Yellow Creek site has been disturbed by past
TVA construction activities, and most of the ASRM development will take place in
this area. Most of the vegetation in this area consists of forbs and grasses planted for
erosion control and provides habitat for relatively few species.

Impacts to a aquatic resources at Yellow Creek are expected to be insignificant
because major site excavations have already occurred at the site. Additional impacts
will be avoided by development and implementation of a sedimentation and erosion
control, as at SSC.

No threatened or endangered species have been documented on the Yellow Creek
site. ASRM construction and operation should not impact bald eagles wintering in
the nearby Cooper Creek Natural Area.

ASRM manufacturing at Yellow Creek may require barge transport of ASRM
segments from Yellow Creek to KSC. Potential impacts to the Florida

manatee at KSC are considered moderately significant, and a Biological Assessment
will be required.

Land Use

ASRM production and manufacturing at Yellow Creek would not be consistent with
TVA's Pickwick Reservoir Plan. No local land use plan exists. Existing recreation
uses of Goat Island will be prohibited, a moderately significant impact. The noise
level at nearby residences will be increased sufficiently to be considered a moderately
significant impact. Development of nearby lands will probably be accelerated unless
controlled by some form of buffer zone.

Socioeconomics and Infrastructure

Impacts on the population base in the Yellow Creek study area are expected to be
insignificant everywhere but in Tishomingo County. This predominantly rural
county would be moderately impacted. Unemployment level reductions will be very
significant, especially in Tishomingo County. The added population would increase
the demands on currently understaffed law enforcement agencies, marginally
affecting several counties throughout the study area and having a moderately
significant impact in Tishomingo County. Furthermore, an increase in school
enrollment would have a moderately significant impact on the already overcrowded
Tishomingo County schools and marginally impact the rest of the study area,
resulting in additional overcrowding. Due to the current physician and nursing
shortages, project-induced population increases would have a significantly adverse
effect on Tishomingo County, and would make the existing situation marginally
worse in Hardin and Alcorn counties. Colbert and Lauderdale counties will be
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relatively unaffected. Project-induced impacts on most public utilities in the study
area would be insignificant. New landfill facilities will be needed in Tishcmingo
County with or without the project, but the project-induced population increase will
only insignificantly add to the existing waste stream.

Per capita income rates should rise with the decrease in unemployment and the
increase in the average wage. Additional tax revenues generated because of the
project may not be enough to offset the need for additional law enforcement, fire
protection, and school system facilities. Current housing availability should be able
to meet any project-induced demand. Although the current housing market is
depressed, price speculation is already apparent and will probably moderately affect
study area housing prices over the life of the project.

Transportation

Commuter traffic generated by the ASRM project would cause moderately significant
impacts to the existing local road network. Traffic service levels would be decreased
on Mississippi 25 and Red Sulphur Springs Road, which would be used by all vehicles
to reach the Yellow Creek site. Service on two segments of Mississippi 25 would be
decreased to level of service (LLOS) D, indicating a need for system improvements.
Pending more detailed evaluation, measures to increase capacity and/or decrease the
number of ASRM commuter vehicles may be warranted.

As at SSC, transportation of raw materials to Yellow Creek would not have any
significant impacts on the capacity of the existing transportation system. The
shipment of finished ASRM segments from Yellow Creek to either SSC or KSC would
be feasible by either rail or barge.

As described for SSC, transportation of ASRM raw materials, primarily finished
ASRM segments, would have moderately significant impacts related to potential
accidents from shipment of hazardous materials.

Historical, Archaeological, and Cultural Resources

Cultural resources surveys for the Yellow Creek Power Plant resulted in discovery of
227 archaeological sites within the proposed ASRM production facility boundaries.
Because of quantity and uniqueness of these sites, Tennessee Valley Authority (TVA)
nominated the sites, as a district, to the National Register of Historic Places in order
to document their eligibility for nomination. TVA completed a program of
archaeological data recovery to mitigate the power plant's potential adverse effects on
this district. After completing this mitigation program, the TVA determined that the
project’s effects on the district would not be adverse. The Advisory Council on
Historic Preservation nd the Mississippi State Historic Preservation Officer (SHPO)
concurred with this determination. Because of the TVA mitigation effort, the
proposed ASRM production facility would also not adversely affect the sites. If buried
archaeological sites were discovered during the construction process, NASA would
consult with the SHPO to determine their significance, and they would plan and
execute mitigation measures if the sites were determined significant.
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Solid and Hazardous Wastes and Toxic Substances and Pesticides

The sanitary laudfill in Tishomingo County, Mississippi has an estimated life of 2
years. Either a new county landfill or a landfill developed by NASA will be utilized for
non-hazardous wastes. Based on the small volume of waste, the impact will be
insignificant.

Hazardous wastes generated from the ASRM production facility will be shipped-
offsite to RCRA permitted facilities. No impacts are anticipated. A spill prevention
control and counter-measure plan, and the requisite emergency response plans and
reporting requirements must be initiated to comply with CERCLA/SARA.

Radioactive Materials and Nonionizing Radiation

As described for SSC, any radiation source will have an insignificant impact on the
environment.

Noise

No static testing will occur at the Yellow Creek site. Activities associated with
construction, operations, and vehicular traffic will produce noise levels that decrease
to background levels within 0.6 mile away from the source. Impacts will be
moderately significant for residents closer than 0.6 mile from the construction area.

Public Health and Safety

Moderately significant public and industrial health and safety impacts from
production of the ASRM at Yellow Creek are for the most part the same as those at
SSC. These impacts include possible exposure of workers to hazardous chemicals,
accidental exposure of workers to spills or leaks, potential explosive and/or fire
hazards, and air quality impacts associated with waste propellant burning.
Additionally, because there are residences and a church close to the site, an
explosion on-site could shatter windows and expose building inhabitants to flying
glass off-site.

ENVIRONMENTAL CONSEQUENCES OF SITING THE ASRM
AT KENNEDY SPACE CENTER

Air Resources

Two sites at KSC have been identified for either ASRM manufacturing or testing. As
at SSC and Yellow Creek, the primary air quality concerns related to manufacturing
are solvent emissions and emission during waste propellant open-burning. The
solvent emission controls implemented at KSC will be the same as those at SSC and
Yellow Creek.

Open burning emission impacts are the same as SSC and Yellow Creek and will
comply with ambient air quality standards.

ASRM testing impacts are the same for KSC as they are for SSC, however, impacts at
KSC must be evaluated in conjunction with existing launch impacts. The additional
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emissions associated with testing will add to the existing emissions due to launches
of all types at KSC and CCAFS. Modeling indicates tests will comply with ambient
air quality standards.

As at SSC and Yellow Creek, ancillary emissions are expected to have insignificant
impact based on modeling results.

Water Resources

Most potential impacts to water quality and water supply are similar to those
described for SSC, and are insigmificant. Some small surface ponds (wetlands) may
be altered or relocated dve to project construction, which is considered only a
moderately significant, rather than very significant, impact because mitigative
measures are incorporated to minimize affected areas.

The primary concern related to groundwater at KSC is contamination of the surficial
aquifer from saltwater intrusion, which may affect surface water bodies and may
occur if critical recharge areas are covered by facilities or the surficial aquifer is
overpumped. NASA has agreed to avoid critical recharge areas when constructing
the facilities, and to supplement natural recharge, thus, infiltration problems are
considered insignificant. The surficial aquifer may provide low-yield, nonpotable
process water from shallow wells in some areas, but because pumping even small
quantities of water may cause a major salinity increase, the impact is considered
moderately significant. Any pumping from the surficial aquifer should be carefully
monitored to prevent overpumping. Should saltwater intrusion occur due to
overpumping, switching to another water source should eventually reduce the
saltwater intrusion.

Land Resources

The impacts to the geological resources of locating the proposed facility at KSC are
generally insignificant. The one moderately significant impact, after reasonable
provisions of mitigation, is the deposition of residues from the static testing rocket
exhaust. Coastal dune erosion from testing would be reduced to an insignificant
impact using erosion control measures during construction of the deflection ramp.

Wetlands and Floodplains

Construction of ASRM facilities in Area B would directly impact an estimated 125
acres of wetlands. Mitigation for these wetlands would include creation of new
wetlands or enhancement of existing wetlands. Mitigation will be determined
through consultation with federal and state resource management agencies. Even
with mitigation, filling these estimated 125 acres would produce a cumulative,
moderately significant impact to a regionally decreasing resource. There are no
construction impacts to wetlands in Area C since all facilities will be located in
previously developed upland areas. Emissions from testing at Area B will result in
insignificant impacts to wetland habitats due to low concentrations from the
dispersion of the plume over a large area. Surface water discharge impacts are also
insignificant because all runoff of waste effluents will be treated.
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At Area C, all proposed construction is located above the 100 year floodplain.
However, it is unlikely that construction and access roads can be located to
completely avoid the 100 year floodplain at Area B. For facilities that cannot be
located outside of the floodplain, all buildings would be designed to National Flood
Insurance Program Standards or would be protected by dikes. Buildings or access
roads would not impair the floodway, thereby resulting in insignificant impacts.

Biotic Resources

Construction in Area B at KSC would eliminate about 125 acres of wetlands. In

Area C at least 32 acres of coastal dune vegetation and beach would be eliminated by
test stand and deflection ramp construction. Both of these communities represent
important and diminishing resources. Consequently, ASRM construction impacts
in both Areas B and C would be moderately significant. Because ASRM construction
would eliminate about 30 percent of the habitat in Area B and/or about 10 percent in
Area C, impacts on wildlife would be moderately significant.

Static testing at KSC would release a hot exhaust plume and generate noise levels of
90 to 110 dB over most of Merritt Island. However, no significant impacts from static
testing are expected on vegetation or wildlife outside the cleared area in the vicinity of
the test stand and deflection ramp in either Area B or C.

Dredging and filling of wetlands during construction would result in the loss or
alteration of aquatic habitat at KSC in Area B. This would be a moderately
significant impact.

Static testing is not anticipated to impact aquatic resources because the exhaust
plume will be directed over the ocean, which has a high buffering capacity and
mixing zone, and significant dispersion of exhaust cloud components (e.g., HCl and
aluminum oxide) will occur before contact with the water.

Moderately significant impacts would be expected on three threatened or endangered
species from ASRM construction in Area B. Biological Assessments would be
required for the woodstork, Florida scrub jay, and eastern indigo snake. Area C
provides nesting habitat for both the Atlantic green turtle, an endangered species,
and loggerhead turtle, a threatened species. Construction of the test stand would
significantly impact sea turtles; impacts to the Florida scrub jay and eastern indigo
snake would be moderately significant. Biological Assessments would be required
for these species.

Noise from static testing in the immediate vicinity of the static test stand and
deflection ramp may damage the hearing of any wildlife present. However, it is
expected that few if any threatened or endangered species would be present in the
area. No impacts from impulse on steady state noise have been demonstrated on
wildlife reproductive success or productivity. However, the effects of noise levels over
100 dB for over two minutes are unknown. Consequently, static testing impacts on
threatened and endangered species are expected to be moderately significant, and
Biological Assessments would be required.
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If the ASRM is manufactured at SSC or Yellow Creek, rather than at KSC, ASRM
segments may be transported to KSC by barge. Potential impacts to the Florida
manatee are considered moderately significant.

Land Use

ASRM testing and production would be consistent with the KSC master plan at Aree
B. The use of Area C, however, would be in conflict with Air Force planned land
uses. This is a moderately significant impact. Extensive cooperation between NASA
and the Air Force would be required to ensure operational needs, such as lines of
sight, are not impacted. The proposed project appears to be consistent with the
Florida Coastal Zone Program.

Socioeconomics and Infrastructure

Due to the size and density of the population base in the KSC study area, impacts on
population, employment, and income will be insignificant, as will impacts on law
enforcement and fire protection services. School enrollment should increase
moderately but will stay below the teacher to student ratio standard. Physician-to-
population ratio changes would be insignificant, but any population increase would
add to the existing shortage of doctors in the area. Hospitals and registered nurse
staffing levels will be insignificantly affected.

Public utilities in Brevard County will be able to handle any project-induced increase
in demand with the exception of Titusville, where the water and sewer systems are
currently at capacity and will have to be expanded with or without the project.

The building industry in Brevard County will be able to provide the necessary
housing for the incoming workers. Revenues generated from property sales and
other taxes will be a net benefit to local governments but will probably not be enough
to offset the demand for additional services and facilities that may be needed.

Transportation

Commuter traffic generated by the ASRM project would probably not cause
significant impacts to the existing local road network. This is due to the planned
expansion of North Courtenay Parkway, between Gate 2 and Florida 528, from two
lanes to four, which would alleviate an existing congestion problem and pr