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To:  Governmental Agencies, Public Officials, Public Groups and
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Attached for thirty (30) days of public and governmental agency notification, in
compliance with the National Environmental Policy Act and the regulations of the
President's Council on Environmental Quality, is the Finding of No Significant Impact
and the Environmental Assessment for the Titan IV/Solid Rocket Motor Upgrade
Program and operations at Vandenberg Air Force Base, California and Cape
Canaveral Air Force Station, Florida.

The Finding of No Significant Impact and the Environmental Assessment address the
environmental consequences associated with the construction and modifications to
existing launch complexes and certain support facilities at Vandenberg AFB, California
and Cape Canaveral AFS, Florida and construction of a second Solid Motor Assembly
Building(SMAB) and a Payload Fairing Cleaning Facility (PFCF) at Cape Canaveral
AFS, Florida to support a maximum launch rate of 37 Titan launch vehicles from 1991
through 1995 and will also provide for the launching of a larger launch vehicle known
as the Titan IV - Type 2 or Solid Rocket Motor Upgrade (SRMU) from Vandenberg
AFB, California and Cape Canaveral AFS, Florida.

The thirty (30) day public and agency notification period begins on February 26, 1990,
and continues until March 28, 1990. Copies of the Finding of No Significant impact
and the Environmental Assessment may be obtained by writing to:

Department of the Air Force

Headquarters Space Systems Division/DEV
Attn: Mr. Dan Pilson

P. O. Box 92960

Los Angeles, CA 90009-2960

or by calling: Mr. Dan Pilson at (213) 643-1409.

Sincerely,

Hanstd ¥ KZW,,\;M

Donald R. Simmons, Lt Colonel, USAF
Acting Director, Acquisition Civil Engineering



FINDING OF NO SIGNIFICANT IMPACT

TITAN IV/SRMU PROGRAM

CAPE CANAVERAL AIR FORCE STATION, FLORIDA
: AND
VANDENBERG AIR FORCE BASE, CALIFORNIA

1. PROPOSED ACTION

In support of the U.S. Department of Defense (DOD) space program, the U.S. Air
Force (USAF) proposes to expand its existing Titan-IV launch program at Cape Canaveral Air
Force Station (CCAFS), Florida, and Vandenberg Air Force Base (VAFB), California. The
proposed action is to increase the launch rate to a maximum of 37 Titan IV vehicles from 1991
through 1995 and to increase payload capacity for Shuttle-class payloads with a larger solid
rocket motor known as the Titan IV-Type 2 or the Solid Rocket Motor Upgrade (SRMU). To
support the expanded Titan IV program, the USAF proposes to modify existing launch
complexes (LCs) and certain support facilities at CCAFS and VAFB and to construct a second
Solid Motor Assembly Building (SMAB) and a Payload Fairing Cleaning Facility (PFCF) at
CCAFS.

The Titan IV program has evolved rapidly since 1985 when the USAF began the
Complementary Expendable Launch Vehicle (CELV) program to-provide launch capability to
supplement the Space Shuttle. The CELV program developed the Titan 34D7 launch vehicle,
an expanded version of the Titan 34D. The USAF initially planned to launch 10 CELVs from
CCAFS. An Environmental Assessment (EA) for this program, which evaluated the impacts of
modifications to LC-41 and 10 launches of the CELYV, also supported a Finding of No
Significant Impact (FONSI).

In mid-1986, the USAF expanded the CELV program to 24 launches (total) from
CCAFS and VAFB. At that time, the Titan 34D7 was renamed Titan IV. A supplemental EA
addressed the increased number of launches and modifications to facilities at CCAFS, and a
separate EA was prepared for the Titan IV launches from VAFB. FONSIs were also supported
by these EAs.



F-2

The expanded Titan IV program will provide increased launch frequencies and greater
lift capacity to ensure adequate launch capability for DOD payloads. For some launches, the
SRMU will be used to provide increaﬁed thrust for .the Titan IV vehicle so that it can launch
Shuttle-class DOD payloads. The SRMU will increase payload capacity 25 to 35% above that
of the Titan IV-Type 1 vehicle. To achieve the increased launch rates proposed for the Titan
IV program and to process the; larger SRMU, new facilities and modifications to existing
facilities are needed at CCAFS and VAFB.

Alternative actions considered for the Titan IV program include no action, éltemative
sites, and alternative launch vehicles. Alternatives were eliminated from detailed consideration
in this environmental assessment (EA) because they were incapable of meeting the mission

requirements of the Titan IV program.

1.1. Project Location

Cape Canaveral Air Force Station

CCAFS is located along the eastern coast of Florida near the city of Cocoa Beach in
Brevard County. The base is about 15 mi north of Patrick AFB and adjacent to the National
Aeronautics and Space Administration’s (NASA’s) Kennedy Space Center (KSC). CCAFS
occupies about 15,800 acres (25 mi®) of a barrier island that is bounded on the east by the
Atlantic Ocean and on the west by the Banana River. '

The facilities at CCAFS that would be affected by the proposed action are located in
the northwest portion of the base. These include LCs 40 and 41 and the Titan Integrate-
Transfer-Launch (ITL) Area immediately south of the LCs. A new facility, the SMAB, is
proposed to be constructed at a site near the ITL Area on narrow man-made causeway in the
Banana River.

The ITL Area is located on a man-made island in the Banana River; the LCs are
located on previously disturbed land and are industrial in character. LCs 40 and 41 were
constructed in 1963-64. LC-41 was used by the USAF from 1964 to 1977 for Titan launches; it
was reactivated in 1986 and renovated to support Titan IV launches. LC-40 has been used for
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Titan launches from 1964 to the present. The site for the proposed new SMAB is currently
vacant except for a railroad spur on which rail cars containing rocket fuel and oxidizer are
stored.

VYanden Air Force Base

VAFB, occupying 98,400 acres (154 mi’) along the south central coast of California, is
located 140 mi northwest of Los Angeles and about 5 mi west of Lompoc in Santa Barbara
County. VAFB is bounded by the Pacific Ocean to the west and south. VAFB is bisected by
Ocean Avenue, which runs from Lompoc to a public beach at Surf.

The facilities at VAFB that would be affected by the proposed action are located on
South AFB and include Space Launch Complex (SLC) 4E, from which Titan IV vehicles would
be launched, and the Solid Rocket Subassembly Facility (SRSF) (Bldg. 398), located at SLC-6.

12 Project Description

The proposed action consists of (1) an increase in the Titan IV launch rate from
CCAFS and VAFB from 24 to 37'through 1995, (2) the development and use of an enhanced
Titan IV vehicle having larger solid rocket motors (SRMUs) capable of carrying Shuttle-class
payloads, and (3) the expansion and renovation of Titan launch and support facilities at CCAFS
and VAFB to process and handle the increased launch rates and larger Titan IV-Type 2
(SRMU) vehicles.

Existing facilities at CCAFS are not capable of processing solid rocket motors or the
proposed SRMUs at a rate that could support the higher launch frequencies. Launch
frequencies are also limited at present, because only one launch pad (LC-41) is available and
because solid rocket motor assembly and inspection must be completed on the pad. The
proposed action will provide a second SMAB that could accommodate a three-segment SRMU
or a seven-segment solid rocket motor, thereby eliminating on-pad assembly and increasing the
pre-launch processing rate. Because the existing Payload Fairing Cleaning Facility is incapable
of handling the proposed launch frequencies, an additional PFCF will be built. An additional
launch site (LC-40) will be renovated to support the launch of Titan IV-Type 1 and Type 2



F4

(SRMU). LCH40 will require a new Mobile Service Tower, a new Umbilical Tower, and an
overpressure suppression system (OSS). LC-41 will undergo structural modifications to
accommodate the SRMU and will also have an OSS installed. Other minor renovations of
structural, mechanical, and electrical systems will be made at the existing SMAB, the Vertical
Integration Building, the Motor Inert Storage building and the Receipt, Inspection, and Storage
building at CCAFS. '

. The existing facilities at VAFB are adequate to support the proposed launch rates;
however, modifications are needed at Bldg. 398 for processing and storage of the larger SRMU
segments and at SLC4E to accommodate the Titan IV-Type 2 (SRMU) vehicle.

2. SUMMARY OF ENVIRONMENTAL IMPACTS

2.1 Cape Canaveral Air Force Station

Air Quality

Construction, pre- and post-launch processing, and launch activities during the Titan IV
program will not significantly impact air quality.

Modelling results indicate that particulate matter (PM-10) emissions from earthwork and
excavation would be about 5% and 1% of the 24-hr and annual National Ambient Air Quality
Standard (NAAQS) for PM-10. Background levels in the CCAFS area are well below the
NAAQS, therefore, the incremental increase from construction activities of the Titan IV
program would not result in standards violations. In addition, PM-10 increases would be
temporary, lasting only for the construction period.

During construction and pre- and post-launch processing, vehicles and equipment will
emit nitrogen oxides (NO,), sulfur dioxide (SO,), hydrocarbons, carbon monoxide (CO), and
PM-10. Emissions will be sporadic and concentrated near the source, and ambient air quality
outside the immediate vicinity of operation will not be adversely affected.

Ground support activities and launch vehicle fueling will also result in emissions of trace
quantities of volatile organic compounds (VOCs), hydrazines, nitrogen tetroxide, NO,, and CO.
Emissions of hydrazine and nitrogen tetroxide will be minimized by pollution control devices and
will conform to all required regulatory permits.
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Combustion of solid rocket motors at launch will produce a ground level exhaust cloud
containing aluminum oxide particulates, hydrogen chloride vapor or droplets, and carbon
monoxide gas. The CO will rapidly oxidize to carbon dioxide (CO,) in the atmosphere,
therefore, it will not adversely affect ambient air quality. Modelling results indicate that the
maximum 1-hr hydrogen chloride concentration at the nearest off-base location would be 0.22
parts per million (ppm), well below the National Research Council-recommended short-term
public emergency guidance level (SPEGL) of 1 ppm. Similarly, the maximum 24-hr aluminum
oxide particulate concentration off-base was predicted to be about 25 micrograms/m’, well below
the NAAQS of 150 micrograms/m®. Adverse air quality impacts would not be expected, because
even when this increment is added to the highest historical background PM-10 concentration,
the NAAQS will not be violated. In addition, the probability of maximum background
concentration occurring coincidentally with launch is very low.

The incremental effects of Titan IV launches on stratospheric ozone and hence, ground-
level ultraviolet-B radiation, will be much less than effects attributable to other natural and

man-made causes.
WaterLReso_m'ces

Adverse impacts to surface waters and groundwater will not result from the Titan IV
program. During construction, control measures, such as straw barriers and berms, will be
implemented to minimize erosion and sedimentation. New wastewater streams will discharge to
the Banana River from the stormwater runoff retention pond and the sewage plant at the
proposed SMAB. Discharges will be in accordance with the effluent limitations defined by state
permits, and will not adversely affect the water quality of the Banana River.

During launch, about 400,000 gallons of deluge water will be required. About 320,000 .
gallons will be collected in a sump, then drained to percolation ponds at LCs 40 and 41 in
accordance with a state industrial wastewater discharge permit for the facilities. The remaining
80,000 gallons will be dispersed by the force of the vehicle exhaust into the atmosphere and to
grade near the launch pad.

Percolation through the soil to groundwater will prevent the release of deluge water to

nearby surface waters, therefore, no adverse surface water impacts will result. Percolation will
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likely cause slight groundwater mounding beneath the LCs. Based on local groundwater
velocity, it would take a minimum of eleven years for the mound to reach the wetlands that are
one-quarter mile west of the complexes. Groundwater quality will not be adversely affected by
percolation because dilution by natural groundwater would be expected. An existing
groundwater monitoring program at the LCs will continue during the Titan IV program, and will
enable quick detection of contamination and appropriate mitigative action, if needed.

The deluge water dispersed by the exhaust will contain hydrogen chloride vapor or
droplets and aluminum oxide particulates. Depending on prevailing winds, deposition from the
cloud would be on land, in the Banana River, or in the Atlantic Ocean. No adverse impacts
will result because both water bodies have sufficient buffering capacity to neutralize the acidic
character of the hydrogen chloride. The aluminum oxide is insoluble and will not affect water
quality. )

Ecology

No significant impacts to the biota of CCAFS and surrounding areas will result from the
expanded Titan IV program. Habitat will not be lost or permanently disturbed, and populations .
of resident species will not be significantly changed. Hydrogen chloride and aluminum oxide in
the ground cloud formed from SRM exhaust would have minor impacts on populations of
wildlife and vegetation outside the perimeter fence of each pad. Noise from Titan IV launches
exceeding 95 dBA could result in a temporary hearing loss in sensitive wildlife near the launch
pads. Wildlife that are heavily dependent on auditory (as opposed to visual) information may
be more susceptible to predation if they experience short-term hearing loss. However, because
no more than six Titan IV launches would occur per year, launch noise will not significantly
contribute to wildlife hearing loss. Because the sonic boom from the Titan IV launches will
occur over open ocean waters, it will not significantly impact terrestrial wildlife. Sea birds and
mammals may exhibit startle responses.

Aquatic biota in a 0.3-ha (0.8-acre) wetland will be displaced by construction of the new
SMAB. There will be no dredging or alteration of aquatic habitat in the Banana River. With
the implementation of erosion and sedimentation control, no significant adverse impacts to the
aquatic ecosystem will occur as a result of construction.
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Depending on prevailing winds, acid deposition from the ground cloud may occur in the
wetlands and Banana River to the west of both LCs or the Atlantic Ocean to the east. Fish
and insects in the areas of heaviest HCl deposition could be adversely affected by a decreased
pH. For the most part, the buffering capacity of the Banana River will be sufficient to prevent
significant impacts to aquatic biota.

Deluge water would discharge to grassy percolation areas at the LCs, and gaw valves
would prevent water movement off-site. Therefore, deluge water discharge will not adversely

affect aquatic ecosystems.

Threatened and Endangered Species

The impacts of security and operations lighting at the LCs and ITL Area on endangered
sea turtles is a major concern associated with all CCAFS launch programs. Lights that emit in
the ultraviolet, violet-blue, and blue-green wavelengths disorient sea turtle hatchlings in nests on
the beach. When hatchlings are disoriented, they move inland rather than seaward and
subsequently suffer increased mortality. Light management plans designed to reduce beach
lighting are being developed for all existing facilities at CCAFS. With the approval of the U.S.
Fish and Wildlife Service (FWS) and the implementation of these plans, significant impacts to
endangered sea turtle populations will not result.

Consultation between the USAF and the FWS regarding the effects of the launch
vehicle’s ground cloud and launch noise on two federally listed threatened species, the Florida
scrub jay and the southeastern beach mouse, resulted in a Biological Opinion issued by the
FWS that stated that "the operational phase of the Titan IV program is not likely to jeopardize
the continued existence of the scrub jay or southeastern beach mice." The FWS issued an
incidental take exemption to the USAF for losses of either species in the vicinity of the launch

complexes.

Floodplains and Wetlands

The low-lying areas at the new SMAB site will be elevated with fill (loamy sand with
shell) to 9 ft above mean sea level (MSL). This elevation is above both the base (100-year)
and critical action (500-year) floodplains. Because of the small area affected by the proposed
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construction relative to the floodplain of this lagoon system, the action would have no effect on
flood potential in the drainage basin. A Sect. 404 dredge-and-fill permit has been obtained
from the U.S. Army Corps of Engineers.

Construction of the SMAB will require the removal of about 0.8 acre of wetland
vegetation (primarily woody shrubs) along the southern causeway portion of the site. The total
area of vegetation, both wetland and non-wetland, on the SMAB site is about 14 acres. All
vegetation on the site is secondary growth with no unique plant communities and no habitat for
protected species; therefore, significant adverse impacts will not occur. To compensate for-
wetlands disturbance, a new 1.6-acre wetland will be created on the western boundary of the
site.

Man-made Environment

New construction and proposed modifications for the Titan IV program are compatible
with the existing industrial nature of iand use at CCAFS.

The projected population increase during construction would be about 650, which
represents 0.1% of Brevard County’s projected 1990 population. About 160 additional persons
would be expected to migrate into the area for the Titan IV launch operations period. Many
of these employees would locate in Cape Canaveral and Cocoa Beach. The estimated increase
represents about 0.6% of the combined projected 1990 populations of these communities. The
population increase expected from construction and operation will have a negligible impact on
the local infrastructure, services, and economy.

An estimated 600 vehicles might be added by the Titan IV program to the existing
traffic volume entering CCAFS access points. Given the existing levels of service, there is little
probability of a major reduction of speed or flow rate. ‘

The Florida State Historic Preservation Officer (SHPO) has provided official comment
on the proposed project and has indicated that no significant archaeological or historical sites
are recorded or considered likely to be present within the project areas, and that no adverse
impacts to cultural, archaeological, or historic resources will occur as a result of the proposed

action.
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Hazardous Waste

The small increases in hazardous wastes generated at CCAFS as a result of the Titan IV
program will be mitigated by management practices, as stipulated by applicable federal and state
regulations. The Titan IV program is being evaluated under the USAF hazardous waste
minimization program; measures will be implemented to reduce the prodﬁction of hazardous
wastes, where feasible, and recycling will be encouraged. Therefore, hazardous waste from the
Titan IV program will not have a significant impact on the environment.

Safety

The Titan IV program will not result in an unreasonable or increased risk to the public.
Potential impacts to public safety will be prevented by the safety and disaster preparedness
plans for the program and for CCAFS.

Cumulative Impacts

- The Titan IV program is one of many under development in the Brevard County region.
Others include military-related projects and urban/industrial development.
The proposed Titan IV program is a successor to the Titan 34D program, which is being
phased out. The environment is not expected to be impacted to a greater intensity than by
previous Titan launch programs.

22 Vandenberg Air Force Base
Air Quali

Construction activities at VAFB will involve minimal earthmoving operations; therefore,
fugitive dust emissions will be small, and significant air quality impacts are not expected.
Vehicle and equipment emissions at VAFB will be the same as those described for CCAFS, and

will not result in significant adverse impacts.
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Modelling results indicate that combustion products from launch would result in a
maximum 1-hr HC] concentration at the nearest off-base location equal to the SPEGL of
1 ppm.. As is the case with all potentially hazardous launch-related activities, VAFB
meteorological forecasting staff will conduct dispersion modeling before launch to ensure that
adverse concentrations do not occur over populated areas on-base or off-base.

The maximum 24-hr aluminum oxide particulate concentration off-base was predicted to
be ~105 micrograms/m’, which is below the 24-hr NAAQS of 150 micrograms/m® but greater
than the California Ambient Air Quality Standard of 50 micrograms/m’. However, the predicted
PM-10 concentration is quite conservative, because maximum background and launch impacts
are assumed to coincide in time. Because of the unlikelihood of such an occurrence, significant
PM-10 impacts will not be expected.

Water Resources

Construction at VAFB will not require the disturbance of land, therefore, erosion and
sedimentation impacts to surface waters will not occur. _

Water quality in Spring Canyon Creek (an intermittent stream) reflects the cumulative
impacts of deposition from ground clouds and deluge discharge from previous Titan launches at
SLC-4E and SLC-4W. Deposition reduces the pH and alkalinity upstream of the site, and
aluminum oxide accumulates in streambed sediments. With future launches, water quality will
continue to be degraded by the ground cloud. Uncontrolled deluge water discharge will not
occur, however, during future Titan IV launches; wastewater will be collected and treated on-
site. Because only two launches per year are planned, impacts from the ground cloud
deposition will not be significant.

A surface water monitoring plan will be implemented as part of the Titan IV program.
If significant water quality changes are evident, the California Regional Water Quality Control
Board will advise the USAF of appropriate mitigation measures.

Surface water supplies in the region will not be utilized by the Titan IV program;
therefore, adverse impacts will not occur. The groundwater supply at South VAFB will not be
significantly impacted by Titan IV launches at SLC4E. Based on launch requirements and a
launch rate of two per year, annual groundwater withdrawn for deluge and washdown water will
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be about 0.3% of annual groundwater supplies currently consumed at South VAFB. Because
about 80% of deluge and washdown water will be collected and treated, adverse impacts to

groundwater quality will not occur during normal operation.

Ecology

Construction activities associated with the proposed action will have negligible impacts
on terrestrial vegetation.

Launches will temporarily increase noise and will produce acid deposition on vegetation
and fauna. Because only two Titan IV launches per year are planned, impacts of acid
deposition will not be significant.

Certain launch trajectories of Titan IV vehicles will produce sonic booms that may
intersect the surface on or near the Channel Islands near VAFB, which are important breeding
grounds for several protected species of marine mammals and sea birds. Based on previous
studies of the potential sonic boom effects expected of Space Shuttle launches from VAFB, the
Titan IV launch would generate a sonic boom of a substantially lower magnitude. (This
determination is based on the size and shape of the vehicle and the size of its exhaust plume
relative to the Shuttle). Significant adverse impacts to marine species during previous launches
_from VAFB over the past 25 years have not been observed during field studies, therefore, it is
projected that future Titan IV launches, at a rate of two per year, will not significantly impact
threatened or endangered species of the Channel Islands.

Deposition onto Spring Canyon Creek and its watershed from the ground cloud would
to reduce the pH and alkalinity upstream of the site and maintain the existing poor aquatic
habitat in the creek. Because only two launches are planned per year, impacts to aquatic
habitat will not be significant. Deluge water discharge at SLC4E will be collected and treated;

therefore, adverse impacts to the wetlands in Spring Canyon will not occur.
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Man-made Environment

A maximum of 15 construction and 21 operations workers will be needed for the
expanded Titan IV program. No impacts to regional and local community resources are
expected from this small increase in labor requirements.

The proposed action involves modifications to existing structures at SLC-4E and internal
modifications to Bldg. 398, thus, no historic or archaeological sites would -be affected by the
proposed action. Consultation with the California SHPO has resulted in a determination of no
adverse effect from the proposed action.

Hazardous Waste

The small increases in hazardous wastes generated at VAFB as a result of the Titan IV
program will be mitigated by management practices, as stipulated by applicable federal and state
regulations. The Titan IV program is being evaluated under the USAF hazardous waste
minimization program; measures will be implemented to reduce the production of hazardous
wastes, where feasible, and recycling will be encouraged. Therefore, hazardous waste from the
Titan IV program will not have a significant impact on the environment.

Safety

The Titan IV program will not result in an unreasonable or increased risk to the public.
Potential impacts to public safety will be prevented by the safety and disaster preparedness .
plans for the program and for VAFB.

Cumulative Impacts

The Titan IV program is one of many under development in the Santa Barbara County
region. Others include military-related projects, oil and gas development projects, and
urban/industrial development.

The proposed Titan IV program is a successor to the Titan 34D program, which is being
phased out. The environment is not expected to experience any significant impacts of greater
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intensity than that of previous Titan programs. Therefore, cumulative impacts to the

environment are not expected to be significant.

3. FINDINGS

Based upon the above, a Finding of No Significant Impact is made. Copies of the
Environmental Assessment on the proposed action, dated February 1990, can be obtained from:

Headquarters, Space Systems Division, SSD/DEW
Attn: Mr. Daniel Pilson

P.O. Box 92960, Worldway Postal Center

Los Angeles, CA 90009-2960
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1. PROPOSED ACTION AND ALTERNATIVES
1.1 PROPOSED ACTION

In support of the U.S. Department of Defense (DOD) space program, the U.S. Air
Force (USAF) proposes to expand its existing Titan IV launch program at Cape Canaveral
Air Force Station (CCAFS), Florida, and Vandenberg Air Force Base (VAFB), California.
The proposed action would be to launch a maximum of 37 Titan IV vehicles from 1991
through 1995 and to increase payload capacity for Shuttle-class payloads with a larger solid
rocket motor known as the Solid Rocket Motor .Upgrade (SRMU). To support the
expanded Titan IV program, the USAF proposes to modify existing launch 'complexs and
certain support facilities at CCAFS and VAFB and to construct a second Solid Motor
Assembly Building (SMAB) and a Payload Fairing Cleaning Facility (PFCF) at CCAFS.

1.1.1 Purpose of and Need for the Action

The expanded Titan IV program would provide increased launch frequencies and
greater lift capacity to ensure adequate launch capability for DOD payloads. Over the past
S years, DOD has directed its space program toward the use of unmanned, expendable
launch vehicles to allow the Space Shuttle to be used primarily for those payloads that
require manned spacecraft. Also during the past 5 years, the design of the Titan vehicle has
evolved to enable it to carry a greater weight of payloads. _

The expanded Titan IV program will provide increased launch frequencies and
greater lift capacity to ensure adequate launch capability for DOD payloads. For some
launches, the SRMU will be used to provide increased thrust for the Titan IV vehicle so
that it can launch Shuttle-class DOD payloads. The SRMU will increase payload capacity
25 to 35% above that of the Titan IV-Type 1 vehicle. To achieve the increased launch
rates proposed for the Titan IV program and to process the larger SRMU, new facilities
and modifications to existing facilities are needed at CCAFS and VAFB.



112 Project Location
1121 Cape Canaveral Air Force Station

CCAFS is located along the eastern coast of Florida near thé city of Cocoa Beach in
Brevard County (Fig. 1.1). The base is 15 mi north of Patrick AFB and adjacent to the
National Aeronautics and Space Administration’s (NASA’s) Kennedy Space Center (KSC).
CCAFS occupies 15,800 acres (25 mi’) of a barrier island that is bounded on the east by the
Atlantic Ocean and on the west by the Banana River.

The facilities at CCAFS that would be affected by the proposed action are located in
the northwest portion of the base, as indicated in Fig. 1.2. These include Launch
Complexes (LCs) 40 and 41 and the Titan Integrate-Transfer-Launch (ITL) Area
immediately south of the LCs. A pew facility, the SMAB, is proposed to be constructed at
a site near the ITL area on narrow man-made causeway in the Banana River. The relative
locations of these facilities are shown in Fig. 1.3.

The ITL Area is located on a man-made island in the Banana River; the LCs are
located on previously disturbed land and are industrial in character. LCs 40 and 41 were
constructed in 1963-64. LC-41 was used by the USAF from 1964 to 1977 for Titan
launches; it was reactivated in 1986 and renovated to support Titan IV launches. LC-40 has
been used for Titan launches from 1964 to the present. The site for the proposed new
SMARB is currently vacant except for a railroad spur on which rail cars containing rocket
fuel and oxidizer are stored.

1122 Vandenberg Air Force Base

VAFB, occupying 98,400 acres (154 mi’) along the south central coast of California,
is located 140 mi northwest of Los Angeles and about 5 mi west of Lompoc in Santa
Barbara County (Fig. 1.4). VAFB is bounded by the Pacific Ocean to the west and south.
VAFB is bisected by Ocean Avenue, which runs from Lompoc to a public beach at Surf
(Fig. 1.5). VAFB was formed in 1957 when Camp Cooke Army Post was transferred to the
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USAF; the south portion of the base (South VAFB), originally the Naval Missile Facility at
Point Arguello, came under USAF control in 1962.

The facilities at VAFB that would be affected by the proposed action are located on
South VAFB. These include the Space Launch Complex (SLC) 4E, from which the Titan
IV vehicles would be launched, and the Solid Rocket Sub-Assembly Facility (SRSF), located
at SLC-6.

1.13 Background

1.13.1 Evolution of the Titan IV program

The Titan IV program has evolved rapidly since 1985 when the USAF began the
Complementary Expendable Launch Vehicle '(CELV) program to provide launch capability
to supplement the Space Shuttle. The CELV program developed the Titan 34D7 launch
vehicle, an expanded version of the Titan 34D (Fig. 1.6). The USAF initially planned to
launch 10 CELVs from CCAFS. An Environmental Assessment (EA) for this program.
evaluated the impacts of modifications to LC-41 and 10 launches of the CELV (USAF
1986). That EA supported a Finding of No Significant Impact (FONSI), which is included
in App. A of this document.

In mid-1986, the USAF expanded the CELV program to 23 launches (total) from
CCAFS and VAFB. At that time, the Titan 34D7 was renamed Titan IV. A supplement
(USAF 1988a) to USAF (1986) addressed the increased number of launches and
modifications to facilities at CCAFS, and a separate EA was prepared for the Titan IV
launches from VAFB (USAF 1988b). FONSIs for these EAs are also provided in App. A.

In October 1987, the USAF began developing the SRMU, a larger, modified solid
rocket motor (SRM) intended to increase the payload capacity of the Titan IV by 25-35%.
The USAF prepared an EA to evaluate the impacts of test facility modifications and testing
of the SRMU at Edwards AFB (USAF 1988c; see App. A for FONSI).
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1.132 Description of the Titan IV launch vehicle

The typical Titan IV launch vehicle (designated Type 1) consists of the following
components: (1) a two-stage core vehicle, which uses liquid propellants, nitrogen tetroxide
(N;O,) oxidizer, and Aerozine 50 fuel [equal parts hydrazine (N.H,) and unsymmetrical
dimethylhydrazine (UDMH)}; (2) two SRMs, each with seven segments of solid fuel
consisting primarily of ammonium perchlorate and aluminum powder in an organic binder;
(3) an upper stage, either a Centaur or an Inertial Upper Stage (IUS); and (4) a payload
fairing (a protective shield) with the same 15 x 60 ft capacity as the Space Shuttle Orbiter’s
payload bay. An alternative configuration for Titan IV has no upper stage. The
performance specification for the Titan IV-Type 1 is 10,000 Ib from CCAFS to
geosynchronous orbit (GEO) and 32,000 Ib from VAFB to a polar low earth orbit (LEO)
with an altitude of about 100 nautical miles.

The SRMU consists of three segments instead of seven, and its diameter (126 in.) is
5% larger than the existing SRM (120 in.) (see Fig. 1.6). The performance specification for.
Titan IV/SRMU (designated Type 2) is 12,700 Ib to GEO-and 40,000 Ib to LEO.

Figure 1.7 shows two configurations of the Titan IV-Type 2 (SRMU), one with a Centaur
upper stage, the other, no upper stége (NUS). |

1.1.33 Pre-launch processing

The processing of launch vehicles at CCAFS and VAFB includes receipt of
components, inspection, storage, assembly, testing, and transport to the launch pad. The
present processing steps and facilities at CCAFS and VAFB are shown in Figs. 1.8 and 1.9.

At CCAFS, the core vehicle is assembled and inspected at the Vertical Integration
Building (VIB) located in the ITL Area. The solid fuel segments of the SRM are
transported to the Receipt, Inspection, and Storage (RIS) Facility and, after preparation and
inspection, stored in"the Solid Rocket Storage Facility. The inert segments of the SRM |
(nose cone, aft skirt, nozzle, and exit cone) are processed in the Motor Inert Storage

Facility, where the payload fairings are also prepared. In the assembly of an SRM for a
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Titan IV vehicle, five of the fuel segments and the bottom inert segments are moved by
rail moved by rail to the existing SMAB and stacked. The SMAB was designed for
assembly of the five-segment SRM for the Titan 34D. Because of limitations in the lifting
capability and location of the 305-ton crane in the SMAB, all seven segments of a Titan IV
SRM cannot be stacked there. The remaining two fuel segments and the inert nose cone
are added at the LC. The core vehicle is moved from the VIB on the rail transporter to
the SMAB, where the partially completed (five-segment) SRMs are attached to it. The
launch vehicle, minus two solid fuél segments and the nose cone, is transported to the LC
where stacking of SRMs is completed. Finally, the upper stage, payload, and payload fairing
are integrated with the launch vehicle on the launch pad. The core vehicle then undergoes
final combined system tests, is loaded with liquid fuel, and is ready to be launchqi

At VAFB, the core vehicle is assembled at Bldg. 8401 on North VAFB (Fig. 1.5).
Payload fairings are cleaned, coated, painted, and stored at Bldg. 8337, North VAFB. The
SRM fuel segments are transported by truck to the RIS Facility on South VAFB (Bldg.
945) for subassembly, inspection, weighing, and storage. The SRMs are also examined at
the X-ray Facility (Bldg. 946) adjacent to the RIS. All the components of the launch
vehicle are brought by truck to SLC4E and assembled on the pad.

1.13.4 Launch and flight

The launch and flight of a Titan IV (Fig. 1.10) begin with ignition of the SRMs,
which burn for about 2 min. At 29 mi above the earth, the Stage 1 motors ignite, quickly
followed by jettison of the SRMs. The payload fairings are jettisoned after about 4 min of
flight, and Stage 1 shutdown/Stage 2 ignition occurs after about 5 min. In less than 9 min
from liftoff, Stage 2 is shut down and jettisoned and the payload is in a low earth "parking”
orbit.

1.14 Project Description

The proposed action consists of (1) an increase in the Titan IV launch rate from
CCAFS and VAFB from 24 to 37 through 1995, (2) the development and use of an
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Tabic 1.1. Planncd launches of Titan IV vehicles

Launch site

Fiscal
year LC-40 LC41 SLC4E Total
1991 0 3 2 52
1992 3 3 2 8d
1993 3 3 2 8¢
1994 3 3 2 8¢
1995 3 3 2 £

Total 12 15 10 37

2All Titan IV, Type 1.
50% Type 1, 50% Type 2 (SRMU).
All Type 2 (SRMU).

enhanced Titan IV vehicle having larger solid rocket motors (SRMUs) capable of carrying
Shuttle-class payloads, and (3) the expansion and renovation of Titan launch and support
facilities at CCAFS and VAFB to process and handle the increased launch rates and larger
Titan IV-Type 2 (SRMU) vehicles. The planned launch schedule for the Titan IV, Types 1
and 2, is given in Table 1.1 From 1991 to 1995, there would be a transition from the use
of Type 1 vehicles to Type 2.

Proposed construction and operations at CCAFS are described in Sect. 1.1.4.1.
Existing facilities at CCAFS are not capable of processing SRMs and SRMUs at a rate that
could support the propdsed launch frequencies. Launch frequencies are also limited at
present, because only one launch pad (LC-41) is available and because SRM assembly and
inspection must be completed on the pad (see Sect. 1.1.3.3). The proposed action would
provide a second SMAB that could accommodate a three-segment SRMU or a seven-
segment SRM, thereby eliminating on-pad assembly and increasing the pre-launch processing
rate. An additional launch site (LC-40) would be renovated to support the launch of Titan
IV-Type 1 and Type 2 (SRMU).

The existing facilities at VAFB are adequate to support the proposed launch rates.
However, modifications are needed at Bldg. 398 for processing and storage of the larger
SRMU segments and at SLC-4E to accommodate the larger SRMU. Details of the
proposed actions at VAFB follow in Sect. 1.1.4.2.
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1.1.4.1 CCAFS proposcd activitics
Construction and operation of a new SMAB

The proposed SMAB (Fig. 1.11) would provide an additional facility for processing
SRMs, thus facilitating increased launch rates of the Titan IV from CCAFS. Operation of
the facility would involve assembly-line stacking of the SRMU segments, nondestructive
testing and checkout of SRMU, storage of assembled SRMUs, and mating of assembled
SRMUs with core vehicles.

Construction of the new SMAB would commence with the demolition of existing
fuel storage facilities at the proposed site and the removal of an existing rail spur, water
lines, and storm drainage culverts. The existing rail car storage area would not be relocated.
In the future, fuel and oxidizer would be stored in a hypergolic storage facility now under
construction on the west side of CCAFS 2 mi south of NASA Causeway East (Fig. 1.2).
The site has been evaluated to determine if fuel and oxidizer storage there has resulted in
groundwater contamination; no evidence of contamination was found (Morton 1989).

The new SMAB would cover 59,600 ft* and would be 240 ft high. The building
would be supported by a deep pile foundation and a reinforced concrete floor slab. The
vertical construction would consist of a structural steel frame with an 8 ft high, hardened
reinforced concrete exterior wall at ground level and aluminum siding above. Two interior
overhead cranes would be installed in the new SMAB; load capacities would be 500 tons
and 220 tons, with 60-ton and 25-ton auxiliary crane capacities, respectively. The project
would also include construction of a guardhouse and a double-track transporter spur from
the existing tracks into the assembly building. Double perimeter fencing, security lighting,
and other security requirements would be provided. Access drives and paving would be
installed around the building, and a 75-space parking area would be located outside the
perimeter fence. A packaged sewage treatment plant with a drain field and a storm
drainage system with a retention pond would be installed. Electrical, water, and
communications utilities would be connected to the new facility from existing systems at
CCAFS. The proposed layout of the new SMAB, associated facilities, utilities, and the

railroad spur is shown in Fig. 1.12.
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The new SMAB would support the following Titan IV operations:
Receiving and inspecting solid-fuel motor segments and components. This function
within the new SMAB would consist primarily of mechanical handling of segments with
large cranes and ultrasonic examination of the SRMU to ensure that the solids have not
been damaged.
Handling, storage, and environmental control of solid-fuel motor segments and stacked
SRMUs. The new SMAB would be able to store one flight set (two aft, two center, |
and two forward segments) before stacking; two flight sets fully assembled in storage
stands; two flight sets in various stages of assembly; and one set on the transporter with
the core vehicle.
Assembly of all components of solid motor segments. Nose cones would be received by
truck and moved to a designated area where cables, boxes, batteries, solid stage
separation rockets, and the controlled high energy firing unit would be installed. Cable
raceways and cables would be installed in all three segments of the SRMU at another
area, and cork-type insulation would be attached with an ambient-cure adhesive to the
forward segment and attachment and the aft segment and skirt.
Stack buildup (complete) for one pair of SRMUs, including installation and checkout of
the destruct systems. The final assembly of the SRMU would be performed in the
vertical position in the stacking cell area of the new SMAB.
Integration of the stacked SRMUs with the Titan IV core vehicle, to be performed in
the transporter area of the new SMAB.
Preparation for transporter roll-out of the totally integrated launch vehicle minus the
upper stage, payload fairing, and space vehicle (payload).
Processing of up to eight Titan IV vehicles per year.
Stacking and destacking of one pair of SRMs.

Construction of the new SMAB would result in typical construction-related emissions

from vehicle exhaust and earthwork activities. Installation of the transporter spur at the
new SMAB would require filling 0.8 acre of wetlands south of the proposed site along the
western edge of the causeway (Fig 1.12). To compensate for this loss of wetlands, a new

1.6-acre wetlands area would be created along the Banana River at the western edge of the
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SMARB site. Creation of the wetlands area would involve removal of soil to lower the grade
of the designated area so that it would be intermittently flooded and would support wetland
vegetation. Details on wetlands creation are provided in Sect. 3.1.8.

Operation of the new SMAB would consist of mechanical handling and assembly
activities, with no atmospheric emissions expected under normal circumstances, other than
vehicle and eqixipment exhaust. Liquid effluents from the new SMAB would include
stormwater runoff and treated sanitary sewage. Stormwater runoff would be discharged to
the Banana River, after retention in a settling pond (see Fig. 1.12), in accordance with a
permit from the Florida Department of Environmental Regulation (FDER). Treated
wastewater from the sewage plants would be discharged to a drainage field (Fig. 1.12) in
accordance with a separate FDER permit.

Solid nonhazardous wastes from construction of the new SMAB would include spoils
from excavation, vegetation debris, and conventional construction wastes such as wood and
metal scrap. ‘Hazardous wastes would include paint wastes, oils and grease, and solvents.
During operation, nonhazardous solid wastes would consist of ordinary trash and sludge from
a sewage treatment plant. Hazardous wastes from operations might include rags
contaminated with cleaning solutions and wastes associated with the sealing adhesives used
in the assembly of the SRMUs.

Construction and operation of new Payload Fairing Cleaning Facility

The existing ITL facilities at CCAFS are not capable of cleaning and storing
Titan IV payload fairings to meet the launch frequency of the Titan IV program. Because
of the proposed increased launch rate, further processing capability is needed. A 12,750-ft?
PFCF would be constructed on the northeast corner of the VIB in the ITL area. The
structure would consist of an airlock high bay, two cleaning booths, and miscellaneous floor
space for lockers and a control room. Two overhead cranes would be installed to service
the high bay area and cleaning booths.

The PFCF would be used for final cleaning of the fairing. The fairing trisectors
would be cleaned for gross contamination in the existing facility and the exterior surface

would be painted. The trisector would then be moved to a clean room in the new facility.
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Final cleaning would be done by placing Freon-113 on a lint-free cloth and wiping
the fairing interior surfaces. Methyl-ethyl-ketone (MEK) may be needed to clean small
areas. The estimated quantities required for each fairing are 5 gal of Freon and 1 gal of
MEK. After the fairing is properly cleaned, the acoustic blankets would be installed on the
inside surface. The fairing would then be wrapped with plastic for storage or transfer to the
launch pad. One fairing processing period would take about 30 days. Waste Freon-113 and
MEK would be collected and stored at a permitted hazardous waste accumulation area at
the VIB until disposal off-site by an approved contractor.

Modifications to LC40

Modifications to LC-40 to support the launch of the Titan IV-Types 1 and 2 would
include (1) construction of a new Mobile Service Tower (MST), (2) construction of a new
Umbilical Tower (UT), (3) construction of a trailer shed north of the Aerospace Ground
Equipment (AGE) building, (4) construction of a new air conditioning (A/C) shelter, and
(5) installation of an overpressure suppression system (OSS) at the center of the launch pad.
The layout of LC-40 and the location of proposed new facilities are shown in Fig. 1.13. .
New facilities would be located on previously disturbed land. The new UT would be
erected in the parking position of the existing MST, which would provide services during the
construction period. The annex to the AGE building and the A/C shelter would be
constructed to the structural, mechanical, and electrical specifications of the existing AGE
and A/C facilities at LC-41. The design criteria for LC40 will incorporate Centaur
requirements in all necessary facilities.

The OSS would use pressurized gaseous nitrogen (GN,) to inject water directly into
the SRM/SRMU exhaust to reduce the shock wave that occurs at SRM ignition as a result
of the interaction between SRM exhaust and the launch pad exhaust duct. The system
would consist of a water distribution manifold for each SRM, nozzles for injecting about
5000 gal water into the SRM plume, and a high-pressure GN, system to control delivery of
water to the exhaust duct. The OSS would supplement the deluge water system used to
reduce noise and provide cooling at the pad during launch.
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The MST would be constructed at either LC-34 or 37, which have been dismantled
(see Fig. 1.2 for location). It is anticipated that steel and materials would be delivered to
CCAFS by over-the-road trailers. The steel would be placed at the proposed construction
site at LC-34 or 37. The modules would be fabricated and then delivered to LC-40 by
over-the-road vehicles for final erection. Operations to be conducted at the module
fabrication site would be welding, sandblasting, grinding, and painting. Portable power units
would be required for lighting and equipment operation. Existing CCAFS roads would be
used but may need improvements and widening at some locations.

Atmospheric emissions during the proposed modifications would include fugitive dust
and vehicle and equipment exhaust. No liquid effluents other than sanitary sewage would
be generated. Solid wastes would consist of nonhazardous conventional construction wastes

(wood and metal scrap) and hazardous wastes such as paint waste, oils, grease, and solvents.

LC-41, which has a layout identical to that of LC40 (Fig. 1.13), would require
structural, mechanical, and electrical modifications to the MST and UT to make them
capable of supporting the Titan IV-Types 1 and 2. The AGE building and A/C shelter
would be evaluated to determine their capability of withstanding the pressure, force, and
temperature from the firing of the SRMU. The launch platform would be modified to
support the SRMU. An OSS would be installed as described previously for LC-40 and
would function in the same manner.

The existing SMAB would undergo the following changes to accommodate the
SRMU: (1) modification of the northeast and southeast stacking cell platforms;

(2) modification of the SRM sling support platform, installation of 2 new SRMU 220-ton
bar sling support platform, modification of the SMAB structure to accommodate the new
sling configuration as well as the new 220-ton bar sling; (3) modification, as required, of the
SRM frame supports in the northeast and southeast stacking cells; (4) modification of four
removable support piers and foundations; (5) removal of eight concrete piers and
replaceﬁlent with eight removable support piers and foundations; and (6) modification of

existing foundation as necessary to support railcar hardcovers. Modifications would allow
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alternation of Titan IV-Type 1 and Titan IV-Type 2 (SRMU) assembly with a minimum of
effort and parts handling.

Atmospheric emissions during the proposed modifications of LC-41 and the SMAB
would include fugitive dust and vehicle and equipment exhaust. No liquid effluents other
than sanitary sewage would be generated. Solid wastes would consist of nonhazardous
conventional construction wastes (wood and metal scrap) and hazardous wastes such as paint
waste, oils, grease, and solvents.

Minor interior modifications to platforms and workstands would be made to
Cell 4 of the VIB. Utilities would be provided to (1) the RIS building for the ultrasonic
inspection system, and raceway and cork installation area and (2) the MIS building for
inspection, assembly, and storage of raceway cables, and the nozzle, exit cone, nose cone,
forward attachment ring and aft skirt of the SRM.

Launch operations at CCAFS

Processing of the Titan IV launch vehicles (Type 1 and Type 2) is described in
Sect. 1.13.3. Both the existing and the new SMAB would have the facilities required to
assemble both Type 1 and Type 2 SRMs. The new SMAB would allow complete assembly,
inspection, and storage of Type 1 and Type 2 SRMs. The existing SMAB would still allow
only partial SRM assembly; final assembly of the SRMs would be completed on the pad, as
would SRM checkout. Liquid propellants would be delivered to the pad by truck and
loaded to the core vehicle. Propellants are stored in the Hypergolic Storage Facility shown
in Fig. 1.2.

During launch, potable water would be used for the deluge, washdown, and the OSS.
Approximately 400,000 gal would be required per launch. Wastewater would be collected in
a sump during launches at LCs 40 and 41, then discharged to percolation ponds in

accordance with an FDER industrial wastewater discharge permit.
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Light management plaoning

The U.S. Fish and Wildlife Service (FWS) has determined that security and
operations lighting at the LCs at CCAFS decreases the survival rate of hatchling sea turtles
on the ocean beach (Sect. 3.1.6.1). Consequently, all existing and proposed facilities at
CCAFS must develop a light management plan in consultation with the FWS (see App. B).
All lights within a facility are surveyed to determine whether they shine directly or indirectly
on the beach or shoreline. Corrective actions are then planned for lights that illuminate
beaches. These may include (1) eliminating unnecessary lighting, (2) redirecting lights, -

(3) shielding lights, (4) using low-profile ratber than pole/building lamps, (5) changing to
low-pressure sodium vapor lights that do not emit in-the critical wavelengths (ultraviolet to
blue-green), (6) installing low-light cameras, (7) erecting shades over nests that are lit, or
(8) erecting barriers around nests to channel hatchlings toward the sea. The measures that
would be adopted for the Titan IV facilities would depend on the type and location of
existing or proposed lights and the facility’s operational and security requirements. Further
discussion of light management at CCAFS is présented in Sect. 3.1.6.

1.1.42 VAFB proposed activities

The 1988 EA for Titan IV launches at VAFB (USAF 1988b) described the
modifications to SLC4E and the adjacent area, the Payload Fairing and Processing Facility
(Bldg. 8337), and the Vehicle Assembly Building (Bldg. 8401). It also evaluated a maximum
launch rate of four vehicles per year to allow for the possibility that launch rates might
increase in the future. The following sections describe new proposed actions for the
Titan IV program necessary to support the SRMU at VAFB, including modifications at
SLC4E and the SRSF, Bldg. 398. The launch of Titan IV-Type 2 (SRMU) vehicles is also
discussed, as well as the disposal of the wastewater from Titan IV launches.
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Modifications at SLC4E

To accommodate the SRMU, the following internal modifications are needed at
SLC-4E: (1) structural modifications to launch mounts, frames, posts, heads, pressure baffle,
stage one access platforms, and launch stand platforms; (2) modification of the GN,
distribution system used for checkout of the Thrust Vector Control system; (3) installation
of new electrical service to support aerospace ground equipment; and (4) modifications in
the design of the MST. In addition, an oxidizer vapor scrubber system (OVSS) would be
installed at SLC4E to replace an existing oxidizer vapor burner. No land will be disturbed

by any of these actions.

Modifications to the SRSF, Bldg. 398

The SRSF, which was constructed near SLC-6 for use in the Space Shuttle program,
would be internally modified to accommodate SRMU segment and component receipt,
inspection, testing, buildup, and storage. The proposed modifications are as follows:
remove and replace or relocate three doors and add two new doors; raise a 25 x 80 ft
section of the roof by 3 ft; provide a foundation for the verticalization fixture; anchor
permanently installed equipment; provide an environmentally controlled control room with
utilities; relocate the air handling unit on the roof; and provide utilities for aft skirt buildup,
ultrasonic testing, cork insulation, raceway installation, segment buildup, and storage of
components and segments. In addition, a 20 x 100 ft paved extension of an existing paved
apron at Bldg. 520 (adjacent to Bldg. 398) is planned for SRMU transporter storage.

Launch operations at VAFB

The analysis in this EA focuses on changes in launch operations in the Titan IV
program at VAFB. The USAF would launch two Titan IVs per year from VAFB between
1991 and 1995 (Table 1.1); this represents no change in the projected launch rate evaluated
in USAF 1988b.
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The processing and launch procedures for Titan IV vehicles at VAFB would be as
described in Sect. 1.1.3, with the exception that Bldg. 398 will be used for SRMU processing
rather than Bldgs. 945 and 946, which will continue to process SRMs.

The Titan IV-Type 2 (SRMU) vehicles would use 15% more solid propellant than
the Titan IV-Type 1. Because of this difference, launch impacts could differ from those
described in USAF (1988b).

The Titan-Type 2. (SRMU) would require the same quantity of deluge and
washdown water per launch as the Titan IV-Type 1 (about 220,000 gal per launch). In
previous Titan launch operations, the procedure was to discharge all deluge water to grade.
Because of a change in regulatory requirements, this will not be allowed for future Titan IV
launches. Instead, wastewater collected from launch operations, consisting primarily of post-
launch washdown water, would be temporarily stored in the SLC-4E retention basin and
subsequently trucked to SLC-6 for treatment. Because this procedural change would affect
the environment differently than operations described in USAF (1988b), it is evaluated in
this EA as part of the proposed actions. The proposed wastewater treatment for Titan IV
launches at SLC4E is as follows.

Prior -to treatment, wastewater would be analyzed for hydrazine compounds. If
hydrazine compounds are detected, they would be removed in an ultraviolet/ozone treatment
facility. The pH would be adjusted and metals would be removed by precipitation.
Dissolved solids would be removed in a reverse osmosis (RO) unit. Reject water (brine)
from the RO unit would be stored in evaporation ponds. Treated water from the RO unit
would either be released to appropriately lined evaporation ponds or reused as process
water. The wastewater treatment facility will be designed and operated in accordance with
the requirements of Regional Water Quality Control Board (RWQCB) and other regulatory
agencies with jurisdiction.
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1.2 ALTERNATIVES TO THE PROPOSED ACTION

12.1 No-Action Alternative

No action would mean that no modifications or new construction would occur for
the Titan IV program at CCAFS and VAFB, the SRMU would not be brought into the
USAF inventory of launch vehicles, and the increased number of launches planned for the
program would not be carried out. As a result, the larger DOD payloads that require the
SRMU would not be supported, and such payloads would have to be launched by the Space
Shuttle, which already has an extensive backlog of satellites awaiting launch. If no action
were taken, launches of the heavier payloads might be delayed or cancelled and DOD
mission requirements to place national security satellites in orbit would not be met. Launch
delays or cancellations would amount to a corresponding loss of defense capabilities.
Environmental impacts associated with the proposed action would not occur if no action

were taken.

122 Alternatives Eliminated from Detailed Consideration

The following alternatives to the proposed action were identified during planning for
the Titan IV missions but have been eliminated from detailed consideration in this EA for

reasons outlined below.

1221 Programmatic alternatives

Alternative launch vehicles

Selection of a space launch vehicle depends upon two primary factors: the specific
payload to be supported and the availability of existing launch vehicles to meet the payload
and mission requirements. Payload requirements such as the weight, the specific orbit the
payload is to be placed in, and the size of the payload must be considered. The
Titan IV-Type 2 (SRMU) vehicle is essential to the DOD space program because it can
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launch payloads as heavy as those carried by the Space Shuttle without the need for a
manned spacecraft.

The alternative of using the Space Shuttle to launch the satellites of the Titan IV
program was eliminated because the launch rate and payload capacity of the Shuttle are
limited. Although DOD satellites could be placed back on the Shuttle inventory, the
current Shuttle launch schedule and payload priorities of greater national significance would
delay the Titan IV program mission unacceptably.

_Alternative launch sites

Selection criteria for a suitable launch site included economics, the ability to meet
the technical requirements of the Titan IV vehicle, environmental-factors,' and the
availability of a site for launching the mission on schedule. The use of sea platforms or
construction of a new launch site (i.e., other than VAFB and CCAFS) was discounted for
all four of the above reasons. No space launch sites other than VAFB and CCAFS exist at
DOD facilities; therefore, consideration of alternative sites was eliminated from detailed

consideration.
Alternative launch complexes at VAFB and CCAFS

Launch complexes are designed and constructed for a specific launch vehicle or
family of launch vehicles. Only those LCs at CCAFS and VAFB that have previously
launched the Titan vehicle (these include SLC4E and SLC4W at VAFB and LCs 15, 16,
19, 20, 40, and 41 at CCAFS) were considered for use in the Titan IV program because of
economic, environmental, technical, and scheduling reasons. Of these, LCs 40 and 41 at
CCAFS and SLCA4E at VAFB were the only suitable complexes. LCs 15, 16, 19, and 20,
developed to support the Titan II vehicle, have been deactivated; in addition, these LCs are
not served by the existing Titan rail transporter system. Other complexes at CCAFS were
designed for launch vehicles other than Titan, and those that have not been deactivated
support other missions. These include LCs 36A and 36B, which support the Atlas vehicle;
LC-17, which supports the Delta vehicle; and LC-39, which supports the Space Shuttle. At
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VAFB, SLC-4 is the only complex that has supported Titan launches. SLC4W supports
launches of Titan II vehicles and is not available to support Titan IV. SLCs 2, 3, and 5
support launches of the Delta, Atlas, and Scout vehicles, respectively, and SLC-6 was
designed to support Space Shuttle launches. The use of LCs other than LC-40, LC-41, and
SLCH4E would involve displacement of other launch vehicles and/or substantial costs for

modification.
Alternatives other than launch

No alternate means of deploying satellites for use in defense and national security
missions are available. Discontinuation of the use of space satellites in the defense network
would be a counterproductive step that could negate the advances made in recent decades

and could adversely impact national security.
1222 Site-specific alternatives
Alternatives to constructing the new SMAB

The crane in the existing SMAB cannot handle the weight of the SRMU fuel
segments (Sect. 1.1.3). New handling equipment would be installed at the existing SMAB as
part of the planned modifications at CCAFS; however, the existing SMAB alone would still
not have sufficient capacity to process SRMs and SRMUs to meet the increased frequency
of Titan IV launches. Furthermore, other operations within the existing SMAB, which |
include the loading of hazardous propellants on payloads and the processing of various
upper stage vehicles, frequently preclude SRM assembly operations for safety reasons.
Consequently, the existing SMAB would not be capable of supporting the Titan IV program
as planned because it could not accommodate the required throughput of SRMs and
SRMUs and would delay the Titan IV launch schedule.
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Alternative sites for the new SMAB

Consideration was given to the use of alternate sites at CCAFS and off-base for
location of the new SMAB. The criteria used in the evaluation of potential sites included
(1) proximity to LCs 40 and 41 and the ITL Area, (2) availability of an adequate rail system
for transport of assembled vehicles to the launch pad, (3) ability to satisfy the
quantity-distance requirements (AFR 127-100) for explosive materials, and (4) potential for
environmental impact. No other on-base or off-base site met these criteria as well as the
proposed site. Because the Titan IV vehicle is processed and assembled in the ITL Area,
the proposed site for the new SMAB (between the ITL Area and the LCs) is almost ideal.

Alternatives considered included (1) creating a new man-made island in the Banana
River (2) expanding the ITL Area, or (3) building the new SMAB in the vicinity of LC-40
or LC-41. These options were eliminated from detailed consideration because of explosive
materials quantity-distance requirements or economic or obvious environmental reasons.
Constructing a new dual track rail system from other sites at CCAFS to the LCs would be
expensive and would require a construction period that would negatively impact the mission
schedule for Titan IV. Development of a new island in the Banana River could invoive
significant environmental impacts and possible regulatory delays that would be unacceptable.
Siting a facility such as the SMAB off-base also would require the construction of a new rail
system, with the associated economic, environmental, and scheduling impacts. In addition,
the potential risk to the public from accidental ignition of the solid-fuel rockets during
assembly or transport would be greater for an off-base facility.

Assembly of SRMUs at the manufacturing facility in Utah is infeasible for similar
reasons. The segments are assembled vertically and would have to be transported in this
manner. In addition, existing rail transportation systems would be incapable of handling the

-weight of the SRMUs and the tandem or dual track hauling capabilities required.

Altemnatives to VAFB modifications

SLC-4E was designed to launch the Titan vehicle, so it is the logical launch site for
the Titan IV, Types 1 and 2. There are no alternatives to modifying SLC4E to render it
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capable of supporting the Titan IV-Type 2 (SRMU) except to choose not to use the Type 2
vehicle (no action; see Sect. 1.2.1).

Bldg. 398 has the capability to process the SRMU with only interior modifications.
It was determined to be more economical to use Bldg. 398 rather than to construct a new
SRMU processing facility or modify the existing SRM RIS facilities at VAFB. In addition,
having separate facilities to process SRMs and SRMUs would expedite pre-launch

processing.
13 SCOPE OF THIS ENVIRONMENTAL ASSESSMENT

This EA was prepared to satisfy the environmental review requirements set forth in
the National Environmental Policy Act of 1969 (NEPA, Public Law 91-190). It was
prepared in accordance with the President’s Council on Environmental Quality regulations
implementing NEPA (40 CFR, Parts 1500-1508) and Air Force Regulation (AFR) 19-2.
The objective of the EA is to provide the basis for a determination of the significance of
environmental impacts of the proposed action. If impacts are potentially significant, an
environmental impact statement will be prepared. If not, the USAF will issue a Finding of
No Significant Impact (FONSI) for the proposed action.

This EA focuses primarily on those aspects of the Titan IV program that have not
been addressed in previous NEPA documents (USAF 1986 and 1988a,b,c). The Titan IV
program, however, has evolved and expanded rapidly. This EA, in its consideration of
cumulative impacts, provides an integrated review of the entire Titan IV program as planned
and as currently being pursued at VAFB and CCAFS. For a worst-case analysis in this EA,
it is conservatively assumed that all launches would be Titan IV-Type 2 (SRMU)s, which
would result in 15% more exhaust emissions than the Titan IV-Type 1.



2. AFFECTED ENVIRONMENT
21 CAPE CANAVERAL AIR FORCE STATION
21.1 Man-Made Environment
21.1.1 Socioeconomic resources
Population distribution and trends

Military personnel at CCAFS and Patrick AFB live in Brevard County, ~57% of
them on Patrick AFB. About 95% of Air Force civilian and contractor personnel live in
Brevard County; the remainder live in Orange County, Indian River County, and other
counties. The base is easily accessed from northern and central Brevard County. Orlando,
~45 mi west of CCAFS in Orange County, and the communities of south Brevard County
(Melbourne, West Melbourne, Melbourne Village, Palm Bay, and Malabar), about 25-30 mi
away, are within commuting distance from CCAFS.

Population characteristics in Brevard County are closely linked to the space program
economy. Prior to 1950, the county was predominantly rural. The activation of CCAFS in
the 1950s introduced a substantial population of military personnel into the county. From
1950 to 1960 the total population of Brevard County grew from 23,500 to .111,500. In-
migration related to the space program continued until the late 1960s, when major cutbacks
occurred in NASA operations. Employment levels in the space program dropped to their
lowest point in 1976 but recovered after 1979 because of a new emphasis on space launch
events (Edward E. Clark Engineers-Scientists, Inc. 1986). In 1985, the population of
Brevard County was estimated at 338,000. The projected annual growth rate in Brevard
County is 4.1% from 1985 to 1990 and 3.2% from 1990 to 1995. The projected 1990 and
1995 populations are 407,200 and 473,000, respectively. Projected growth through 1995 is
expected to be highest on the mainland in southern Brevard County (4.4% annually, 1990-
1995) and lowest on the mainland in central Brevard County (2.6% annually, 1990-1995)
(Brevard County Research and Cartography Division 1988).

35
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Land use

CCAFS is Station 1 of the Eastern Test Range, a network of bases and stations
established in the 1950s. The primary function of the station is to provide launch, tracking,
and other facilities in support of DOD, NASA, and other range-user programs.

Approximately 30% of CCAFS is developed with LCs and support facilities
(Fig. 1.2). The remaining 70% is undeveloped land. The developed land on the base
consists of more than 40 LCs along the eastern edge, many of which have been dismantled
or deactivated. Support facilities are located in the central and western portions of the base
(Fig. 1.2).

About 68% of the developed land use in Brevard County is agricultural, 12% is
residential, 2% is commercial, 1% is industrial, and 1% is i'nstitﬁtional. The remaining 16%
.co"mpris&s other land uses (Brevard County Research and Cartography Division 1988). The
developed land is clustered in three areas in a north-to-south pattern along the coast and
the banks of the Indian River and Banana River. The developed areas are Titusville on the
north mainland; central Brevard County, which includes Cocoa Beach, City of Cape
Canaveral, Merritt Island, Cocoa, and Rockledge; and-the South Brevard area, which
consists of Melbourne, West Melbourne, Melbourne Yillage, Palm Bay, and Malabar on the
mainland, and the beach communities of Satellite Beach, Indian Harbour Beach, Indialantic,
and Melbourne Beach. Communities located near CCAFS are Cape Canaveral (0.5 mi
south), Cocoa (7 mi southwest), Cocoa Beach (8 mi south), Titusville (12 mi northwest), and
Patrick AFB (15 mi south) (see Fig. 1.1).

Employment and economy

The total civilian labor force in Brevard County in October 1988 was 188,362, up
from 178,321 in October 1987. The number of Brevard County residents employed was
179,421 in October 1988, yielding an unemployment rate of 4.7% (Brevard County Job
Service 1988). The unemployment rate rose in the last quarter of 1988 to 5.1%, exceeding
9,000 persons for the first time since the third quarter of 1987 but decreased to 4.3% in the
first quarter of 1989.
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Employment in the construction industry in Brevard County has remained steady in
recent years, even though nonagricultural employment rose at a rate of 6.4%/year. The
construction work force was 9,300 in January 1988, 9,000 in January 1989, and 9,300 in
March 1989 (personal communication from C. Johnson, Brevard County Job Service, to
Janice Morrissey, SAIC, May 16, 1989). A relatively high percentage of Brevard County
employment is in manufacturing; in 1987, 19.7% of employees covered by unemployment
compensation law were in manufacturing, in contrast to 10.9% in Florida as a whole
(University of Florida 1988).

Housing

Brevard County’s housing industry has fluctuated with shifts in employment within
the space program. From 1986 to 1989, building activity declined from its 1984 peak,
partially because of layoffs following the Space Shuttle disaster.

In 1987, there were 148,280 housing units in Brevard County, of which 61% were
single-family dwellings, 27% were multi-family dwellings, and 12% were mobile homes. As
of 1980, 25.6% of total units were renter occupied, 64.5% were owner occupied, and 9.9%
were vacant. Vacancy rates were lowest in the Melbourne area (7.0%), Titusville (6.8%)
and Cocoa (7.3%) (Brevard County Research and Cartography Division 1988). In 1980, the
vacancy rate of rental units was 12% in Brevard County as a whole, 6.7% in Cocoa and
Rockledge, and 7.4% in Titusville. Vacancy rates on the beaches for 1987 ranged from a
low of 8.5% at Satellite Beach to a high of 25.4% at Cape Canaveral. The seasonal
availability of temporary housing can be roughly estimated based on local studies of tourist
and part-time resident or winter resident population. Occupancy rates for hotel/motel units
are highest in February and March (81.0% and 85.3%, respectively) and lowest in
September and October (52.5% and 51.3%, respectively). Part-time resident populations are
highest in February and March and lowest in July, August, and September. The total part-
time resident and tourist population in 1986 was estimated at 24,000 in March and 8,600 in
September (Brevard County Research and Cartography Division 1988).
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Facilities and services

Schools. Public schools in Brevard County are part.of a countywide, single-district
school system with 69 schools and over 50,000 students. The school system has been
growing since 1982, and capacity has been exceeded in some districts of central Brevard
County. Average growth in the district has been about 3%/year and is expected to exceed
6% by 1993. The major growth in the school district is at the elementary level. Two new
elementary schools will open in the fall of 1989, one in Port St. John and another in Palm
Bay. Seven more elementary schools are being planned over the next 5 years—five in the
Palm Bay area and two between Cocoa and Titusville. The staffing plan is based on
enrollment projections; teachers are hired to maintain an average pupil-teacher ratio of 22:1
at the elementary level (Jordan 1989).

Water. The city of Cocoa provides potable water, drawn from the Floridan Aquifer,
to the central portion of Brevard County. The maximum daily capacity is 40 million gallons
per day (mgd), and average daily consumption is 26 mgd (Cocoa Beach Area Economic
Development Council 1988). CCAFS receives its water supply from the City of Cocoa and
uses 3 mgd. To support launches, the distribution system at CCAFS was constructed to
provide up to 30,000 gal/min for 10 min.

Waste management. The cities of Cocoa, Cape Canaveral, Cocoa Beach, and
Rockledge each are served by their own municipal sewer systems. Unincorporated areas of
Central Brevard County are served by several plants. One county plant in Port St. John,
south of Titusville, has reached capacity, and plans to build a new plant are uncertain.
Other county systems are expected to resolve any capacity problems by mid-1990. Municipal
systems in Cape Canaveral, Cocoa Beach, and Cocoa recently were expanded, and plans are
under way to expand the Rockledge system (personal communication from D. Martens,
Director of Water/Wastewater Division, Brevard County Utility Systems, June 21, 1989).
CCAFS provides for its own sewage disposal with on-site packaged treatment plants.

Nonhazardous solid waste at CCAFS is managed according to the nature and
quantity of the waste. The CCAFS sanitary landfill, which is located near the skid airstrip
(see Fig. 1.2), accepts only construction debris. Debris from large construction projects is
usually disposed of off-base by the contractor.
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Hazardous wastes at CCAFS are managed by a joint USAF/NASA contractor
certified to conduct hazardous waste disposal. For the Titan IV program, wastes not
incinerated or recycled would be placed in interim storage at a designated accumulation area
at the VIB for up to 90 days before being transported to a permitted storage site or off-site
for disposal. The contractor would handle disposal in accordance with state and federal
regulations and the Eastern Space and Missile Center (ESMC) Hazardous Waste
Management Plan (OPLAN 19-14). Hazardous wastes generated in support of commercial
launches would be disposed of by a certified contractor.

Power. Florida Power & Light (FPL) supplies electricity to Brevard County.
CCAFS is serviced by FPL through a 240/138-kV switching station. The FPL net capacity
in the summer of 1988 was 16,137 MW. The historical system peak of 12,533 MW occurred
on January 22, 1985 (communication from M. Philo, FPL, to J. Morrissey, SAIC, June 6,
1989).

Public safety. The police departments in the 5 municipalities of the central Brevard
area have 1 officer per 631 people, and fire protection has 1 full-time officer per
936 people (Cocoa Beach Area Economic Development Council 1988). Police and fire
services at CCAFS are provided by the Launch Base Support Contractor and include mutual
agreements with other jurisdictions, particularly the city of Cape Canaveral and KSC.

Health care. CCAFS is equipped with a dispensary operated under a joint contract
(NASA/USAF) with EG&G, Inc., to handle accident cases, physical examinations, and
emergencies involving the work force. Additional medical services are available at the Air
Force Systems Command Hospital, Patrick AFB and at two hospitals in the Cocoa Beach
Area. The two off-site hospitals have a total of 458 beds.

Transportation

Principal routes near CCAFS are Interstate 95, U.S. 1, and State Routes A1A, 401,
528, 3, 405, and 407 (Fig. 1.1). Bridges and causeways link the urban areas on the beaches,
Merritt Island, and the mainland. Daily traffic loads on off-base roads fluctuate widely

because of tourism in the beach resort areas. ,
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Peak traffic on off-base roads is created by workers commuting to CCAFS and the
beaches, out-of-town tourists year-round, and weekend tourists from Orlando and other
areas on the mainland. The highest volumes of traffic occur on Saturdays. State Route
(SR) AlA, a four-lane divided road that extends along much of Florida’s east coast, has
been experiencing congestion. Peak traffic on SR A1lA occurs in the afternoon as well as
on weekends. The Florida Department of Transportation (FDOT) has planned an
engineering study to widen SR AlA to six lanes south of the SR 401 interchange for 6.5 mi
through Cocoa Beach in the late 1990’s. There is a major congestion problem on SR AlA
south of SR 528 in Cocoa Beach (letter from R. Kamm, Asst. Director, Brevard County
Traffic Management Division, to Janice Morrissey, SAIC, June 2, 1989).

All roads on CCAFS and KSC are federal property. Employee access to CCAFS is
provided by the NASA Causeway from the west, SR 401 from the south, and the Cape
Road from the north. Public access from the north is restricted because of its proximity to
NASA’s Shuttle launch pads 39A and 39B. The NASA causeway begins on the mainland at
US. 1 south of Titusville and is a four-lane limited access facility. About 1.5 miles east of
the intersection with N. Courtenay Parkway (SR 3) in the center of KSC and just east of
the KSC operations complex, the causeway narrows to two lanes.  The Causeway is,
therefore, two lanes as it crosses the Banana River into CCAFS. The Causeway terminates
at a "T" intersection with the north-south road that runs the length of CCAFS. This road,
the Cape Road, is variously two or four lanes. It exits the south end of CCAFS on the
north side of Port Canaveral. At this southern access point, the road is two lanes with a
continuous center turn lane. Outside CCAFS, the road becomes SR 401. Problems are
currently being experienced at the 401/528 interchange south of CCAFS by increased traffic
related to the construction of a cruise ship terminal at Port Canaveral. Congestion and
potential traffic hazards are caused by cross-traffic of construction vehicles travelling to the
Port, unaided by traffic signals; increased traffic to Orlando from cruises; and back-ups
caused by the priority of commercial vessels to use of the drawbridge.

Traffic frequently is backed up outside the South Gate of CCAFS during morning
badge-checks. KSC also experiences frequent congestion during morning and afternoon
peak hours on the 4-lane section of NASA Causeway from U.S. 1 to KSC (Capt. Bullington,
Pan Am World Services Security Police, personal communication with Janice Morrissey,
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SAIC, September 22, 1989). A 24-hr traffic count on North Cape Road in the vicinity of
LC-41 indicated 612 northbound vehicles and 649 southbound vehicles. During peak hours,
there is a stable traffic flow, with no backups caused by traffic congestion. Because of its
location between two major operational areas (LC 40/41 and LC-39), the North Cape Road
experiences frequent, unscheduled closing due to operational requirements and thus is not a
reliable access/egress route for CCAFS. When the North Cape Road is closed, commuters
must go south on SR 3 to the two-lane NASA Causeway (Capt. Bullington, Pam Am World
Service Security Police, personal communication with Janice Morrissey, SAIC, September 22,
1989). Traffic counts for a 24-hr period (in November 1988) on the NASA Causeway
indicated 4,300 eastbound vehicles and 4,280 westbound vehicles.

On Cape Road in the vicinity of Gate 1 at the south end of CCAFS, a 24-hr count
showed 6,172 northbound vehicles and 6,522 southbound vehicles. There is a stable traffic
flow during peak hours, with minor backups (letter from Lt. Col. W. K. Penley, USAF, to
Janice Morrissey, SAIC, July 10, 1989). In 1963, the South Gate typically handled 8,000
vehicles during a 24-hr period; however, severe back-ups resulted during morning rush hour
(Capt. Bullington, Pam Am World Service Security Police, personal communication with
Janice Morrissey, SAIC, September 22, 1989).

2.1.1.2 Cultural resources

Archeological and historical surveys of CCAFS were conducted in 1984 (Levy,
Barton, and Riordan 1984; Barton and Levy 1984). The surveys identified 32 prehistoric
and historic sites and several uninvestigated historical localities associated with the
4,000-5,000 years of human occupancy of the cape. The field survey indicated that many of
the archeological resources had been severely damaged by construction of roads, LCs,
powerlines, drainage ditches, and other excavation associated with the development of
CCAFS. The survey recommended further evaluation for 11 sites to determine eligibility for
the National Register of Historic Places.

Attempts are being made by the U.S. Department of the Interior, National Park
Service, and USAF to protect significant resources associated with the Man in Space

National Historic Landmark Program. Areas designated landmark sites include the Mission
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Control Center and Complexes 5/6, 26, 34, 14, and 19, which were used during the Mercury
and early Gemini manned space flights. .

Facilities at LC-40 are located on previously disturbed land. LC-41 is located in a
highly disturbed area that was not included in the archaeological survey. The closest
recorded archaeological site (BR 221) is located 4 mi north of LC-41. LC-41 has been
evaluated and determined not to be part of the Man in Space program. The survey located
no known historic or archaeological resources at the proposed SMAB site, which lies on a
man-made causeway covered by 15 ft of fill and no native soils. Similarly, the ITL Area is
situated on a man-made island and is unlikely to contain native soils.

Consultation with the Florida State Historic Preservation Officer (SHPO) with regard
to archaeological or historic resources that would be impacted by the Titan IV program
activities has been completed (see App. B).

2113 Ambient noise

Monitoring of ambient noise levels at CCAFS has not been performed. However,
noise levels at the ITL Area, LC-40, and LC-41 would be expected to approximate those of
an urban industrial area, or 60-80 dBA.

212 Natural Environment
2121 Climate and air quality
Climatology

The climate at CCAFS is strongly influenced by its coastal setting. Annual variations
in atmospheric temperature and moisture content are slight because of the moderating
effects of the Atlantic Ocean. The annual average temperature at CCAFS is 71°F. Average
daily minimum temperatures range from 51°F in February to 73°F in August. Average daily
maximum temperatures range from 69°F in January to 88°F in July. Between 1968 and

1978, the lowest recorded temperature at CCAFS was 19°F; the highest was 98°F.
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Surface-based temperature inversions are infrequent, occurring 2% of the time.
Temperature inversions aloft caused by sea breeze circulations and by subsidence associated
with the Bermuda high-pressure feature are much more common.

Relative humidity at CCAFS is usually between 70 and 100% because of the
proximity of the ocean and inland waterways. Fog is uncommon during most of the year
but occurs about 1 out of 4 days during the winter. Annual average precipitation in the
CCAFS area is 45 in., with the monthly maximum occurring in September and the monthly
minimum occurring in April

The sea breeze and land breeze circulations, caused by uneven solar heating and
surface radiation properties of the land and ocean, are very common in summer and less
common in winter. The sea breeze (onshore or easterly winds) occurs during the daytime,
while the land breeze (offshore flow) occurs at night. Figure 2.1 is a wind rose showing the
frequency distribution of wind speeds and directions at CCAFS. Winds predominate from

the southeast quadrant.
Air quality

The air quality at CCAFS is very good because there are few local pollutant sources.
Air quality monitoring data for the CCAFS vicinity are limited. Recent (1986) ambient air
quality data indicate that there were two monitoring sites operated at Titusville and two on
Merritt Island but that these sites measured only total suspended particulate (TSP) matter.
TSP concentrations measured at these sites in 1986 were well below the National Ambient
Air Quality Standards (NAAQS) for TSP (FDER 1987).

Effective July 31, 1987, the U.S. Environmental Protection Agency (EPA) replaced
the NAAQS for TSP (150 ug/m’ 24-hr average and 75 ug/m’ annual average) with NAAQS
for particles less than 10 um in diameter (PM-10). The new PM-10 standards were set at
150 pg/m’® and 50 pg/m’ for 24-hr and annual average concentrations, respectively. Even if
all TSP measured at Titusville and Merritt Island in 1986 were under 10 um in diameter,
the new PM-10 NAAQS would still have been met.

No long-term measurements are available from the CCAFS vicinity for the other five
criteria air pollutants: sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon monoxide (CO),
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Fig. 2.1. Wind rose for Cape Canaveral for 1968-1978.
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ozone (O,), and lead (Pb). However, episodic measurements for some pollutants have been
made in conjunction with space vehicle launches at CCAFS and KSC. CCAFS and the
vicinity are considered by EPA to be either "in attainment” or "unclassifiable” with respect to
NAAQS for criteria pollutants (40 CFR Pt. 81). There are no designated NAAQS

"nonattainment” areas in Brevard County.

2.1.22 Surface water resources

Major inland water bodies near CCAFS are the Banana River and Indian River to
the west and the Mosquito Lagoon to the north (Fig. 2.2). These are shallow lagoons,
except for the portions that are maintained as part of the Intracoastal Waterway between
Jacksonville and Miami. The Indian and Banana rivers have a combined area of 150,000
acres in Brevard County; the combined drainage area is 540,000 acres. The Indian River is
connected to the Atlantic Ocean to the south of CCAFS by Sebastian Inlet and to the
north through Haulover Canal to the Mosquito Lagoon and subsequently through Ponce de
Leon Inlet.

The existing SMAB and the ITL Area are located on a man-made causeway in the
Banana River, a saltwater tidal lagoon (Fig. 2.2). Runoff from these areas (as well as most
of the CCAFS) is to the Banana River either directly or via percolation to groundwater
(USAF 1989a). The Banana and Indian Rivers merge to the south of the site and join the
Atlantic Ocean about 80 km (50 mi) south of the SMAB site.

Both L.C-40 and LC-41 are located on a barrier island between the Atlantic Ocean
and the Banana River (Fig. 2.3). Because of the porous nature of the soil in the area and
high percolation rate (greater than 20 in./hr), most of the surface runoff from the
complexes percolates into the soil; any remaining surface runoff flows toward the Banana River.

Wetlands adjacent to both LC areas are discussed in Sect. 2.1.2.6. There are no
freshwater resources at any of the Titan IV facilities sites.

The FDER samples the Banana River monthly at the four locations shown in -
Fig. 23. At NASA Causeway East, the station nearest the Titan IV facilities, water
temperatures ranged from 52° to 87°F and salinity from 15 to 36 parts per thousand

between 1981 and 1986. Dissolved oxygen concentrations were normally greater than
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5.5 mg/L, although values as low as 4 mg/L were observed. Other parameters monitored
included pH, biological oxygen demand, turbidity, chlorophyll, and nutrients. Results of
FDER water quality analyses of the Banana River are given in Table 2.1.

Table 2.1. Surface water quality characteristics of the Banana River
adjacent to the Cape Canaveral Air Force Station®

Parameter Concentration®
Secchi depth (meters) 1.2
Color (Platinum-Cobalt color units) 12.5
Specific conductance (umhos/cm) 28,700
Dissolved oxygen 5.6
5-day biological oxygen demand (BOD) 23
pH (83, 8.4)°
Total alkalinity [as calcium 164.0
carbonate (CaCO,)]

Salinity (ppt)° 17.8
Total Kjeldahl nitrogen (as N) 1.55
NO;+ NO, (as N) 0.01
Total phosphorus (as P) 0.04
Chlorophyll 2 (ug/L)* 27
Turbidity (NTU)® 6.6

®All values were expressed in mg/L unless otherwise noted and are the mean of two
samples, one in November 1983 and one in May 1984, taken at site 1 on Fig. 2.3.

®Measured values.

‘ppt = parts per thousand

dug/L = micrograms per liter

*NTU = nephelometric turbidity unit

The waters of the Merritt Island Wildlife Refuge and Canaveral National Seashore
to the north, Sebastian Inlet State Recreational Area to the south, and the Banana River
Aquatic Pr&servé (Fig. 2.2) are classified as Class III Outstanding Florida Waters
(Environment Reporter 1988). Class III waters are considered suitable for recreation and
for the propagation and maintenance of fish and wildlife and as such are afforded the
highest degree of protection by the FDER. The Banana River is also designated as an .



49

Outstanding Florida Water [Chap. 17-3.041(4)(h), Florida Administrative Code], which
affords it the highest degree of regulatory protection. Activities near or discharges into
Outstanding Florida Waters, including activities related to drainage, flood control, or
dredging and filling, are permitted only if the developer implements management practices
and suitable technology approved by the FDER [Chap. 17-4.242(1)(b)].

2123 Geology, soils, and groundwater

CCAFS lies on a barrier island composed of relict beach ridges (remnants of an
ancient beach) formed by wind and wave action. The island is 4.5 mi wide at its widest
point. The land surface ranges from sea level to 20 ft above mean sea level. The island is
underlain (in ascending order) by more than 320 ft of mainly carbonate strata belonging to
the Floridan Aquifer, 160 ft of confining beds, and 100 ft of upper Miocene to recent age
unconsolidated carbonate sands, silts, and shell fragments belonging to the near-surface
aquifer.

Soils on the CCAFS were mapped by the U.S. Department of Agriculture Soil
Conservation Service (SCS) (USAF 1989a). The site is underlain by the Canaveral-Urban
Land Complex. The urban complex includes impermeable asphalt and concrete surfaces as
well as permeable sands and shell fragments dredged from the Banana River. Native soils
are highly permeable (greater than 20 in./hr). According to SCS, the soils at CCAFS are
not suitable for agricultural use.

COE (1989) describes foundation conditions beneath the proposed SMAB site.
Foundation bore holes varied in depth from 15 to 127 ft. The soil profile at SMAB consists
of alternating layers of silty sand and well sorted sand. The density of sand layers ranges
from loose to dense and appears to be unrelated to depth. Layers of very soft clayey silt
were found at depths of 13.5 and 60 ft. The upper silt layer is believed to be the original
ground surface prior to filling for an existing causeway. Shell fragments are found
throughout the depth of bore hole drilling. Groundwater in the bore holes was generally
encountered at a depth of 6 ft, fluctuating with rainfall and tides.

Groundwaters of the deeper Floridan and near-surface aquifers are hydraulically

isolated from one another; hence, any contamination of the upper aquifer would not impact
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the deeper aquifer. The Floridan Aquifer is under artesian pressure, whereas the
near-surface aquifer is not, and the chemical composition of groundwater from the two
aquifers is distinctly different (Table 2.2). The Floridan Aquifer contains nonpotable and
brackish (TDS greater than 1000 mg/L) water that exceeds most secondary drinking water
standards whereas groundwater from the near-surface aquifer is potable (TDS less than 500
mg/L) and exceeds only the secondary drinking water standard for iron. Table 2.2 compares
the chemical compositions of these aquifer waters with Florida primary and secondary
drinking water regulations (FDER 1989a; FDER 1989b).

Shallow (15-ft) groundwater monitor wells have recently been installed at the LC-40
and LC-41 sites, as shown in Fig. 2.4. Also shown in this figure are wastewater discharge
points for the flame bucket and oxidizer scrubber and their associated percolation ponds.
Table 2.3 provides recent (June 1988) groundwater data from wells at LC-41 (no data are
available for wells at L.C-40) for comparison with Florida primary and secondary drinking
water standards. All wells at LC-41 exceed primary drinking water standards for cadmium.
Several wells exceed secondary drinking water standards for iron and manganese, and water
from well No. IV is brackish. Traces of 1,1,1-trichloroethane, benzene, and dimethyl-
hydrazine were also found in water samples from well No. IV. Water samples from well
No. IV were also turbid, suggesting that contaminants adsorbed on soil particles may have
been solubilized during sample collection. More recent analyses of samples taken in
November 1988 at both LC-40 and LC-41 wells did not reveal the presence of organic acids,
base/neutral organics, or volatile organics at detection limits ranging from 5 to.100 parts per
billion (ppb) in the November sample analyses. Most detection limits were 10 ppb.

2124 Terrestrial ecology
Vegetation and fauna of CCAFS
The vegetation types found at CCAFS have been mapped and described (George -

1987; Provancha, Schmalzer, and Hinkle 1986). The complex is dominated by three
community types-—coastal scrub (9,400 acres), coastal strand (2,300 acres), and coastal dune
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Table 22. Water quality characteristics of the deeper, confined Floridan

aquifer and the near-surface, unconfined aquifer compared with
Florida primary and secondary drinking water standards

Deeper, confined Near-surface Maximum
Parameter Floridan Aquifer®® unconfined aquifer®® contaminant level*9
Secondary
Standards
Chloride 540 8.50-21.4 250
Copper <0.01 <0.03 1
Iron 0.02 0.73-1.56 03
Manganese <0.001 0.03 0.05
Sulfate 85 13.88-19.33 250
TDS® 1425 194-258 500
Zinc <0.01 <0.01-0.166 5
pHf 7.6 | 6.92-7.78 6.5-8.5
Primary
Standards®
Arsenic <0.01 <0.01-0.166 0.05
Barium 0.02 <0.15 1.0
Cadmium <0.001 <0.01 0.01
Chromium 0.001 <0.04 0.05
Fluoride NA 0.45-0.48 20
Lead <0.001 <0.05 0.05
Mercury 0.0005 <0.002 0.002
Nitrate (as N) <0.01 <0.02-0.14 10
Selenium 0.006 <0.01 0.01
Silver <0.001 <0.03 0.05
Sodium 1400 6.12-10.76 160

*Concentrations in mg/L except for pH, reported in pH umts

PCCAFS facility 1717 well; June 1984,

“CCAFS landfill monitoring station; range of values in 1986

YFlorida Department of Environmental Regulations Maximum Concentration

Levels—Rule 17-550.320 (FDER Secondary Drinking Water Standards).

Florida Department of Environmental Regulations Maximum Concentration

Levels—Rule 17-550.310 (FDER Primary Drinking Water Standards)
°TDS=total dissolved solids.

fNegative log of the hydrogen ion concentration; the pH must not vary more than
one unit above or below natural background of predominant freshwater and coastal waters
or more than 0.2 units above or below natural background of open water (Florida Water

Quality Standards, FDER 1989b).

EWater quality data available only for metals, fluoride, nitrate, and selenium.
Sources: USAF 1989a; FDER 1989a; FDER 1989b.
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Table 23 Groundwater quality of LC41 monitor wells, June 1988*

Well number Maximum
contaminant
Parameter 1 2 3 4 5 level
Seco
standards
Chloride 11 15 15 130 15 250
Copper <0.03 <0.03 <0.03 <0.03 <0.03 1
Iron 0.11 1.19 0.95 12.1 022 03
Manganese <0.02 0.06 <0.02 0.20 0.06 0.05
Sulfate 9 40 7 2 13 250
TDS 240 474 374 1388 274 500
Zinc 0.05 <0.01 <0.01 <0.01 0.05 5
pH 7.6 8 73 7.4 7.5 6.5-8.5
Primary
' standards®
Arsenic <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Barium <0.15 <0.15 <0.15 <0.15 <0.15 1
Cadmium 023 0.10 1.26 " 0.21 0.63 0.01
Chromium <0.04 <0.04 <(0.04 <0.04 <0.04 0.05
Fluoride 0.24 0.79 1.30 0.43 0.34 2
Lead 0.003 <0.003 <0.003 <0.003 <0.003 0.05
Mercury - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.002
Nitrate 1.45 <0.02 0.04 0.04 0.03 10
Selenium <0.01 <0.01 <0.01 <0.01 <0.01 0.01
Silver 0.04 <0.03 <0.03 <0.03 <0.03 0.05
5 9 10 84 7 160

Sodium

#Concentrations in mg/L except for pH, reported in pH units.
®Florida Department of Environmental Regulations Maximum Concentration
Levels—Rule 17-550.320 (FDER Secondary Drinking Water Standards).
_ ‘Florida Department of Environmental Regulations Maximum Concentration
Levels—Rule 17-550.310 (FDER Primary Drinking Water Standards).
Source: Patrick AFB 1989.

(800 acres). Three minor but ecologically significant community types present on the

complex are freshwater wetlands (20 acres), mangrove swamp (450 acres), and salt marsh

(140 acres). Because of the restricted nature of its activities, the CCAFS has retained a

near-natural condition on much of its land. The majority of the acreage remains as virgin
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stands or secondary growth indigenous to the Florida coastal strand. Consequently, CCAFS
offers excellent habitat for a wide variety of wildlife species, including some rare and
endangered species.

Figure 2.5 depicts the vegetation on the portion of CCAFS potentially impacted by
the activities considered in this assessment. The new SMAB would be located on the
transporter causeway in the Banana River. The vegetation near the proposed facility is
grass or bare soil, characteristic of highly disturbed sites. An area of wetlands is just south
of SMAB, where the transporter tracks would cross (Sect. 2.1.2.6). LCs 34 and 37 are
industrial areas containing ruderal vegetation surrounded on the east by coastal strand
vegetation and on the west by coastal scrub vegetation. LCs 40 and 41 are industrial areas
containing ruderal vegetation and largely surrounded by coastal scrub. Coastal dune, coastal
strand, and all three wetlands community types intermixed occur within 1,000 ft of LC-40
and LC41. Following is an excerpt from George (1987) describing the major vegetation
community types and their associated fauna in the vicinity of the Titan IV facilities. No
information is available on terrestrial invertebrate species.

Coastal scrub—This community varies in height from 3 to 20 ft tall. It is
charac'terized by short trees and shrubs such as the introduced Brazilian pepper tree,
cabbage palm, Hercules Club, a variety of oaks, wax myrtle, and wild mulberry. The
understory is very limited and there are often openings in the shrub-tree canopy. The
community provides habitat for 10 species of mammals including Florida white-tailed deer,
armadillo, bobcat, feral hogs and the Southeastern beach mouse (federally designated
threatened species); 14 bird species -including red-tailed hawk, red-headed woodpecker, and
the Florida scrub jay (federally designated threatened species); and 5 reptile species, _
including the Eastern indigo snake (federally designated threatened species), and the gopher
tortoise. ‘ '

Coastal strand—This community occurs immediately inland of the coastal dunes and
is composed of a dense thicket of woody shrubs 3-13 ft tall, including such species as
cabbage palm, saw palmetto, and tough buckthorn. An understory of prickly pear, partridge
pea, and grasses is typical. The community provides habitat for eight mammal species
including Florida white-tailed deer, raccoon, Florida mouse (a state-designated threatened
species), and the Southeastern beach mouse. Fourteen bird species utilize this community
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(the same species that inhabit the coastal scrub), while only two reptiles—the gopher
tortoise (2 candidate 2 species) and the eastern diamondback rattlesnake—are found here.

- Coastal dune—~This community includes the area from the high tide line to about
halfway between the primary and secondary dune crest or the beginning of the coastal
strand community type. It is characterized.by a single layer of grass, herbs, and dwarf
shrubs including such species as sea grape, cabbage palm, partridge pea, sea oat, and beach
grass. Florida Statute 370.41 prohibits the disturbance or removal of sea oatsl(George
1987). The community provides habitat for seven mammal species, including the |
Southeastern beach mouse. Most notable are raccoons, which feed on the trash, fish, and
food items washing ashore. Four bird species are found here, including the Florida scrub
jay. The dune areas at CCAFS and the adjacent KSC are important for sea turtle nesting
which occurs from early May uatil the end of October. Raccoons are a primary predator of
the nests. The nesting of the sea turtles, a federally designated endangered species, has -
been the subjeét of ongoing study and concern for several years (NASA 1984; NOAA '1987,;
George 1987; USAF 1988d) and is discussed in Sect. 3.1.7.

2125 Agquatic ecology

CCAFS is located in a transition zone between temperate and tropical climates;
consequently, the aquatic biota found in the area are representative of both climates. The
surface water habitais at and near CCAFS include marine (Atlantic Ocean), estuarine
(Banana and Indian rivers), and freshwater (St. Johns River, to the west of the Indian
River) (see Fig. 2.2). _

No freshwater is found at or near the Titan IV launch and support facilities at
CCAFS. Aquatic species in the Titan IV facilities area would occur in the Banana River
and in the wetlands adjacent to the LGCs. No information is available concerning aquatic
fauna in the wetlands. A description of wetlands vegetation follows in Sect. 2.1.2.6.
chuatic vegetation, abundant in the Banana River, stabilizes the substrate and serves as a
source of food and habitat for many fish and invertebrate species. Seagrasses, including
turtle grass, manatee grass, and Cuban shoal gréss, are the most common vegetation in the

Banana River.
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The benthic macroinvertebrate community of the Banana River is dominated by
polychaetes, molluscs, and crustaceans (Reish and Hallisey 1983). Numerous local marine
fish species collected in the Banana River include redfish, mullet, snook, drum, and
sheepshead (George 1987). The lagoons are considered to be productive habitats for fishes
and aiso support numerous waterfowl, alligators, and some mammals.

2126 Floodplains and wetlands
?

Three wetland community (mangrove swamp, saltwater marsh, and freshwater
marsh) occur at CCAFS (Fig. 2.5). The wetland adjacent to LC41 is mixed salt-tolerant
grass marsh with some black mangrove and sea oxeye vegetation areas. The wetland at
LC-40, wliich is separated from the complex by a narrow band of wax myrtle/Brazilian
pepper vegetation to the west, consists of white/mixed mangrove with scattered areas of
mixed salt-tolerant grass marsh areas interspersed. The wetlands near LC40 and LC41
probably receive some surface runoff from the sites; however, most of the water entering
them is assumed to come from groundwater (see Sect. 2.1.2.3).

The wetlands at the proposed SMAB site are depressions consisting of woody
vegetation typical of an upper (high) salt marsh community.

21.2.7 Threatened and endangered species

To comply with the requirements of Section 7c of the Endangered Species Act
(Public Law 93-205) and with the Marine Mammals Protection Act, the USAF has consulted
with the FWS and the National Marine Fisheries Service for information and comment on
the potential for adverse impacts to protected species and habitat at CCAFS (see App. B
and App. C). No federally designated threatened or endangered flora exist at CCAFS.

Two species of plants at CCAFS, Verbena maritima and Hymenocallus latifolia (a dune
species and coastal strand species, respectively), are currently listed as Type 2 candidate
species and, as such, are under consideration for threatened status (personal communication,
Don George, Pan Am World Services, Inc., with R. L. Graham, ORNL, April 17, 1989).
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Table 2.4 lists threatened and endangered animal species at CCAFS and in the
vicinity, and Fig. 2.6 shows the location of their habitats. No threatened or endangered
aquatic species are known to exist in the surface waters near the launch sites or support
facilities. An endangered marine mammal, the manatee, inhabits the Indian and Banana
rivers; a manatee sanctuary has been designated in the Banana River (Fig. 2.6) (Provancha
and Provancha 1988; Shane 1983). Protected marine species found in coastal waters
adjacent to CC_AFS include the finback, humpback, right, sperm, and sei whales.

Loggerhead, Atlantic green, and leatherback turtles nest on the ocean beaches of
CCAFS between May and October each year (NASA 1984; NOAA 1987; George 1987;
USAF 1988d). The beaches of CCAFS and KSC are critical habitat for Atlantic Coast
populations of both the loggerhead and green sea turtle. . Aerial pelagic surveys indicate that
loggerhead densities are greater in the vicinity of Cape Canaveral in the spring and summer
than anywhere else along the entire Atlantic coast. Each year 1,200 to 1,500 loggerhead
and 10 to 20 green sea turtle nests occur on the 30-km (21-mi) stretch of CCAFS beach.
(NOAA 1987).

The dune habitat at CCAFS is used as a wintering area by Arctic peregrine falcons
(George 1987), and a wood stork rookery is found on a mangrove island northwest of
LC-41 (see Fig. 2.6) (personal communication, Dave Breininger, Bionetics, Co., with
R. L. Graham, ORNL, July 19, 1989). Florida scrub jays extensively use the scrub
vegetation surrounding the perimeter fences at LCs 40 and 41 (Fig. 2.5), and nests have
been observed within 660 ft (201 m) of LC-41. The population of scrub jays within a
0.4-mi (0.6-km) radius of the LC 40 and 41 launch pads was estimated using scrub jay
density and habitat and territory data from studies at the adjacent Kennedy Space Center
(USAF 1989¢). This distance was used because it includes the near-field zone that extends
about 600 ft (182 m) from the pad. An estimated range of 60-199 jays was predicted within
a 0.4-mi radius (0.6-km radius) of LCs 40 and 41. Breininger (1989) estimated between 920
to 1,840 scrub jays at CCAFS (based on bird densities per hectare and hectares of available
habitat), which is about 10% of the state population reported by Cox (1984, 1987).
Therefore, the estimated maximum population at LCs 40 and 41 ranges between 3% to 11%
of the estimated maximum CCAFS population, or a range of 0.3% to 1% of the state
population.
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Table 2.4. Listed and proposed threatened and endangered animal species
and candidate animal species in Brevard County and their status on

Cape Canaveral Air Force Station
Federal Cape Canaveral
Species? status® Air Force Station®

Loggerhead [sea turtle]
Green sea turtle
Leatherback [sea turtle]
Kemp’s ridley [sea turtle]
Hawksbill [sea turtle]
Eastern indigo snake
American alligator
Atlantic salt marsh snake
Gopher tortoise

Gopher frog

Alligator snapping turtle

Florida scrub jay

Wood stork

Bald eagle

Piping plover

Arctic peregrine falcon
Audubon’s caracara
Red-cockaded woodpecker

Kirtland’s warbler

Reptiles and Amphibians

T

54 m o m

T(S/A)

8 8 8

5:

m © <4 <54 - m m =~

Occurs on beach/nests
Occurs on beach/nests
Occurs on beach/nests
Occurs on beach/no nests
Occurs offshore/no nests
Resident

Resident

Not observed

Resident

Not observed

Not observed

Resident
Resident
Visitor
Visitor
Transient
Not observed
Not observed

Not observed
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Table 24. (continued)

Federal Cape Canaveral
Species® status® Air Force Station®
Birds (continued)
Bachman’s sparrow c2 Visitor
Reddish egret Q Visitor
Mammals
West Indian manatee E Resident in waters
Southeastern beach mouse T Resident
Finback whale E Ofishore waters
Humpback whale E Offshore waters
Right whale E Offshore waters
Sperm whale E Offshore waters
Sei whale E Offshore waters
Florida mouse (00 Resident

Q

Round-tailed muskrat Possible resident

#Scientific names of federally listed threatened or endangered species are found in
FWS (1989). The reader is referred to Banks, McDiarmid, and Gardner (1987) to obtain
scientific names of other species.

PE = endangered; S/A = similarity of appearance; T = threatened; C2 =
Candidate 2 (proposed for listing as threatened).

‘Resident = a species that occurs on CCAFS year-round; Visitor = a resident bird
species that occurs on CCAFS but does not nest there; Transient = a bird species that
occurs on CCAFS only during season of migration; Not observed = species occurs either as
a resident or as a visitor in Brevard County but has not been observed on CCAFS.

Sources: USFWS 1989; USAF 1989a; George 1987 (personal communication, Dave
Rininger, Bionetics Co., with Robin Graham, July 19, 1989).
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The southeastern beach mouse inhabits sand dunes mainly vegetated by sea oats
(Uniola paniculata) and dune panic grass (Paspulum amarulum) and adjoining scrub,
characterized by oaks (Quercus sp.), sand pine (Pinus clausa), and palmetto (Serenoa repens)
Extine and Stout (1987). The dune grassland at CCAFS is excellent, extensive habitat for
beach mice (see Fig. 2.6), and the population density there is high. Northward, the habitat
narrows to a single dune in Canaveral National Seashore, where population density appears
to be lower. Data obtained from trapping in dune, strand, and scrub vegetation at LC 40
suggest a beach mouse population range of 11,024 to 15,199 for all suitable habitats
(USAF 1989¢). Assuming similar beach mice densities exist at LC 41 as for LC 40 and
extrapolating those densities to all suitable habitat, a population rangé of 13,042 to 18,940
was estimated (USAF 1989e). The estimatéd population of beach mice within the disturbed
coastal scrub, which is primarily found within a 0.4-mile radius, is 5,732 for LC-40 and 6,177
for LC-41. '

22 VANDENBERG AIR FORCE BASE
221 Man-Made Environment
22.1.1 Sociceconomic resources

The commuting patterns for current VAFB workers generally indicate that the
VAFB area of influence is the North County region of Santa Barbara County, which
encompasses the area north of Lompoc (see Fig. 1.5). The area to the south is defined as
the South Coast area. Within the North County, VAFB economic influence centers on the
Lompoc and Santa Maria valleys.

Population distribution and trends

The total population of Santa Barbara County was 298,700 in 1980.. The county’s
population grew at an average annual rate of 2.1% from 1975 to 1980. The estimated
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population increased to 334,600 in 1985 and is projected to reach almost 365,000 by 1990
(California Population Research Unit 1986). The population trend of cities in Santa
Barbara County is shown in Fig. 2.7. In 1985, Lompoc had an estimated population of
29,100, and Santa Maria had an estimated population of 48,350.

Activities at VAFB have influenced population growth patterns in Santa Barbara
County over the last 30 years. The working population at VAFB was 15,016 in 1986, an
increase of more than 4,600 from a decade earlier but a substantial decrease from the mid-
1960s, when the VAFB working population was above 18,000. Between 1960 and 1970,
Lompoc grew by about 11,000 persons, or 75%, while Santa Maria increased its population
by 13,000, a 69% growth rate. Growth continued between 1970 and 1980, although at a
much slower rate, with the population of Lompoc increasing by 4% and that of Santa
Maria increasing by 21%. Although total employment at VAFB has decreased, North
County population growth has continued as a result of the development of offshore oil and
gas resources. More than 80% of the oil-related growth is believed to have occurred in

North County communities.
Land use

VAFB is located in northwest Santa Barbara County and comprises 98,400 acres, or
5.6% of the county. Urban uses account for about 3% of the total land area in the county.
The populated areas of the county are primarily concentrated along the coast, in
communities along U.S. 101 and Highway 1. Santa Maria is located 12 mi northeast of the
main base complex, and Lompoc lies 5 mi to the southeast. Vandenberg Village and Mission
Hills lie to the east in Lompoc Valley. Casmalia, Guadalupe, and Santa Maria-Orcutt are
located north and east in the Santa Maria Valley. The Santa Barbara urban complex lies
50 mi to the southeast along U.S. 101. Large agricultural areas common throughout the
region form a buffer between these urban centers and VAFB. The VAFB shoreline
includes three public beach parks, one each immediately north and south of VAFB and one
at Surf, which lies on the boundary of North and South VAFB (USAF 1988b).
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Employment and economy

VAFB is the major economic influence in northern Santa Barbara County and the
Lompoc Valley. Approximately 40% of the Lompoc Valley and 9% of the Santa Maria
Valley labor forces are employees at VAFB. VAFB employment decreased by 30% from
1985 to 1987, partly as a result of a 45% decline in the number of aerospace contract
employees. Growth in the business sectors of Lompoc and Santa Maria occurred at rapid
rates during the 1980s in association with construction of SLC-6 and other activities in
preparation for the Space Shuttle Program at Vandenberg. The mothballing of the program
following the Space Shuttle Challenger disaster resuited in a large surplus in the services
economy, particularly in the restaurant and hotel/motel industries, where much of the new
growth occurred (personal communication, T. Martin, Principal Planner, City of Lompbc,
with Janice Morrissey, SAIC, June 15, 1989).

Much of the employment in Santa Barbara County has been related to the
construction of oil facilities, which has helped to maintain a steady construction work force
in tiae area in spite of space program fluctuations. Oil-related construction workers reside
primarily in the Lompoc Valley.

Housing

The estimated number of housing units in Santa Barbara County in 1985 was
131,000, an increase of 20% from the 1980 level of 109,000 (USAF 1989d). The ownership
housing stock in Lompoc is very strained. The price of single-family homes in Lompoc has
risen 42% over a 12-month period. The large surplus of rental units and hotel rooms exists
because of expansion to accommodate the construction of SLC-6 for the Space Shuttle.
Vacancy rates in apartment units average 12% (personal communication, T. Martin,
Principal Planner, City of Lompoc, with Janice Morrissey, SAIC, June 15, 1989).



Facilities and services relevant to the possible influx of workers at VAFB include
schools, utilities, and waste disposal.

Schools.. The VAFB-related school population is concentrated in the Lompoc
Unified School District, which includes two elementary schools, a middle school, and a high
school located on VAFB. Enrollment in Lompoc Unified totailed about 9,000 during the
1986-87 school year (California Department of Education 1987). As of 1987, the Lompoc
Unified district had ample capacity, as did the Orcutt Elementary and Santa Maria Joint
Union High School districts.

Water. In 1986, VAFB supplied about 90% of its own water, purchasing the
remainder from the adjoining Park Water Company. Water usage in many areas of Santa
Barbara County exceeds the safe yield capacity of water sources. ‘As of 1987, 75-80% of the
county water supply was derived from groundwater sources, and the rest is from surface
reservoirs, primarily along the Santa Ynez and Santa Maria Rivers. Current county-wide
water deficits are 40,000 acre-ft/year.

Waste management. Sufficient wastewater treatment capacity exists in the North
County communities of Santa Maria, Lompoc, and Guadalupe. The Lompoc system is at
60% capacity (personal communication, T. Martin, Principal Planner, City of Lompoc, with
Janice Morrissey, SAIC, June 15, 1989). Wastewater from the VAFB administrative/
industrial area flows to the Lompoc publicly owned treatment works. Individual packaged
treatment facilities serve the more remote support areas for VAFB launch facilities,
including SLCH4.

Construction and expansion.of facilities for the expanded Titan IV program would
generate both industrial and hazardous wastes. Categories and definitions of hazardous
waste are provided by the EPA in_the Code of Federal Regulations (40 CFR 261) and by
the California Department of Health Services in the California Code of Regulations (CCR),
Title 22, Chapter 30. California recognizes more wastes as being hazardous than does the
EPA. Industrial designated and nonhazardous solid wastes must be disposed of in Class II
or Class III landfills. Specifications for such landfills are set forth in the CCR Title 23,
Chapter 3, Subchapter 15, Article 5, sections 2532 and 2533, respectively. Hazardous wastes
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can be disposed of in a Class I landfill or, if disposal is not desired, an approved treatment
facility can be used to treat and recycle the waste. After May 8, 1990, only hazardous
wastes meeting certain specified treatment standards may be disposed of in a Class I landfill.

VAFB practices waste minimization by on-site and off-site recycling to reduce the
total amount of waste it sends to Class I landfills. In 1987, the amount of waste recycled
was about 436,640 Ibs, or 28% of the total hazardous waste generated by VAFB (USAF
1989a).

Industrial waste in the region is primarily generated from manufacturing facilities in
the city of Lompoc and the North VAFB industrial area. Although a Class II landfill exists
in the city of Lompoc and can accept various domestic and industrial wastes, it is not
utilized by VAFB for waste disposal. The North VAFB Class III landfill is currently used
for disposal of some solid industrial waste generated on VAFB.

Hazardous wastes generated on North VAFB are transferred for temporary storage
(less than 90 days) to a collection-accumulation point (CAP) on North VAFB. From the
CAP, the hazardous waste is transferred to a central EPA RCRA (Part A) permitted
hazardous waste storage facility on North VAFB. VAFB contracts the disposal of its
hazardous wastes to privately owned firms. Once the wastes leave the storage facility, they
are either hauled to a Class I landfill or recycled (USAF 1989a).

Transportation

The transportation system potentially affected by the proposed project would be the
highways surrounding the city of Lompoc and VAFB and streets within the city of Lompoc.
In 1985, the peak-month average daily traffic volumes on Ocean Avenue were 3,900 vehicles
on the segment west of 13th Street and 4,850 vehicles immediately east of 13th Street, with
peak-hour traffic volumes of 430 and 690 vehicles, respectively (Caltrans 1985). The volume
of traffic entering and leaving VAFB was recorded in October 1986 by VAFB’s Traffic
Engineering Department. During a midweek, 24-hr period, 5,478 vehicles passed through
- the 13th Street Gate (13th Street near Ocean Avenue), 2,645 through the South Gate
(Arguello Boulevard near Ocean Avenue), and 3,835 through the Coast Gate (Coast Road
at the western terminus of Ocean Avenue). Most of this traffic occurred during daylight

hours.



68

Traffic on Ocean Avenue west of 13th Street has declined significantly since 1986,
largely because of cutbacks in the Space Shuttle program. In early 1988, the hours when
the Coast Gate was open were .cut back from 135 hr (5:30 am. to 7:00 p.m.) to 2.5 hr
(6:00 to 830 am.).

2212 Cultural resources

More than 600 archaeological sites are recorded within the boundaries of VAFB,
and over 2,000 archaeological sites are recorded in Santa Barbara County.? Extensive
archaeological surveys and testing have been conducted recently for other programs on
South VAFB. A survey by Greenwood and Associates (1987) docurheﬁted numerous
archaeological sites near SLC4E. Consultation with the SHPO regarding present |
construction activity at SLCAE resulted in a determination of no adverse effect (personal
communication, Sarah Berry, 1 STRAD/ET, VAFB, with Andrea Campbell, ORNL,
August 11, 1989). An historic site (CA-SBA-1148) (a ranch) is located about 1/4 mi
southeast of Bldgs. 398 and 520 at S_LC-6, and an archaeological site (CA-SBA 1678) is
located about 1/4 mi to the southwest. The area at 'Bldg. 520 has been surveyed, and no
archaeological resources were found (personal communication, Larry Spanne, 1 STRAD/ET,
VAFB, with Andrea Campbell, ORNL, September 25, 1989). Recent consultation with the
SHPO (see App. C) has indicated that future modifications to SLC4E and Bldg. 398 as
part of the proposed expansion of the Titan IV program at VAFB would also have no
adverse effect (see App. C).

The National Park Service conducted an inventory of historic sites on VAFB in
1987. Although military use of the area, dating back to the early 1940s, is reflected in
certain structures on VAFB, SLC-‘-t was not nominated as an historic landmark. .

2213 Ambient noise
Noise monitoring at VAFB and surrounding areas during 1984 and 1985 showed .

ambient average noise levels of 48-67 dBA, levels typical of residential or urban areas. .
Rural and isolated areas of VAFB, the Lompoc Valley, and north Santa Barbara have noise
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levels less than 45 dBA. Current space vehicle launches at VAFB generate high noise
levels but because of their short duration and infrequent occurrence do not influence noise

contours for the Lompoc Valley or Santa Maria.
222 Natural Eavironment

2221 (Climate and air quality

Climatology

The climate at VAFB is strongly influenced by its coastal setting. Annual variations in
temperature and moisture content of the air are relatively small because of the moderating
effects of the Pacific Ocean. The average annual temperature at VAFB is 55°F. Average
daily minimum temperatures range from 43°F in January to 53°F in July. Average daily
maximum temperatures range from 59°F in March to 68°F in October. Between 1958 and
1970, the lowest recorded temperature at VAFB was 26°F and the highest was 100°F.

Relative humidity at VAFB is usually in the 50-100% range because of the proximity
of the ocean and the predominance of ocean-to-land air flow. Fog is common during the
summer months, particularly at night and in the early morning. Annual average
precipitation in the VAFB region is 12.7 in., the majority of which occurs in the winter
months.

The terrain at VAFB causes wind speeds and directions to vary substantially across
the base. Stronger winds tend to occur along the beaches and on higher terrain. The wind
rose in Fig. 2.8 shows the frequency distribution of wind speeds and directions at a location
just south of the VAFB airfield. This wind rose is based on 11 years of data (1967-70 and
1973-79). The spokes on the wind rose indicate a strong predominance of winds from the
northwest quadrant at VAFB.

Temperature inversions of two types are fairly common at VAFB. A high-pressure
system over the Pacific Ocean causes subsidence inversions at an elevation of about 1,000 ft

frequently during the summer and less frequently during the rest of the year. Surface-based
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Fig. 2.8. Wind rose for Vandenberg Air Force Base for 1967-70 and 1973-79.
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radiation inversions caused by nighttime cooling are frequent during autumn, winter and

spring.
Air quality

The most recent air quality monitoring data (1986) obtained from the California Air
Resources Board (CARB 1987) indicate that air quality at VAFB is quite good for most
regulated air pollutants. The generally good air quality results from the predominance of
northwest winds, bringing clean air from over the Pacific Ocean. The lack of major
emission sources at VAFB is another reason for the good air quality. An inventory of 1981
emissions indicated that sources on VAFB accounted for l&s than 2% of the total emissions
in Santa Barbara County.

Two monitoriﬁg sites at VAFB are included in the CARB report. One site was
located in the vicinity of SLC-2, near Purisima Point. The other site was on the plateau
about 1 mi southeast of the airfield. Each of these sites yielded measurements of six criteria
pollutants during 1986: SO, NO,, CO, O,, Pb, and TSP. The data in Table 2.5 summarize
the maximum concentrations measured at either of the two VAFB monitoring sites during
1986. With the exception of O,, levels of all pollutants were less than half of the
corresponding California Ambient Air Quality Standards (CAAQS) and NAAQS. Ozone
levels at VAFB exceeded CAAQS several times in 1986 but did not exceed the NAAQS.

TSP levels at VAFB in 1986 were less than half of the 24-hr and annual NAAQS.
There were no PM-10 data from VAFB in 1986 to compare with the California PM-10
standards or with the new PM-10 NAAQS implemented on.July 31, 1987. However, based
on recent PM-10 measurements in Santa Barbara County, the Santa Barbara County Air
Pollution Control District (SBCAPCD) has designated northern Santa Barbara County,
including VAFB, as non-attainment with respect to the CAAQS for PM-10 (personal
communication, Larry Gordon, 1 STRAD/ET, VAFB, with E. J. Liebsch, ORNL, August 16,
1989). PM-10 was measured at two other sites in Santa Barbara County (in the cities of
Santa Maria and Santa Barbara) in 1986. The ratio of PM-10/TSP at these other sites was
roughly 0.5 for both 24-hr and annual average concentrations. Assuming that the same ratio
of PM-10/TSP applies at VAFB, the PM-10 concentrations at VAFB for 1986 would have
been well below the new PM-10 NAAQS and safely below the CAAQS for PM-10.
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Table 2.5. Maximum air pollutant concentrations at two sites at Vandenberg

Air Force Base in 1986

Averaging
Pollutant® period Concentration CAAQS® NAAQS*®
SO, 1-hour 0.01 ppm 025 ppm none
3-hour NA¢ : None 0.50 ppm
24-hour NA 0.05 ppm 0.14 ppm
Annual . 0.001 ppm None 0.03 ppm
NO, 1-hour 0.04 ppm 0.25 ppm none
Annual 0.003 ppm None 0.05 ppm
CcO 1-hour 2.0 ppm 200 ppm 35.0 ppm
: 8-hour NA 9.0 ppm 9.0 ppm
0O, 1-hour 0.10 ppm 0.10 ppm" 0.12 ppm
Pb 30-day 0.02 ug/m’ 1.5 pug/m’ none
Calendar 0.01 pg/m’® None 1.5 ug/m®
Quarter .
TSP® 24-hour 69 pg/m’ None 150 pg/m’
Annual’ 32 pg/m’ ‘None 75 ug/m’
PM,, 24-hour No data8 . 50 pg/m® 150 pg/m’®
Annual No data® 30 pg/m’ 50 pg/m’

*SO, = sulfur dioxide; NO, = nitrogen dioxide; CO = carbon monoxide;
O, = ozone; TSP = total suspended particulate matter; PM-10 = particulate matter less

than 10 microns.

®CAAQS = California Ambient Air Quality Standards.

‘NAAQS = National Ambient Air Quality Standards.

YNA = not available. These data were not provided in CARB (1987).

°The NAAQS for TSP were replaced by NAAQS for PM-10 effective July 31, 1987.

{Geometric mean concentration. All other annual averages in the table are
arithmetic means.

§PM-10 data were not monitored at the two VAFB sites in 1986.
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2222 Surface water resources

Hydrology

The major streams that drain VAFB are the Santa Ynez River, San Antonio Creck,
and Canada Honda Creek. None of these is near SLC4. The Santa Ynez River, the
closest, is 5.3 mi north, and Canada Honda Creek is 2 mi to the south (Fig. 2.9).
Ephemeral and intermittent streams near SLC4E and SLC-6 include Spring Canyon Creek,
0.1 mi south and directly downslope from SLC4 and Bear Creek, 1 mi to the north.

Spring Canyon Creek, which originates 1.4 mi inland and flows toward the ocean, is
the only receiving water that could be directly affected by the proposed action. The
drainage at SLC-4E is toward Spring Canyon Creek, away from Bear Creek.  Although the
major portion of the flow in the creek is from direct runoff, several small seeps also feed
into it. Flow varies seasonally between 0 and 0.5 cfs (Versar 1987). The creek flows into a
seasonal pond behind the Coast Road embankment and percolates into the groundwater
systeni rather than discharging directly to the Pacific Ocean. The water in the creek
ultimately reaches the ocean via groundwater transport (Stearns Catalytic 1987).

Bear Creek, to the north of SLC-4, drains an area of only a few square miles. Like
Spring Canyon Creek, Bear Creek does not discharge directly to the ocean. Canada Honda
Creek, south of SLC+4, is more than 8 mi long and drains an area of 12 mi’. Flow in the
creek ranges from 0 to a measured peak of 2,120 cfs in February 1962. Summer flow comes
from seeps and springs along canyon walls.

Water quality

Water quality of Spring Canyon Creek is summarized in Table 2.6 for the sampling
locations indicated on Fig. 2.9. Water quality is generally poor to fair, with high
concentrations of sodium, chloride, iron, aluminum, and total dissolved solids. Elevated
concentrations of these elements are probably the result of past wastewater discharges and
particulate deposition of Al,O, and HCl in the ground cloud during previous Titan III
launches from the SLC-4 site. Dissolved oxygen and pH vary in comparison with
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Fig. 2.9. Surface waters In the vicinity of Titan IV launch and support facllities,
South Vandenberg Air Force Base, Callfornia. Surface water sampling locations and
groundwater supply wells are also indicated.
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Table 2.6. Surface water quality data for Spring Canyon Creek at

Vandenberg AFB, California

Sampling station Sampling station
above SLC4® below SLC-4¢

Parameter® 1983 1984 1986 1983 1984 1985 1986
pH 6.42 6.00 6.00 6.99 750 7.68 6.67
Total organic

carbon 24.50 23.00 31.00 25.00 35.60 34.70 18.00
Chemical oxygen

demand 87.50  120.00 325.00 59.00 17920 19030 112.50
Dissolved

oxygen 8.45 NA NA 5.70 875 9.70 840
Chloride 280.00 NA 580.00 316.00 550.00 59330 670.00
Nitrate <0.10 0.40 <0.10 0.10 0.05 NA 0.10
Calcium 15.05 27.30 70.20 62.60 62.30 75.50 53.25
Magnesium 21.40 13.40 47.00 52.85 47.10 73.10 49.50
Sodium 173.90 24.70 29600  206.45 30320 367.60 306.54
Total dissolved

solids 872.50 NA 1,220  879.50 550.00 59330 1,407
Total .

hardness 12550 123.00 369.00 373.50 34960  489.70 373.00
Alkalinity 44.00 NA 162.00 148.50 19320 14330 157.70
Arsenic? <10.00 NA NA 50250 <10.00 NA NA
Copper? <20.00 NA NA 2850 34.00 NA NA
Iron® 7,822 3,728 48640 512751 26,952 7272 4,680
Lead? 17.50 NA NA 17.50 NA NA NA
Zinc? <50.00 NA NA 70.00 70.00 NA NA
Aluminum? 3,602 38,700 805.00 35,520 1,157 108.7 250

4Units are shown in mg/L, except where noted.

®Sampling location

is 1/4 mi upstream.

“Sampling location is 1 mi downstream.

Units are ug/L.

Source: USAF 1988b, Table 2.1.5-3.
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EPA-accepted levels of 5.0 mg/L and 6.5-8.5 units, respectively, for protection of aquatic
life. High values of iron may exceed accepted safe levels for aquatic life based on toxicity

bioassays.

2223 Geology, soils, and groundwater

Detailed descriptions of the geology, groundwater, and soils of VAFB are provided
in a previous Titan IV EA (USAF 1988b), but the impact of deluge water on groundwater
was not included. This assessment reiterates the site geology in sufficient detail for
understanding the impact of deluge water on local groundwater.

The SLC-4E site and its support facilities lie in the southern part of VAFB on soils
of the Marina-Oceano association. These soils, mainly sand, are developed on nearly flat to
moderately steep slopes and drain very rapidly (greater than 20 in./hr).

Soils are underlain by Pleistocene (ice age) dune sand and alluvium except where
they are eroded out and replaced by Holocene (recent age) alluvium that fills the bottom of
Spring Canyon. Stratigraphers refer to the Pleistocene unit as the Orcutt Sand. Both of
these units lie directly on top of several tens of meters (perhaps 100 ft) of diatomite and
diatomaceous clay shale (the Sisquoc Formation). In turn, the Sisquoc Formation overlies
several thousand feet of diatomite and diatomaceous shale belonging to the Monterey
Formation.

Groundwater movement adjacent to SLC4E is restricted to the near-surface Orcutt
Sand aquifer and the Holocene alluvial aquifer of Spring Canyon, as shown in Fig. 2.10. In
the middle reaches of Spring Canyon (near SLC4E), the water table lies 3 m (10 ft)
beneath the surface, but downstream (near the ocean) the water table is up to 43 m
(140 ft) deep. Groundwater in the Orcutt Sand discharges to the Holocene alluvium of
Spring Canyon and then through the Holocene alluvium to the Pacific Ocean. Groundwater
in Spring Canyon is apparently isolated from groundwater in-Bear Creek by the fault shown
in Fig. 29. Hence, groundwater north of the fault would not be impacted by contaminated
groundwater beneath SLC4E. The underlying diatomite (siliceous remains of tiny
organisms) and shale are too fine grained to be considered aquifers.

Groundwater quality data in the Holocene aquifer of Spring Canyon near SLC4E,
collected from 1984 to 1986, are provided by Table 2.7. Groundwater quality fails to meet
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Table 2.7. Groundwater quality data for Spring Canyon both upstream and
downstream of SLC4E compared with interim primary and secondary

Monitoring wells
~ EPA
6R1 6P1 1J1 1K1 maximum
1500 ft 500 ft 2000 ft 4000 ft contaminant
Parameters®  upstream downstream downstream downstream  levels®
Samples 1 1 4 2
- Alkalinity 80 109 67 346 ¢
Boron <0.5 <0.5 0.5 0.1 ¢
Calcium 25 38 73 95 ¢
Magnesium 20 27 76 43 ¢
Hardness 145 206 497 415 ¢
Standards
Chloride 354 372 825 240 250
Copper <0.02 <0.02 0.016 0.005 1
Iron 15 34 1.6 0.1 03
Manganese 0.09 0.22 0.52 130 0.05
Sodium 19 19 457 175 none
Sulfate 48 33 270 245 250
Total dissolved
solids 664 842 1800 1050 500
Zinc 0.07 0.65 0.50 0.12 ]
pH® 6.9 7.1 6.4 7.0 6.58.5
Primary
Standards
Arsenic <0.01 <0.01 0.002 0.001 0.05
Barium <02 <02 0.25 None 1
Cadmium <0.01 <0.01 0.004 0.001 0.01
Lead 0.022 <0.02 0.002 0.001 0.05
Nitrate <0.1 <0.1 None None 10

*Units are shown in mg/L except as noted.

®40 CFR, Parts 141.11 and 1433. U.S. Environmental Protectxon Agency Drinking

Water Standards, Maximum Contaminant Levels for Inorganic Metals and Secondary

Maximum Contaminant Levels.

°No standards.

"Negative log of the hydrogen ion concentration.
Source: USAF 1988b, Table 2.1.5-1.
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most interim secondary drinking water standards but (based on limited data) apparently
meets interim primary drinking water standards. As a result, it is highly unlikely that the
Holocene aquifer would be an acceptable municipal water supply. Groundwater quality
generally deteriorates downstream from an active launching pad. Downstream deterioration
in water quality may be related to both launching activities and proximity to the sea.
Slightly elevated levels of organic solvents [trichloroethylene (TCE) and trans-1,2-
dichloroethylene (DCE)] were also observed. The presence of organic solvents is almost
certainly related to VAFB activities.

2224 Terrestrial ecology

Vegetation within and around VAFB has been well documented in previous studies
(e.g., USAF 1978, 1988b). Eleven different community types are known to exist on the
base. The three community types which would be affected by the proposed action are the
dune scrub, the coastal scrub, and the ruderal vegetation communities (Fig. 2.11). The
following is a brief description taken from USAF (1988b) of these three communities, the
degree to which they have been disturbed by prior activities, and the wildlife inhabiting

them.

Dune-scrub community—This community consists of a dense cover of shrubs 3 ft or
more in height growing on gently sloping hills of loose sand. Domihant shrubs are dune
lupine, mock heather, and California sagebrush. Common native herbs include curly-leaved
monardella, cudweed aster, and Blochman’s groundsel. The dune scrub community near the
SLC4 complex has been lightly invaded by a few introduced species such as hottentot fig
and narrow-leaved iceplant.

The community type has been classified as a threatened and declining vegetation
type in California. Because the sandy soil is unconsolidated, this community type is
especially sensitive to off-road vehicles and other forms of mechanical disturbance. The
dune scrub community in the vicinity of the SLC-4 complex has experienced little
disturbance. Few animal species permanently inhabit this community.

Coastal scrub community—This community is dominated by a dense cover of shrubs
3-7 ft high. Dominant shrubs are California sagebrush, mock heather, black sage, California
coffeeberty, coyote brush, and poison oak. Common native herbs include figworts, chaparral
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morning glory, white yarrow, California croton, and branching phacelia. With the exception
of a recently burned area near SLC-4, the community type is relatively undisturbed.

Many wildlife utilize the food and shelter afforded by the dense shrub cover of this
community. Twelve species of reptile and two species of amphibians use this habitat type
within VAFB, while fourteen bird species breed in the habitat. In addition, several
regionally rare or declining bird species, including Cooper’s hawk, northern harrier, merlin,
short-eared owl, and burrowing owl are likely to forage in this habitat. Fourteen mammal
species, including badger, also use this habitat.

Ruderal community—This highly disturbed community is dominated by introduced
species, especially hottentot fig and iceplant, and supports a somewhat limited wildlife. Four
species of reptile and two amphibians are expected to occur in this community near SLC-4.
Seven grassland bird species might be expected to breed within this community, while
regionally rare raptors such as the black-shouldered kite, northern harrier, and burrowing
owl may use such sites for foraging. Small rodents are common and provide important prey
for hawks, owls, and other carnivores. This habitat is also used by mule deer, feral pig, and
badger.

The Channel Islands just south of Santa Barbara and VAFB represent a unique
biological resource. Although the flora and fauna of the Channel Islands are generally
similar to that of VAFB and the adjacent mainland areas (USAF 1988b), the islands are
ecologically significant because they include some of the most important Californian
breeding grounds for seals and sealions and migration areas for whales and porpoises. The
islands also serve as breeding grounds for many seabird species including California’s only
nesting colonies of brown pelicans (USAF 1978).

2225 Aquatic ecology

Because they are intermittent streams, Spring Canyon Creek and Bear Creek have
no permanent aquatic fauna. The wetlands vegetation in Spring Canyon is described in
Sect. 2.2.2.7. The aquatic biota of Canada Honda Creek is diverse because of good water
quality, abundant plant life, and year-round flow (USAF 1988f). Fauna include invertebrates

such as stoneflies, caddisflies, snails, and amphipod crustaceans.
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The marine biota in the project vicinity from Point Arguello to the Santa Ynez
River are described in detail in USAF (1983 and 1988b). This area has diverse species in
both intertidal and subtidal zones. The biota north of Point Arguello are generally typical
of the central California coast. - In rocky habitats adjacent to SLC-4, the high intertidal zone
commonly contains acorn barnacles, periwinkle snails, and limpets; the middle intertidal
zone, in addition to these groups, contains brown and red algae. Slightly lower in the zone
are sea anemones, black turban snails, shore crabs, polychaete worms, tidepool sculpins, and
green and red algae. Mussels, gooseneck barnacles, starfish, and coralline red algae also are
common, and red and black abalone occur.

" The subtidal region offshore from SLC-4 varies greatly in habitat type and biotic
composition. The inshore habitats support a variety of benthic plants, predominantly green
and brown algae. The fauna vary with depth. Offshore, at depths of 50 to 75 ft,
polychaete worms, speckled sanddabs, and dark-blotched rockfish are dominant. At least
297 species of marine fish appear in the Point Arguello region (USAF 1978). Three species
of sea turtle are the only marine reptiles expected in the project region. South of Point
Arguello are several haul-out and breeding areas for a large population of harbor seals and
one haul-out area for California sea lions. Juvenile elephant seals occasionally haul out in

these areas.
2226 Threatened and endangered species

Several federal candidate threatened or endangered plant species occur in the dune
scrub community—soft-leaved Indian paintbrush, crisp monardella, curly-leaved monardella,
and black-flowered figwort. The same rare plant species are found in the coastal scrub
community, although crisp monardella is absent. In addition, the federal candidate species,
Hoffmann’s sanicle, is also expected to occur in the coastal scrub community although it has
not been observed there. '

Threatened and endangered animal species and protected marine mammals that may
occur on or near VAFB are listed in Table 2.8; candidate species are listed in Table 2.9.
The portions of Canada Honda Creek that have year-round flow support an introduced
population of the federally listed endangered unarmored three-spined stickleback
(USAF 1988b).
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Table 2.8. Threatened and endangered fauna and protected marine mammals near
Vandenberg Air Force Base and their status

Status at

Federal Vandenberg
Species? status® Air Force Base

Birds
California least tern E Resident/nesting
Bald eagle E Rare winter visitor
Brown pelican E Visitor/foraging
American peregrine falcon E Visitor/foraging

Marine Mammals

Finback whale E Occasional sightings
Right whale E Occasional sightings
Northern elephant seal E Rookery/Channel Is.
Guadalupe seal T Visitor/Channel Is. -
California sea otter T Occasional sightings
California gray whale E Occasional sightings
Blue whale E Occasional sightings
Humpback whale E Occasional sightings
Sperm whale E Occasional sightings
Harbor seal - Rookery/VAFB
Stellar sea lion - Visitor/Channel Is.
Northern fur seal - ' Visitor/Channel Is.
California sea lion - Rookery/VAFB

Fish
Unarmored three-spined stickleback E Resident

2Scientific names are given in FWS (1988).

®E = listed as endangered
T = listed as threatened.
Source: USAF 1988b.
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Table 2.9. Candidate 2 species® at or near Vandenberg
Air Force Base and their status -

Species® VAFB
Plant

Black-flowered figwort Observed

San Luis Obispo monardella Observed

Soft-leaved Indian paintbrush Observed

Beach spectacle pod Observed

Surf thistle Observed

Island wallflower Observed

Crisp monardella Observed

Aphanisma Observed

Shagbark manzinita Observed

Lilac (Nipomo Mesa ceanothus) Not observed

Monterey spine flower Observed

La Graciosa thistle Observed

Gambel’s watercress Observed

Hoffmann’s sanicle Observed

Reptiles and Amphibians

Western pond turtle Resident

California red-legged frog Resident

Arroyo toad Not observed
Birds

Western snowy plover Resident/nesting

Long-billed curlew Resident

Ferruginous hawk Observed/no nesting

White-faced ibis Visitor/observed

Tricolored blackbird Observed

California black rail Not observed
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Table 29. (continued)

Species® VAFB
Birds (continued)
Elegant tern ' Visitor/observed
Western yellow-billed cuckoo ' Visitor
Mammals
Spotted bat Not observed
Towsend’s western big-eared bat Not observed
Western mastiff bat Not observed
Fish
Tidewater Goby Observed
Invertebrates
Morro blue butterfly Observed
Globose dune beetle Not observed
Wandéﬁng skipper butterfly Not observed

Candidate 2 species are proposed for federal listing.

®Scientific names are given in USAF (1989d).

Source: USAF (1988b); Schmalzer et al. 1988.
No other protected aquatic species have been identified in surface water bodies in the
project vicinity. The California least tern nests at the mouth of the Santa Ynez River and
on the beaches and dunes from Seal Beach north to Shoman Creek. Peregrine falcons are
occasionally sited on South VAFB. Six endangered whale species have been sighted in the
vicinity of the Channel Islands. Harbor seals use the beaches of Vandenberg for rookery
habitat. California sea lions use the rocks at Pt. Arguello for haul-out areas, and elephant
seals are also sometimes seen in this area. The Northern elephant seal, harbor seal, and
California sea lion use the Channel Islands for rookery habitat.

In compliance with Sect. 7c of the Endangered Species Act, the FWS and National
Marine Fisheries Service (NMFS) have been contacted for information about protected
species that may be affected by the proposed action (see App. B and App. C).



2227 Floodplains and wetlands

Spring Canyon contains unique wetland communities, including riparian forest,
emergent wetlands, and arroyo willqw scrub. These wetland communities are described in
detail by USAF (1988b) and are summarized here.

The riparian forest occurs as two groves in the lower reaches of the canyon and is
dominated by blue gum (Eucalyptus globulus), which provides habitat for wildlife, insects,
and birds. These areas are used as winter roosting sites for monarch butterflies. Butterfly
roosts are considered an environmentally sensitive habitat and are a protected resource
within Santa Barbara County (USAF 1988b). The Spring Canyon roost supports _5 winter
population of 2,000-4,000 individuals. In the vicinity of SLC-4, the perennially wet soil and
partially open canopy have resulted in the formation of dense stands of bulrushes and rush.
Arroyo willows also occur along the stream margins. Emergent wetland areas in Spﬁng
Canyon consist of areas of both broadleaf and narrowleaf cattails, coastal woodfern, western
sword fern, braches fern, stinging nettle, giant horsetail, and sedge.

Many birds, mammals, amphibians, reptiles, and insects use tﬁe wetlandlarea.
Cooper’s hawk and the western gray squirrel are the only regionally rare or declining
wildlife species that are expected to frequent Eucalyptus woodlands in the vicinity of SLC4 |
(USAF 1988b). No threatened or endangered species are expected to use the wetland area
in Spring Canyon.



3. POTENTIAL IMPACTS AND MITIGATION MEASURES
3.1 CAPE CANAVERAL AIR FORCE STATION

3.1.1 Man-Made Environment

3.1.1.1 Regional and local impacts

Socioeconomic impacts at the regional and local levels depend largely on the influx
of workers during the construction and operational phases of the project. The projected
personnel requirements for the expanded Titan IV program are indicated in Table 3.1.

Table 3.1. Estimated construction schedules and personnel requirements for the
expanded Titan IV Program at Cape Canaveral Air Force Station

Peak
. Approximate number of
Proposed Construction Construction Duration cost additional
activity start. finish (months) ($ million) workers
New Solid Motor January October 1991 22 79 260
Assembly Building 1990
New Payload Fairing April 1990 April 1991 12 10 35
Cleaning Facility
Modifications to April 1990 February 1992 22 135 435
Launch Complex 40 :
Other modifications January January 12 15 80

1990 1991

Based on planned schedules, the on-site construction work force for the new SMAB,
the modifications to LC-40, and construction of the PFCF would be expected to peak in 1990
at a level of 730. Of these, the actual workers needed on the construction site are assumed to
make up about 68% of the total; another 14% are management, quality control, and
administrative personnel; and absentees and contingencies account for about 9% each.

87
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The operations work force for the expanded Titan IV-Type 2 (SRMU) program would
be expected to build to a level of 230 employees (200 contractor and 30 subcontractor) around
July 1991, following the completion of construction. The peak work force requirements over
time for construction and operation of the SRMU program are shown in Fig. 3.1. Total Titan
IV activities (ie., the expanded program and existing program) would involve a peak
construction workforce of 820 in 1990 and a peak operational workforce of 630 in late 1991.

Population distribution and trends

Although construction labor is available within commuting distance of CCAFS, it is
expected that up to 40% of the work force would be drawn from outside the vicinity, in part
because highly specialized skills in high-rise steel work will be required. Thus, a maximum of
290 construction workers associated with the expanded Titan IV program would be expected to
relocate to Brevard County. from other regions. Approximately 60% of the workers’ families,
or 170 families, would relocate for the construction period (Malhotra and Manninen 1981).
Assuming that each of the 170 construction workers is accompanied by an average of 2.1 family
members (Mathotra and Manninen 1981), the population increase during the construction
phase would be about 650 (including workers without families present), which represents only
0.1% of Brevard County’s projected 1990 population or less than 1% of the central mainland’s
1990 population of 65,650. Such an increase would have a negligible impact on the size and
composition of the county population.

Of the expected operations work force of 230 associated with the expanded Titan IV-
Type 2 (SRMU) program, about 23% (50) would be drawn from outside the local area and
about 23% would be drawn from the Brevard County labor force. The remaining 54% would
be expected to be available within the CCAFS, PAFB, and KSC employee pool (USAF 1989a).
Assuming that the 50 in-migrating operations employees would.be accompanied by their
families, with a total household size of 3.1, 160 additional persons would be expected to
migrate into the area in the operations phase. It is expected that many of these employees
might locate in Cape Canaveral and Cocoa Beach. The estimated increase represents about
0.6% of the combined projected 1990 populations of these two communities. Because
projected growth in Cocoa Beach and Cape Canaveral from 1985 through 1990 is in the range
of 3.2 to 4.1%, the operations phase would have a negligible impact on the size and

composition of either the regional or local population.
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Land use

The construction of the new SMAB and the proposed modifications to existing facilities
are compatible with the existing industrial nature of land use at these sites and would not
change present land use patterns. Because construction and operations activities would not be
expected to result in a significant increase in the off-site population, no impacts to community

land use patterns would occur.

Employment

Construction employment for the proposed expanded Titan IV-Type 2 (SRMU)
program would peak at. 730 employees, 290 of whom would be drawn from the labor force
outside of Brevard County. These 290 workers would represent an increase of 0.1% in the
Brevard County labor force and, assuming other factors remain constant, could lower the

county’s unemployment rate from 4.7 to 4.5%.

Housing

In-migrating construction workers would be expected to locate primarily on the
mainland in either central or northern Brevard County. It is unlikely that a significant
percentage of the workers would buy homes—many would seek temporary housing such as
apartments, mobile homes, and hotel/motel rentals. Rental vacancy rates range from 6.7% to
7.4% in central and northern Brevard County and are higher elsewhere in the county.
Temporary housing, such as hotel/motel units, can be expected to be readily available during
the peak construction period in the summer months, when the part-time and tourist population
is at its lowest level. No ixhpact on the housing market would be expected from increased
demand during the construction phase.

Many of the operations personnel might locate in Cape Canaveral, Cocoa Beach, or
elsewhere in central Brevard County. The 50 new households expected during the operations
phase represents only 0.1% of housing units in Brevard County and about 1.5% of housing
units in Cape Canaveral and Cocoa Beach. The vacancy rate among total housing units in
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Cape Canaveral and Cocoa Beach was 25% in 1980. No impact is expected as a result of

increased housing demand from operations personnel.
Facilities and services

Schools. Assuming an average of 0.8 children per in-migrating family enrolled in
elementary or high school (U.S. Bureau of the Census 1983), the estimated maximum potential
“increase in the Brevard County school district as a result of the proposed action would be 175
new students (0.8 x 220 families). This represents an increase of only 0.3% in the district and
would have no effect on existing pupil-teacher ratios. This figure is well within projected
growth rates and staffing plans for the school district and would have a negligible impact on
enrollment in any area of the district.

Water. The maximum increase in potable water consumption resulting from an influx
of population in the area is 53,000 gal/day (810 x 65 gal/day), which represents about 0.1% of
the maximum daily capacity. The water supply has ample available capacity to accommodate
this increase. '

Implementation of the Titan IV program expansion would require an increase of
727,000 gal of deluge and washdown water over pre-SRMU launches, or about 121,000 gal per
launch. The launch water would be drawn from the municipal supply. The water requirements
for each launch are within the available daily capacity of the system.

Waste management. Because the increase in population expected from the proposed
action is very small, it would not be expected to stress wastewater treatment and landfill
capacity in the county, which are adequate for the existing and projected population.

Construction and expansion of facilities for the Titan IV program would generate
conventional wastes (wood and metal scrap, excess concrete flashing, etc.), which would be
disposed of either at the on-base site or at an approved off-base site (probably the Brevard
County Solid Waste Disposal Facility) as prescribed by the USAF in the project specifications.

Nonhazardous solid waste generated during operation of the program would consist of
domestic waste (e.g., trash from offices) and sludge from the VIB and SMAB sewage treatment
plants. Domestic waste would be collected by a range contractor and disposed of off-base at
the Brevard County Solid Waste Disposal Facility. Sludge from the sewage treatment plant
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would be analyzed to determine if it contains hazardous substances. If so, it would be treated
as hazardous waste; if not, it would likely be spread over the on-base solid waste landfill.

Conventional hazardous wastes, such as paint wastes, solvents, and potentially
contaminated oils, are anticipated to result from construction. These wastes would be managed
by a certified contractor, and no significant impacts would be expected. If asbestos is
encountered during refurbishment, it will be removed by a licensed contractor in accordance
with National Emissions Standards for Hazardous Air Pollutants (40 CFR 61), which the state
of Florida has incorporated into its regulations by reference, and disposed of at the CCAFS
sanitary landfill in accordance with ESMC OPLAN 19-15. The quantities of hazardous waste
from construction for the Titan IV program would not significantly impact landfill capacity.

Hazardous wastes generated. during project operations would consist of trichloroethylene
(TCE) from cleaning operations (50-100 gal per launch), MEK, and Freon-113. All would be
temporarily stored in the VIB area for subsequent recycling or disposal. The TCE and MEK
would either be recycled on-site or incinerated off-site, and waste Freon-113 would be collected
and recycled by a KSC contractor. .Because hazardous wastes would be recycled, incinerated,
reused, or disposed of by a certified contractor, no significant impacts would be expected.

Power. Because FPL is a very large power producer with adequate available capacity,
the peak population increase of 810 and the operational requirements of the Titan IV facilities
would not impact the demand for power in the region.

Public safety. The expected population increase of 810, if concentrated in Central
Brevard County, would only slightly change the ratio of police officers or firefighters to service
area population. No impacts to public safety services would be expected.

Health care. An increase of 810 would not significantly change the availability of
hospital beds in Central Brevard County. No impact on health care would be expected.

Transportation

Due to the variability in traffic volume attributed to tourism and beach traffic, increases
in highway traffic from the influx of Titan IV/SRMU program workers commuting to CCAFS
are not expected to result in a noticeable reduction of flow rate on off-base roads. However,

the expected increase could exacerbate traffic problems near Port Canaveral
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Additional commuting traffic would be expected to occur in the third quarter of 1991.
Assuming that 60% of the 730 construction workers would carpool with another person, and all
others would drive alone (Malhotra and Manninen, 1981), the expanded Titan IV program
could add an estimated 550-600 vehicles the existing traffic volume entering CCAFS access
points. Workers who reside on the beaches and in Central Brevard County are likely to enter
Gate 1 via SR 401 and travel north on the Cape Road. Existing traffic problems could be
exacerbated in the vicinity of Port Canaveral. NASA Causeway on KSC and North Cape Road
are likely to be travelled by persons commuting to CCAFS from Titusville area. The increase
in traffic volume on either road would depend on where the workers locate in the county.
Assuming a maximum increase of 400 vehicles entering from the Causeway or Gate 1 (south),
the increases in traffic for a 24-hr period would be 9% and 6%, respectively. Given the
existing levels of semce, there is little probability of a major reduction of speed or flow rate.
However, the increases could contribute to the frequency of back-ups during peak traffic
periods. Thus, minor impacts during peak hours could occur on CCAFS and KSC roads.
Traffic is expected to decline following peak construction, although traffic on the Cape Road
south of CCAFS may continue to be heavier because of additional operations employees

commuting from the beach communities.
Cultural resources

Proposed facilities modifications and new construction would occur on previously disturbed
or man-made areas that are industrial in character. The SHPO has provided official comment
on the proposed project, stating that no significant archaeological or historical sites are
recorded or considered likely to be present within the project areas (App. C). Thus, no
adverse impacts to cultural, archaeological, or historic resources would be expected to occur as
a result of the proposed action.

3.1.12 Cumulative impacts

The assessment of cumulative impacts to socioeconomic resources includes actions in the
existing Titan IV program that are already completed or under way and other major actions at
and near CCAFS that are not part of the Titan IV program.
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Other major activities under way at CCAFS include two Medium Launch Vehicle (MLV)
programs and the commercial Titan program. It is not expected that sufficient excess
processing and launch capacity at the Titan facilities would exist for there to be a significant
number of launches by the commercial Titan program. The MLV program began in late 1988
with the MLV I, a Delta expendable space vehicle launched from L.C-17 to place navigation
satellites into orbit (USAF 1988g). The MLV II program, proposed to reach full operations in
1991, involves the niodifi_catioﬂ of LC-36 and the nearby industrial area at CCAFS to support
launches of expendable Atlas II vehicles to place satellites into orbit. The program will cover a
4-year period (USAF 1989a).

-Because construction activities for MLV I have been completed, the activities assessed for
cumulative impacts include the operations phases of the MLV I program, the construction and
subsequent operations phases of the MLV II program, the construction and operations phases
of the existing Titan IV program, and the construction and operations phases of the expanded
Titan IV-Type 2 (SRMU) program. Table 3.2 shows the background and projected schedules
of each phase and peak personnel requirements during each quarter through 1992,

Population distribution and trends

Figure 3.2 shows peak employment, which is expected to occur between the second quarter
of 1990 and the third quarter of 1991. At that time, construction activity associated with
LC-40 and new SMAB is expected to peak, the MLV II program would be continuing its
construction activities and would have reached its operational level, and the Titan IV-Type 2
(SRMU) operations phase would be starting. The cumulative increase in new construction and
operational employees during that time is estimated to be 1,700 (750 construction and 950
operation).

Assuming that 40% of construction workers and 23% of operational personnel are drawn
from outside the local labor force (see Sect. 3.1.1.1), a peak increase in in-migration of 530
employees could be expected to occur in the second quarter of 1990. “The peak levels of
in-migration for each stage of the various programs are shown in Table 3.3. Assuming that
60% of in-migrating construction workers and 80% of operational personnel have families
present (Malhotra and Manninen 1981), 350 families might be expected to relocate to the



Table 3.2. Peak employment estimates associated with USAF actions at Cape Canaveral Air Force Station
by quarter through 1992

Prior . 1989 1990 1991 1992
to and
Action 1989 1 2 3 4 1 2 3 4 1 2 3 4 after
Expanded Titan I[V/SRMU
Program

Construction 0 80 80 340 340 730 730 730 730 695 435 435 O

Operations 0 60 110 170 230 230 230
Existing Titan IV Program

Construction 0 120 225 225 9% 90

Operations 400 400 400 400 400 - 400 400 400 400 400 400 400 400 400
Total Titan IV Activities

Construction 0 80 200 565 565 820 820 730 730 695 435 435

Operations 400 400 400 400 400 400 400 400 460 510 570 630 630 630
MLV I Program

Construction (Construction complete)

Operations 100 100 100 100 100 100 100 100 100 100 100 100 100 100
MLV II Program _

Construction 175 240 300 220 110 45 45 25 25

Operations 230 270 310 350 350 350 350 350 350 350
Cumulative Peak Employment

Construction 175 240 380 440 675 610 865 845 755 730 695 435 435 0

Opcration 500 500 500 5S00 730 770 810 850 910 960 1020 1080 1080 1080

Total 675 740 880 940 1405 1380 1675 1695 1665 1690 1715 1515 1515 1080
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Table 3.3. Peak estimales of in-migrating employees associated with USAF actions at Cape Canaveral
Air Force Station by quarter through 1992°

Prior 1989 - 1990 1991 1992
to and
Action : 1989 1 2 3 4 1 2 3 4 1 2 3 4 after
Expanded Titan IV/SSRMU
Program
Construction 0 30 30 140 140 290 290 290 290 280 170 170 0
Operations 0 10 30 40 S0 S0 50
Existing Titan IV Program
Construction 0 50 9% 9% 40 40
Operations 92 90 90 90 90 9% 90 9% 9 9% 9% 9% 9% 90
MLV I Program®
Operations 20 20 20 20 20 20 20 20 20 20 20 20 20 20
MLV II Program
Construction 70 100 120 9 410 20 20 10 10
Operations 50 60 70 80 80 80 80 80 80 80
Cumulative Peak In-Migration
Construction 70 100 150 170 270 250 350 340 300 290 280 170 170 O
Operations 110 110 110 110 160 170 170 190 200 220 230 240 240 240
Total ' 180 210 260 280 430 420 530 530 500 510 510 410 410 240

“Based on estimates derived in another environmental assessment (USAF 1989a), approximately 54% of operations
employees would be drawn from the employee pool at CCAFS, 23% from the Brevard County labor force, and 23% from outside
the local area. This assessment assumes a similar distribution. Approximately 40% of the construction work force is assumed to
be drawn from outside the local area due to specialized skills required; the remaining 60% are expected to be available within
the Brevard County labor force. Numbers are rounded to the nearest 10.

Construction has been completed.
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area, in addition to 180 individuals not accompanied by families. Assuming each family has an
average of 3.1 members, an estimated population increase of 1,270 could be expected during
the peak employment stage. This represents an increase of 0.3% in Brevard County’s
estimated 1990 population.

The size and composition of the population is not expected to change significantly as a
result of the cumulative USAF activities at CCAFS.

Land use

The construction and operations activities associated with the MLV programs and the
Titan IV program would not result in impacts to community land use patterns because thére
would be no signiﬁcani increase in the local population. The activities will not require new
utility services, community facilities, or additional transportation access. The construction would
not change the industrial nature of land use on CCAFS.

Employment and economy

Cumulative program activities are expected to reach a peak émployment level of about
1,700 workers during the second quarter of 1990. Approximately half of the 6perationsl work
force is expected to be drawn from personnel currently employed by contractors at KSC and
CCAFS and military personnel stationed at CCAFS (USAF 1989a). The remaining half of
peak operational employment of 1,080 workers (or 540 workers) would represent a 4.6%
increase over the existing level of USAF and associated contractor employmexit in the area,
which totalled 11,743 in September 1988 (PAFB 1988). The direct in-migrating work force of
530 associated with cumulative activities would amount to an increase of less than 0.3% in -
Brevard County’s existing labor force. The peak increase in direct new employment, 1,700 jobs,
could change the unemployment rate from 4.7% to 4.1%, if other factors remain constant.

Because the employment levels associated with the cumuiative projects are small in
Brevard County’s overall economic context, adverse impacts. to cémmum’ty employment would

not be expected and economic benefits would be small.



Housing

Peak in-migration associated with construction for the cumulative programs is expected
to require up to 350 temporary rental units during mid-1990. As described in Sect. 2.1.1.1,
temporary housing in central Brevard County is expected to be readily available.

Employment of permanent employees associated with the MLV II and Titan IV
programs is expected to reach its highest point in the latter part of 1991 (See Table 3.2).
Approximately 240 new operating personnel remaining after 1991 will require permanent
housing; these houses represent only about 0.2% of housing units in Brevard County. Vacancy
rates are particularly high on the beaches, where permanent employees may be likely to locate.

No cumulative impacts to the housing market are expected to occur.
Facilities and services

Schools. Assuming an average of 0.8 school-aged children per family (Malhotra and
Manninen 1981) among the 350 in-migrating families during the peak employment stage in mid-
1990, a maximum of 280 students would be expected to enter the Brevard County School
District. These students represent less than 0.5% of the district’s enrollment, and enroliment
increases would be distributed over the central mainland and beach communities. No
cumulative impacts to school capacity are expected.

Water. The maximum cumulative increase in water consumption due to in-migration
would be 83,000 gal (1,270 x 65 gal/day), or about 0.2% of the system’s capacity. No impacts
to the provision of community water services are expected as a result of cumulative in-
migration.

The deluge water used in the combined operations of the MLV I, MLV II, and Titan
IV programs is not expected to exceed or stress the maximum daily capacity of the municipal
water system.

Waste management. The peak cumulative population increase of 1,270 people is not -
expected to impact local wastewater treatment systems. Most systems in the area (with the
possible exception of the Port St. John community) are expected to have sufficient capacity for
new customers by 1990. Because a new county facility for solid waste disposal is expected to
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be in operation by early 1990, the cumulative population increase is not expected to strain
existing waste disposal services.

Power. The maximum population increase of 1,270 is not expected to impact the
provision of power by FPL. Adequate capacity is available (see Sect. 2.1.1.1) for all CCAFS
activities.

Public safety. The peak cumulative population increase is expected to change only
slightly the ratio of police and fire department personnel to population in central Brevard
County. No impacts on public safety services are expected.

Health care. The cumulative population increase is expected to change the ratio of
hospital beds to population in central Brevard County to 1:278 from 1:276. This change is not
expected to affect the availability of health care services in the area.

Transportation

The cumulative employment increase of 1,700 workers during early 1991 could result in
an increase of up to 1,000 additional vehicles entering and leaving CCAFS over a 24-hour
period, in addition to trucks and other vehicles associated directly with construction. This
estimate assumes that 60% of the construction workers would carpool with another worker and
that all other workers would drive alone (Malhotra and Manninen, 1981). The increase on
each access route would depend upon where workers locate. A maximum increase of 700
vehicles at either the NASA Causeway gate or the South Gate (on Cape Road) could be
expected during a 24-hour period. Such increases may result in significant increased back-ups
during morning badge checks at these points (Capt. Bullington, Pan Am World Services
Security Police, personal communication with Janice Morrissey, SAIC, September 22, 1989).
Traffic on the 2-lane section of NASA Causeway east of SR 3 would be particularly heavy
when North Cape Road is closed. Badge checks conducted by KSC are honored by CCAFS;
therefore, increased traffic on the NASA Causeway between the mainland and KSC could
conflict with KSC rush-hour traffic congestion. |

Due to the existing variability in off-base traffic caused by travel to and from the
beaches, no significant impacts on off-base roads would be expected to occur, although some

increase in rush hour traffic on roads closer to the base may be noticeable.
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While significantly higher traffic levels have been handled by CCAFS access roads in
the past, increased traffic flow and congestion on the NASA Causeway and on Cape Road
near the main gate could occur during morning and afternoon peak hours as a result of
cumulative actions at CCAFS. Off-base impacts could occur to the south of CCAFS in the
area of Port Canaveral as increases in CCAFS traffic conflict with increasing traffic related to

the new cruise ship terminal and related expansions at Port Canaveral.
Cultural resources

No cumulative impacts to cultural resources would be expected. Consultation with the
Florida SHPO for the MLV and Titan programs at CCAFS has resulted in an official

determination of no adverse effects on archaeological or historic resources at CCAFS.
3.1.13 Mitigation

Because adverse impacts on the economy, land use, or the provision of public services
would not be expected to occur, no mitigation would be necessary. Impacts on the
transportation network on CCAFS and KSC could be mitigated by effective programs designed
to encourage employee carpooling, by employer-sponsored vanpools, or by staggering work
schedules. While carpooling programs have met with limited success in the past, regulations
provide for CCAFS to order staggered work schedules among its three largest contractors,
Martin Marietta, General Dynamics, and McDonald Douglas (Lt. Col. Penley, Commander
CCATFS, personal communication with Janice Morrissey, SAIC, September 25, 1989). Plans call
for adding a third lane incoming to CCAFS on Cape Road at the south gate early in 1991.
This would mitigate, but not eliminate, traffic impacts occurring after that date. Other
mitigation measures include continuing double laning and 1-way traffic flow through the
industrial area at North Cape Road and providing three lanes both inbound and outbound on
Cape Road. A professional traffic study by military Traffic Management Command is needed
to identify specific mitigation measures to alleviate cumulative impacts. Mitigation of impacts
on off-base roads in the vicinity of Port Canaveral would fall under the jurisdiction of the Port
Autbhority.
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3.12 Noise
3.1.2.1 Regional and local impacts
Construction

Noise impact analysis focuses on the potential for loss of hearing in human and animal
receptors, health and welfare effects on people, and structural damage.

Construction noise at the LCs and at the proposed sites for the new SMAB and PFCF
would be generated by vehicles and equipment. - Table 3.4 lists peak and attenuated noise
levels expected from operation of construction vehicles and equipment. .

The nearest location where the public could be exposed to noise from construction at
CCAFS is about 4 mi to the west at KSC. Table 3.4 shows that noise from construction
vehicles and equipment attenuates to between 54 to 89 dBA at 400 ft from the source.
Extrapolating from this, at 4 mi from the source, increased noise from construction would be
imperceptible. Therefore, significant adverse impacts to public health would not be expected
from construction associated with the expansion of the Titan IV program.

Occupational exposure to unsafe noise levels nearer the source would be reduced to
acceptable levels by the use of hearing protection equipment; therefore, significant impacts to
occupational health and safety would not be expected.

Pre-launch processing

Noise would be generated in the launch vehicle assembly process by mechanical
equipment, such as cranes, and by diesel locomotives and rail cars during transport of core
vehicles, SRMs, and components. Typical locomotive noise levels at a distance of 50 ft are
about 88 dBA (Canter 1977). Cranes produce about 100 dBA at the source, decreasing to 55-
70 dBA at 400 ft. As with construction noise, the increase noise from operations in the ITL
Area would be confined to the vicinity of the facilities, and would not affect off-site ...
populations. Therefore, no significant noise impacts would be expected.
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Table 3.4. Peak and attenuated noise levels expected from operation of vehicles
and equipment during construction for the Titan IV program at
Cape Canaveral Air Force Station, Florida®

Distance from source

Noise level

Source (Peak) 50 ft 100 ft 200 ft 400 ft
Heavy trucks 95 84-89 78-83 72-77 66-71
Pickup trucks 92 72 66 60 54
Dump trucks 108 88 82 76 70
Concrete mixer 105 85 79 73 67
Jackhammer - 108 88 82 76 70
Scraper 93 80-89 74-82 68-77 60-71
Dozer 107 87-102 81-96 75-90 69-84
Paver 109 80-89 74-83 68-77 60-71
Generator 96 76 .70 64 58
Shovel 111 91 85 79 73
Crane 104 75-88 69-82 63-76 55-70
Loader 104 73-86 67-80 61-74 55-68
Grader 108 88-91 82-85 76-79 70-73
Caterpillar 103 88 82 76 70
Dragline 105 85 79 73 67
Shovel 110 91-107 85-101 79-95 73-89
Dredging 89 79 73 66 60
Pile Driver 105 95 89 83 77
Ditcher 104 99 93 87 81
Fork Lift 100 95 89 83 77

*Noise levels given in decibels (A-weighted) (dBA).
Source: Golden et al. 1979.

Launch

Launch of Titan IV vehicles produces noise from the combustion of fuel and the
interaction of the exhaust jet with the atmosphere. Although the Titan IV-Type 2 (SRMU)
has been designed to generate an instantaneous thrust 8% greater than the Titan IV-Type 1,
acoustic calculations indicate that because of design differences, the Titan IV-Type 2 (SRMU)
would generate about the same amount of noise as the Titan IV-Type 1 (MMC 1988). The
noise occurring at Titan IV launch would be intense, of relatively short duration, and at low

frequencies. Near the launch pad, the maximum sound pressure would reach a sound level of
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about 170 dB, a level that can cause hearing damage. Workers are routinely protected from
launch noise by evacuation and by wearing protectxve devices when inside launch operations
buildings that are acoustically designed to reduce noise levels below 115 dBA. At a distance of
about 2 mi from the launch pad, a maximum Sound pressure of 125 dB would be anticipated
for about 30 seconds after liftoff. This noise level is roughly equivalent to the sound
experienced at 200 ft from a jet takeoff. At distances of 5 and 10 mx from the pad, noise
levels of about 110 and 100 dBA would be anticipated for about 2 min after launch. _

The nearest uncontrolled location where the public could be exposed to launch noise is
about 4 mi away at KSC. The nearest communities to the LCs are about 10 mi away.

Because Titan IV launches %p!d occur infrequently (six per year maximum) and would involve
very short exposure duration.(l-Z min), no significant adverse public health impacts would be
expected from launch noise. Launch noise is usually perceived in nearby communities as a
rumble in the distance. Although some individuals might be annoyed at this, infrequent launch
noise is commonly accepted as part of the ambient environment in these communities.

When launch vehicles reach supersonic speeds, they produce préssure waves known as
sonic booms. The characteristics of the shock pattern depend on the size of the launch vehicle
and its exhaust plume and its trajectory characteristics (altitude, speed, and curvature). Other
factors such as air turbulence, winds, and temperature variations of the atmosphere affect the
pressure wave and determine how the sonic boom sounds at the surface. Sonic booms of
launch vehicles tend to be focused by the curvature of the flightpath produced by the pitchover
maneuver necessary to place the vehicle into orbit. Focusing results from the accumulation
and reinforcement of the pressure waves; this causes the sonic overpressure to be magnified in
a small area. The impact of the focused sonic boom for a specific vehicle is based upon the
magnitude of the focusing effect, the location where the focus boom intersects the earth’s
surface, and the frequency and timing of launches. At CCAFS, the ascent track for launch
vehicles is over open ocean. No problems have ever been reported as a result of sonic booms
from CCAFS launches; therefore, no impacts would be expected from the expanded Titan IV |

program.
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3.1.22 Cumulative impacts

Construction activities for expansion of the Titan IV program would overlap other
CCAFS construction projects; but, because of the distance from the nearest public receptor,
significant public health impacts would not be expected and the ambience of local communities
would be unchanged. The brief, infrequent but intense noise levels associated with the
proposed launches of the Titan IV vehicles would correspond to the brief increase in noise
resulting from other launches at CCAFS, but because launches would not occur simultaneously,
a cumulative impact on noise intensity would not result at a given point in time. However, the
Titan IV program in combination with other launches at CCAFS would increase the number of
launches by up to 18 per year, or 1 every 3 weeks, thereby increasing the frequency of launch
noise disturbances in the region per year. No significant public health impacts would be

expected; however, annoyance would increase slightly among sensitive individuals.
3.123 Mitigation

Significant noise impacts to off-site receptors would not be expected from the proposed
action; therefore, mitigation would be unnecessary. Occupational exposure to noise is regulated
by the Occupational Safety and Health Administration (29 CFR 1910.95). Workers would wear
ear protection or other noise-attenuating equipment and would be exposed to noise for only
specified lengths of time. Vehicles would be equipped with mufflers and noise-abatement

devices to minimize noise levels during operation.
3.13 Air Quality
3.13.1 Regional and local impacts

Potential air quality impacts of the expanded Titan IV program at CCAFS are discussed
in the following sections according to the nature and timing of the activities causing the
pollutant emissions. Emissions would result from (1) one-time construction activities,

(2) periodic pre- and post-launch processing, and (3) periodic launches of the Titan IV-Type 1

and 2 vehicles.
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Construction

The new SMAB would be built on a site that currently contains a fuel/oxidizer railcar
storage facility, which would be dismantled. Construction of the néew SMAB would result in
emissions of PM-10 from site demolition, earthmoving, and structure erection. Construction
would last 18 months. For typical construction activities, the EPA has estimated an'average
monthly TSP emission factor of 1.2 tons/acre (EPA 1985). A recent EPA report (EPA 1988)
provides estimates of PM-10/TSP ratios for construction activities, based on measureménts 50 m
downwind of construction areas. The average PM-10/TSP ratios for various earthmoving
operatidns ranged from 0.22 to 027. To be conservative, an average PM-10/TSP ratio of 0.3
was assumed for the new SMAB construction. Multiplying this value by the monthly TSP
emission factor of 1.2 tons/acre, a PM-10 emission factor of 0.36 tons/acre*month was
calculated.

The total area to be disturbed by construction of the new SMAB would be 16.5 acres.
Conservatively assuming that the entire area is actively disturbed for the duration of the
construction period and that no dust suppression measures are implemented, the total PM-10
emissions from construction were calculated to be:

Total PM-10 = (0.36 ton/acre*month)(16.5 acres)(18 months)
= 107 tons '
A dust suppression (watering) program would reduce PM-10 emissions by at least 50% (EPA
1985) to about 54 tons.

Modifications to LC-40 and construction of the PFCF would include structure
demolition, modification, and new structure erection. The surface areas disturbed by these
activities would be less than an acre; therefore, PM-10 emissions would be 1-2 tons/18 months,
much less than for construction of the new SMAB. This would not have a measurable impact
on off-site air quality.

The EPA Industrial Source Complex Short-Term (ISCST) dispersion model (EPA 1987)
was used to estimate the increased atmospheric PM-10 loading from Titan IV program
construction activities, using the above emissions rate without dust suppression measures. With
conservative assumptions, the maximum predicted increase in PM-10 levels in uncontrolled
areas (the nearest land areas outside CCAFS and KSC, over 10 km from the proposed SMAB

site) would be 7 pg/m® on a 24-hr basis and 0.2 ug/m’ on an annual basis. These increases
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would be less than 5% and 1% of the 24-hr (150 ug/m®) and annual (50 ug/m’) NAAQS,
respectively. Since existing PM-10 concentrations in the area are well below the NAAQS,
these minor increases would not threaten the continued attainment of NAAQS in the area.
Also, these minor impacts would be temporary, lasting only for the duration of construction.
Other emissions associated with construction would be from various earthmoving and
equipment engines, including pile driving hammers. The pollutants emitted would be NO,,
SO,, hydrocarbons (which are precursors in the formation of ozone), CO, and PM-10. The
amounts of these emissions would be very small compared with the construction-related PM-10

. emissions estimated previously, and thé impacts to uncontrolled areas would be insignificant.
Pre-launch processing

Various ground-support activities associated with each launch would cause relatively
minor emissions of VOCs used in coating, fabrication, and cleaning operations for launch
vehicle components, the MSTs and UTs, and ground support equipment. Small amounts of
hydrazines, N,0O,, NO,, and CO would be released during liquid fueling operations for the
launch vehicles. Emissions of hydrazine (fuel) and N,O, (oxidizer) vapors would be minimized
by fuel vapor incineration systems (FVIS) and oxidizer vapor scrubber systems (OVSS) at each
LC. An FVIS and OVSS already exist at LC-41, and FVIS and OVSS units of the same
design would be installed at LC-40 for the Titan IV-Type 2 (SRMU) program. Air pollution
permits have been granted previously for the FVIS and OVSS units at LC-41. The new FVIS
and OVSS units at LC-40 would require similar permits from the FDER (see Sect. 4.1.1).
Diesel-fired backup electrical generators and miscellaneous transport vehicles would periodically
emit NO_, CO, VOCs, SO,, and PM-10.

Quantitative estimates of NO,, CO, VOCs, CO,, and PM-10 emissions during pre-launch
processing would be similar to previously calculated emissions for Titan programs (USAF 1986;
USAF 1988a). (Estimates from these sources are not repeated here.) Emissions would slightly
degrade local air quality near support facilities, but impacts would be temporary. The increased
number of launches would increase the total annual emissions from pre-launch processing;
however, the emissions per launch would remain constant. Because pre-launch processing
would occur a maximum of six times per year, impacts of these emissions to regional air quality

are not expected to be measurable off-site.



108
Launch

For both the Titan IV-Type 1 and Type 2 (SRMU), the dual SRMs (stage zero) would
be ignited at liftoff and continue burning for slightly over 2 min, placing the launch vehicle at
an altitude of roughly 50 km. At this point, the stage one engine would be ignited and the
SRMs would separate from the core vehicle about 20 seconds later. Nitrogen (41% wt.), water
(35% wt.), and carbon dioxide (18%), the stage one exhaust products, would be emitte,d to the
atmosphere at an altitude of 29 miles.

The primary combustion products from the SRMs for both vehicle types are shown in
Table 3.5. These data are based on thermochemical model calculations (App. D) and are
effective at the nozzle exit plane of the SRMs. The solid propellants for Types 1 and 2 have
slightly different chemical formulations, resulting in somewhat different effluent compositions.
The elements and compounds in Table 3.5 comprise over 99.9% of the SRM.efﬂuent mass;
other trace constituents would be emitted in quantities too small to be of concern with regard
to air quality. The total (both SRMs) solid propellant weights for the Titan IV-Type 1 and
Type 2 (SRMU) vehicles would be 1,180,000 Ib and 1,360,000 Ib, respectively. The SRMU
solid propellant weight is about 15% greater than that of Type 1. As a comparison, the total
solid propellant weight for a pair of Space Shuttle SRMs is 2,216,696 Ib, 63% greater than for
the SRMU. '

The combustion products shown in Table 3.5 would be distributed along the vehicle
trajectory to an altitude of roughly S0 km. However, because of the gradual acceleration of
the vehicle off the launch pad, the emissions per unit length would be much greater near
the ground, forming what is known as a "ground cloud.” For Space Shuttle [Space
Transportation System (STS)] and other large space vehicle launches, it is typical for the
buoyant ground cloud to rise 1 km or more before stabilizing. Its height then remains
relatively constant as-it is transported and dispersed downwind.

Air pollutants in the combustion products that are of primary concern are HCl and
AlO, The other combustion products (1) would be nontoxic, (2) would react rapidly to
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Table 3.5. Combustion products at the nozzle exit plane for
Titan IV-Type 1 and Titan IV-Type 2 (SRMU)

stage zero boosters®
Titan IV-Type 1 Titan IV-Type 2
(SRMU)

Combustion :
Product Wt. % Wt. (tons) Wt % Wt. (tons)
AlLO, 30.45 180.2 35.88 2442
Cco 2750 162.7 21.93 1493
Co, 297 17.6 249 17.0
cr 0.05 0.3 0.25 1.7
FeCl, 0.39 23 0.00 0.0
HCl 20.67 1223 21.14 1439
H, 248 14.7 221 15.1
H,O 6.97 41.2 7.69 523
N, 8.50 503 8.34 56.8

*Total emissions from two solid rocket motors; emissions would be distributed along
a trajectory from ground level to an altitude of SO km.

form nontoxic compounds, or (3) would be emitted in insignificant quantities. The HCl in
SRM exhaust clouds tends to partition between gaseous and aerosol phases (Cofer et al.
1985) and can be toxic above certain concentrations. The National Research Council
(NRC) recommends that 1-hr average HCl concentrations "in connection with community
exposure during space-shuttle launches” not exceed a level of 1 ppm (NRC 1987).

Al,O,, which exists as a crystalline dust in SRM exhaust clouds, is quite inert
chemically and is not toxic. However, many of the dust particles are small enough (PM-10)
to be retained in the lung (Cofer et al. 1985). Thus, it is appropriate to compare AlO;
concentrations with NAAQS for PM-10. The shortest averaging time for which a PM-10
NAAQS exists is 24 hr; a standard of 150 pg/m’ is applicable.

During the early stages of formation and transport, the ground clouds generated by
STS and Titan launches contain large amounts of SRM effluent in both gaseous and aerosol
form. For the most part, the aerosols are water droplets containing dissolved HCl and
particulate AL O, from SRM exhaust. The larger aerosols tend to settle out of the cloud |
near the launch pad, therefore, the greatest deposition is near the pad and amounts rapidly

decrease downwind. The mass of aerosol deposited is influenced by the quantity of deluge
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water used, the amount of water produced by combustion, and the water content and
temperature of the ambient air that mixes with the ground cloud. Ground clouds from STS
launches contain substantially greater amounts of water than Titan ground clouds, because
of the vehicle’s larger SRMs, main engine exhaust (H, + O, —> H,0), and-greater deluge
water requirements. Thus, Titan ground clouds are drier than STS ones, and produce
generally smaller amounts and areal extent of acidic aerosol deposition.

In addition to the near-field acidic deposition which occurs with STS and Titan
launches, there is a possibility of acid precipitation from naturally-occurring rain showers
falling through the ground cloud. Such an event occurred after a 1975 Titan III launch at
Cape Canaveral, and resulted in rain of pH 1 about 5 km (3 mi) from the launch pad and
pH 2 about 10 km (6 mi) away (Pellett et al. 1983). For STS launches, model predictions
have indicated the possibility of acid rain with pH <1 at distances up to 20 km (12 mi) from
the launch pad and pH <2 up to 200 km (120 mi) away (NASA 1978).

In order to estimate ground-level concentrations of the SRM exhaust products
downwind of the CCAFS launch pads, the Rocket Effluent Exhaust Dispersion Model
(REEDM) was utilized. This model was developed specifically to predict air quality impacts
of space vehicle launches and has been enhanced over the past two decades through the
joint support of NASA and the USAF. The version of REEDM used for this analysis is
currently used at VAFB in support of various launch activities. The VAFB REEDM
version contains site-specific algorithms to handle the unique terrain and wind-field
conditions at VAFB. For simulation of Titan IV effluent dispersion at CCAFS, the
VAFB-specific terrain/wind algorithm was disengaged, so that REEDM was executed in a
flat-terrain mode.

The REEDM model was executed with four expected worst-case meteorological
conditions. The required meteorological input data for REEDM consist of vertical
atmospheric profiles of wind direction, wind speed, temperature, and turbulent intensity.
Four historical meteorological cases were selected for the CCAFS analysis, based on the
judgement of Eastern Space and Missile Center (ESMC) staff experienced in running
REEDM for CCAFS launch operations. Selected meteorological parameters for the four
CCAFS cases are summarized in Table 3.6. '

The REEDM model was executed for a Titan IV-Type 1 launch. Concentrations of
HCI and AlLO; discussed below are for a Titan IV-Type 2 (SRMU) launch, which would
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Table 3.6. Cape Canaveral Air Force Station meteorological parameters for four
typical worst-case dispersion conditions used as input to the
Rocket Effluent Exhaust Dispersion Model

Wind speed (m/s) Wind direction
Local : Temperature
Case Date time Surface 500 m = Surface 500 m inversions
Winter, cold 1/12/87 0739 4.1 113 310° 320° 200 m-500 m
morning (moderate)
Summer, light 7112/87 0715 2.1 5.1 220° 239°  Surface-
wind 200 m (weak)
Summer, on-shore 8/16/88 0615 1.0 6.2 153° 165°  Surface-
flow 200 m (weak)
Fall, sea breeze 11/11/88 1313 25 2.1 32 319 None below
10,000 ft
(3,048 m)

generate more HCl and AL,O, than a Type 1 launch. The concentrations for Type 2
(SRMU) were obtained by multiplying the Type 1 concentration predictions by the
appropriate factors to account for the greater fraction of these constituents in the Type 2
(SRMU) exhaust (see Table 3.5) and for the greater (15% more) solid propellant weight for
the Type 2 vehicle.

The results of the four REEDM runs for CCAFS are summarized graphically in
Fig. 3.3. The four curves represent maximum predicted plume-centerline concentrations as a
function of distance for the four meteorological scenarios. Because HCl and Al,O, are
assumed by REEDM to disperse identically, without deposition or chemical conversion, a
single curve is used to represent concentrations of both compounds for each scenario.
Maximum 1-hr HCl and 24-br Al,O, concentrations at a given distance can be obtained from
the left and right scales, respectively.

Maximum 1-hr HC] concentrations beyond the distance of the nearest CCAFS
property boundary were predicted by REEDM to be well below the NRC recommended
1-hr short-term public emergency guidance level (SPEGL) of 1 ppm for all meteorological
scenarios. The highest predicted 1-hr HCl concentration beyond this distance was 0.22 ppm,

which occurred for the summer, light wind scenario.
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The maximum predicted 24-hr Al,O, concentration beyond the distance of the
nearest CCAFS property boundary was 25 ug/m’, which is well below the 24-hr NAAQS for
PM-10 of 150 ug/m’. In 1986, the maximum measured 24-hr TSP concentration in the
Titusville and Merritt Island area was 104 pg/m’ (FDER 1987). Assuming that all the TSP
generated by the Titan IV-Type 2 (SRMU) launch was in the PM-10 size range, the
maximum predicted total PM-10 concentration would be 129 ug/m’. This is quite a
conservative estimate because it assumes that the highest yearly 24-hr particulate matter
concentration attributable to other sources would occur on the same day as the highest

estimated concentration from a normal launch.
3.132 Cumulative impacts
Lower atmosphere

Because of the brief and sporadic nature of atmospheric emissions associated with
the Titan IV-Type 2 (SRMU) and other launch programs, the long-term cumulative air
quality impacts of the combined launch programs at CCAFS are not expected to be
significant. Short-term (24 hr or less) cumulative air quality impacts would not occur
because launches for the various programs would not be conducted at the same time. The
relatively small emissions of criteria pollutants associated with ground support operations
would have little incremental impact in an area that presently meets air quality standards
with ambient concentrations well below the NAAQS.

Upper atmosphere

The past two decades have been marked by increasing concern about the eﬂ'ects'of
man’s activities on the upper atmosphere. In regard to space vehicle launches, this concern
has focused on the potential cumulative role of exhaust constituents in depleting the ozone
layer (Gille 1982), which tends to protect biological organisms from adverse levels of

ultraviolet (UV) radiation. Sunburn and skin cancer can result from excess exposure to UV
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radiation in the 290-310 nm wavelength range (UVB), which is partially absorbed by the
stratospheric ozone layer.

The ozone layer is mostly contained within the stratosphere, a region of steady or
increasing temperature with height, which extends from roughly 10 km to 50 km above the
earth’s surface. The vertical distribution of ozone within the stratosphere varies
substantially, depending on the time of year and on latitude. However, the bulk of the
ozone is concentrated in the lower half of the stratosphere (Webb 1966).

With regard to potential ozone layer effects, the SRM emissions, primarily HCI, are
the main concern. Photochemical reactions involving chlorine are thought to be very
important in the destruction of stratospheric ozone. As stated earlier, the stage-one
Titan IV-Type 2 (SRMU) engine would not be ignited until the vehicle reached an altitude
of roughly 50 km, and would produce combustion products of less concern to the ozone
layer. The total SRM burn time and SRM separation/stage-one ignition altitude for the
Titan IV-Types 1 and 2 (SRMU) would vary somewhat, but for the purpose of ozone layer
effects assessment, do not differ appreciably.

The potential effect of SRM exhaust on the ozone layer was studied extensively by
NASA prior to STS launches (NASA 1978; Potter 1978). The latter reference contains a
reassessment of stratospheric ozone depletion from STS launches, which was performed after
new information became available regarding the rate constants for some chemical reactions
important to ozone destruction. The reassessment of a hypothetical 60 STS launches/year,
assumed to occur indefinitely, was conducted for NASA by five independent research
groups. The revised model estimates for northern hemisphere ozone reduction from the
five research groups ranged from 0.23% to 0.28% (Potter 1978).

A comparison of modeled ozone-layer effects by Gille (1982) found that even for a
large number of shuttle launches, the decrease in total stratospheric ozone was much smaller
than perturbations resulting from natural or anthropogenic causes. Gille has summanzed
estimates of the expected magnitudes and directions of the total ozone perturbations from

these causes as follows:
1. Solar variability—increase or decrease from 7 to 20%.

2. Current and projected (1990) commercial supersonic and subsonic aircraft—increase
from a few percent to 20%.
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3. Continued chlorofluoromethanes released at the 1977 rate—decrease of 17%.

4. Space Shuttle launch rate of 60/year—decrease from 0.2 to 0.3%.

The reference cited for the finding in item (2) was a 1979 report by the U.S.
Department of Transportation (DOT). A more recent DOT report in the same series
(DOT 1981) revised these estimates, stating that the existing and projected 1990 commercial
aircraft fleets would cause only a 1% increase in stratospheric ozone. The latter report also
stated that model estimates were quite sensitive to the injection altitude of the aircraft
emissions, with flights above 15 km (49,000 ft) causing stratospheric ozone depletion and
lower altitude flights causing stratospheric ozone ﬁroducﬁom

Rosenberg and Newton (1983) indicate that an STS launch rate of 24 per year
would decrease stratospheric ozone by 0.1% and increase UVB at the earth’s surface by
0.2%. These figures are consistent with the estimate that a 1% decrease in stratospheric
ozone results in a 1-2% increase in ground-level UVB (Gille 1982). A decrease in
stratospheric ozone in the range of 0.1-0.25% is about two orders of magnitude smaller
than the measured variations in total ozone that occur annually as well as variations
predicted due to global chlorofluorocarbon emissions. These findings do not suggest that
the slight decrease in ozone attributed to STS exhaust would not have an adverse effect on
biological organisms—but rather that any effects would not be discernible because they
would be masked by other larger-scale variations.

Although the proposed action would increase HC] emissions from the existing
Titan IV program, the following discussion of ozone layer effects considers the
Titan program as a whole, since the program has been and continues to be evolutionary.

As indicated in Table 1.1, a total Titan IV launch rate (CCAFS and VAFB) of 8 per year is
planned in the early 1990s. The annual HCl emission rate under this plan was compared
with the annual STS HCI emissions at the hypothetical launch rate of 60 per year, which
has been the case used for several modeling studies. Using the worst-case assumption that
all Titan IVs launched are the slightly larger SRMU vehicle (60% of STS vehicle HCl
emissions), the HCl emission rate for the Titan IV program would be 8% of the STS
program at 60 launches per year. It might also be conservatively assumed that the Titan IV
program was extended indefinitely, as was assumed for the STS modeling studies. Assuming
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that additional ozone depletion is approximately proportional to the additional HCl
emissions represented by the entire Titan IV program, the net decrease in ozone for
launching 8 Titan IV-Type 2 (SRMUs) per year would be 0.02%.

This perturbation would be indistinguishable from effects caused by other natural and
man-made causes. However, the problem of stratospheric ozone depletion by man-made
chemicals is globgl in nature; and the cumulative effects of many small sources, taken .
together, can add up to éerious adverse effects, even though each individual source seems
insignificant.

Given the desired payload weights for the Titan IV-Type 2 (SRMU) program, the
only alternative vehicle is the STS. The Titan IV-Type 2 (SRMU) represents an
environmentally favored alternative to the STS because the atmospheric .HCl emissions per
launch are only about 50-60% of those for the STS. |

In summary, the incremental effects of the proposed action on stratospheric ozbne
and on ground-level UVB are expected to be far below the effects attributable to other
natural and man-made causes. Still, the global nature of thé .ozone depletion problem
implies that all sources of depletion must be weighed in considering control strategies.
Rosenberg and Newton (1983) have discussed the benefits of liquid rocket boosters (LRBs),
which would affect the ozone layer much less than the SRMs and also cost less. Rosenberg
and Newton also indicated that NASA is funding studies that could lead to the development
of LRBs to replace the SRMs currently used with the STS. If LRBs prove reliable, they
may replace SRMs on future unmanned booster systems such as Titan IV-Type 2 (SRMU)

as well.
3.133 Mitigation,
Construction impacts
PM-10 emissions from grading, fill, and excavation activities associated with
construction would be controlled by water application as soil moisture conditions warrant. It

is expected that implementation of a watering program would reduce potential PM-10
emissions by at least 50% (EPA 1985). Other construction activities associated with the
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Titan IV-Type 2 (SRMU) program would involve relatively little or no soil disturbance and

PM-10 emissions.

Pre-launch processing impacts

Emissions from all routine fuel and oxidizer loading and transfer operations would be
minimized through incineration and scrubbing of hazardous vapors. The potential for
emissions from accidental spills would be minimized through the use of redundant systems
for flow metering and cutoff in case of leaks. Propellant transfer systems would be situated
over catch basins, where accidental spills could be quickly neutralized through water dilution
where applicable, allowing for prompt cleanup in the event of a spill. Hazardous propellant
handling operations are undertaken only if Potential Hazard Corridor (PHC) forecasts
indicate that off-base or on-base populations would not be exposed to adverse vapor

concentrations from accidental spills.

Launch impacts

Although no steps are taken specifically to reduce launch-related emissions, the
deluge water, which is applied to the launch pad area and exhaust stream for cooling and
overpressure suppression, does remove some air contaminants from the exhaust. However,
the amount removed is probably a small fraction of the total exhaust emissions, because the
exhaust is in contact with this water for only a brief period during SRM firing.

Mitigation of potentially adverse air quality impacts from the exhaust cloud is
accomplished through dispersion forecasts which affect the decision whether to launch a
vehicle at the scheduled time. CCAFS maintains extensive meteorological monitoring and
forecasting facilities. One function of the meteorological facilities and staff is to provide
forecasts of the PHC before launches and associated operations. The CCAFS
meteorological forecasting staff uses site-specific dispersion models, together with real-time
or forecast meteorological input data and potential source strength data, to predict the
length and angular width of PHCs. The PHC forecast would be used to determine whether
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to launch, in order to prevent both off-base and on-base populations from being exposed to
adverse effluent concentrations.

Mitigation of potential cumulative air quality impacts could take the form of controls
on the type, number, and frequency of launches from the planned programs at CCAFS.
However, given the currently planned launch rates of space vehicles from CCAFS and the
transient nature of the associated emissions, mitigation of cumulative impacts on air quality
is considered unnecessary. '

3.1.4 Surface Water

3.1.4.1 Regional and local impacts
Construction

Soil that is exposed during construction of the new SMAB and PFCF would be
subject to erosion by wind and rain; soil transport could increase the sediment load and
turbidity of the Banana River. Proper erosion control measures, such as straw-barriers and
berms, would be taken to minimize the movement of soil and contaminants (e.g., chemicals
and construction materials such as oil and grease) into the Banana River.

Pre-launch processing

Effluents from the new SMAB would include stormwater runoff and treated sanitary
sewage. Stormwater runoff from the SMAB and associated facilities (e.g., parking lots and
storage areas) would be collected and diverted to a retention pond on the northwest side of
the site in accordance with permit requirements established by the St. Johns River Water
Management District. The retention pond would be-designed to retain runoff long enough
for suspended particulates to settle. Clarified runoff would then be discharged to the
Banana River via a buried pipeline in accordance with limitations set in the permit.

Sanitary wastewater from a work force of less than 200 personnel would be treated
on-site by a secondary waste treatment facility. Treated effluent from the facility would be
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discharged to a drainage field on the southwest side of the site. This discharge of treated
domestic wastewater would be in accordance with USAF and state requirements (AFR
88-15, Florida Administrative Code 17-6, and FDER domestic wastewater permit conditions).

Effluents and/or stormwater runoff from other Titén IV program support facilities in
the ITL area would not change because of the proposed action.

Launch impacts

Approximately 400,000 gal of deluge and washdown water would be required per
Titan IV launch at LC-40 and LC-41. About 300,000 gal would be deluge water, some of
which would be dispersed by the SRM/SRMU exhaust (MMSLS 1988). About 320,000 gal
would be collected in the launch duct sump, which drains to ;;ercolation ponds at LC-40 and
LC-41 (Fig. 2.4), preventing release of this deluge and washdown water to surface water
bodies. The remaining 80,000 gal would be blown by the exhaust onto uncontrolled areas of
the launch facility, where it would either percolate into highly permeable soils or vaporize
and disperse into the atmosphere. Some deluge water also would be expected to fall
directly into the Atlantic Ocean or Banana River.

In addition, 44,400 gal of coolant water from the new OVSS would be required for
each launch. This wastewater also would drain to percolation ponds in controlled areas at
the LC40 and L.C-41 sites. Three percolation ponds covering 1.2 acres are located near the
flame bucket and oxidizer scrubber unit. These ponds are connected by open culverts; if
364,000 gal of wastewater were collected in them simultaneously, the water depth would be
about 0.5 ft. No direct discharge to surface water would occur, and no direct impacts to
surface waters would be expected.

Launch operations from LCs 40 and 41 would produce a ground cloud that could
deposit Al,O,or HCl in solid, aerosol, and/or droplet form. Most deposition from the
ground cloud would occur within the near-field area reasonably close to the launch site.

The exhaust ducts at both launch complexes force the exhaust plumes eastward. Launches
frequently occur during the mornings, when prevailing winds are from the west or southwest.
Under such wind conditions, deposition from the ground cloud could reach the Atlantic

Ocean, where it would be diluted. With winds from the east or southeast (infrequent),
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deposition would occur into the wetland areas adjacent to the sites and, to a lesser extent,
onto the Banana River. Because of the limited extent of deposition in the river and the
volume of water available for dilution, impacts would not be significant. Impacts to wetlands
are discussed in Sect. 3.1.8. '

3.1.42 Cumulative impacts

Construction in the ITL area and the launch complexes would be independent of
construction for other programs and base activities; however, construction schedules may
overlap. With use of Best Management Practices (e.g., straw berms) at all CCAFS
construction sites, erosion and sedimentation would be minimized and no significant impacts
would occur to water quality of CCAFS wetlands or the Banana River.

Launches of MLV program vehicles would occur at LCs 17 and 36 (see Fig. 1.2)
which are located several miles east of the Banana River. Therefore, cumulative surface
water impacts that may result from ground cloud deposition in the Banana River would not

be expected.
3.1.43 Monitoring and mitigation

Best Management Practices would be used duting construction to minimize the
potential impacts of soil erosion and materials transport. For example, hay bales or plastic
skirts installed between exposed soils and any on-site drainage ways would limit potential
runoff. Significant impacts to surface waters would not be expected, and mitigation of
construction impacts would not be necessary.

The water quality of the Banana River is monitored monthly by the FDER.
Significant changes in quality could warrant mitigative actions at Titan IV launch and
support facilities. If so, the FDER would advise the USAF of measures to be implemented.
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3.1.5 Geology and Groundwater

3.15.1 Regional and local impacts

The launch water requirements described in Sect. 3.1.4.1 would not impact
groundwater supplies at CCAFS because all such water would be drawn from municipal
supplies (USAF 1986). Although there are no water supply wells within 500 ft of the
percolation ponds (MMSLS 1988), the potential exists for contamination of groundwater in
the surficial aquifer by deluge and washdown water as it infiltrates into permeable soils
underlying the percolation ponds.

MMSLS (1988) provides a limited discussion of groundwater impacts from
wastewater discharges following launch. The following analysis is based on that discussion.
One of the effects of disposal of wastewater through percolation ponds would be slight
groundwater mounding beneath the launch complex. If all of the available wastewater
(364,000 gal) were to infiltrate into 10 acres of ground surrounding the percolation ponds
" on the east side of the LC-41 site, the average water level rise per launch would be 0.3 ft
(assuming that the aquifer has a porosity of 0.3—a larger porosity would reduce the impact).
The maximum groundwater velocity in the surficial aquifer is estimated to be 110 ft/year
(based on several assumptions: maximum hydraulic gradient = 0.01, average hydraulic
conductivity = 9.3 ft/day, and effective porosity = 0.3).

Good management of the percolation ponds would prevent surface runoff from
reaching wetlands on the west side of LC41. Based on the preceding analysis, a minimum
of 11 years would be required for groundwater to reach these wetlands, which are 1200 ft
west of the percolation ponds. Although mixing with natural groundwater is expected to
dilute contaminants released by a given launch to acceptable levels, a groundwater
monitoring program has been established to provide regulatory control, allowing appropriate
and timely mitigative action should the need arise (see Sect. 3.1.5.3).
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3.152 Cumulative impacts

The cumulative impact of previous launches on groundwater is unknown. As stated
in Sect. 3.1.5.1, a single launch would be insufficient to contaminate groundwater to such an
extent that it could conceivably affect nearby wetlands. It is acknowledged, however, that
contaminated groundwater from repeated Titan IV launches as well as other launches at
CCATFS could have a long-term impact on groundwater and nearby wetlands.

There would be no significant impact on municipal water supplies because the

shallow groundwater resources at CCAFS are insufficient and unsuitable as a potable water

supply.
3.153 Monitoring and mitigation

A network of five groundwater monitoring wells has been installed around LC-40
LC-41 (Fig. 2.4) so that changes in groundwater quality can be observed. This would allow
timely implementation of mitigating measures if contaminated groundwater migrated toward
sensitive wetlands. One well is a background monitor well upgradient and northeast of each
launch site. Two other wells are centrally located in percolation ponds on the west and east
sides of each complex. Another two wells are located 75 ft west of each complex perimeter
and between the launch site and the wetlands. All monitor wells are drilled to a depth of
15 ft, screened from 3 to'15 ft, and capped with a seal made of bentonite and a
combination of bentonite and portland cement. Each well will be monitored quarterly for
Florida primary and secondary drinking water standards. In addition, electrical conductivity,
total organic carbon, and total organic halogen analysis will be performed until sufficient
background data are obtained and potential groundwater quality changes are known.

If monitoring of groundwater identifies levels of contaminants that are above levels
approved by FDER, treatment of the contaminated water could be required. If solvents are
identified as contaminants, treatment would most effectively occur by (1) pumping the
contaminated water to the surface and treating by air stripping, and (2) passing the
contaminated water through an activated carbon column for sorption of the contaminant, or
to biological treatment, depending on the contaminant. If metals are identified as the
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contaminants, treatment of the contaminated groundwater would most effectively occur by
pumping the water to the surface and treating by precipitation or by ion exchange to

remove the metal.

3.1.6 Terrestrial Ecology

3.1.6.1 Regional and local impacts

Construction

Construction activities would cause negligible impacts to terrestrial flora because only

ruderal vegetation would be disturbed.

Launch

Launch activities could impact vegetation and wildlife in three ways: fire, acidic
deposition on vegetation and fauna, and noise. Occasional small brush fires are sometimes
associated with launches, and vegetation within- 20 m (66 ft) of the perimeter of the launch
pads could be singed. Brush fires are usually successfully contained and limited to the
ruderal vegetation within the launch complexes. Past singing has not permanently affected
the vegetation near the pads. Wildlife transients that do not flee the area within the
perimeter fence could be injured or killed; however, mortality from such incidences is
historically reported in post-launch inspection summaries to be very low.

Wet deposition of HCl could damage or kill vegetation and wildlife in high
deposition zones. USAF environmental contractors who observed the June 1989 Titan IV
launch from LC-41 reported no evidence of wet deposition outside the pad fence perimeter
(personal communication, Paul Schmalzer, Bionetics Co., with R. L. Graham, ORNL,

July 19, 1989).

Noise exceeding 95 dBA from Titan IV launches could possibly cause a temporary
hearing loss in sensitive wildlife living near the launch pads. Brattstrom and Bondello
(1983) found that fringe-toed lizards, desert kangaroo rat, and Couch’s spadefoot toad all
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suffered immediate hearing loss when exposed to off-road vehicle sounds of 95 dBA for less
than 9 min. No other reports are known to document wildlife hearing losses associated with
short-term exposures to loud (95 to 120-dBA) noises. The 95—-dBA radius of impact for a
Titan IV launch is estimated to be about 24 km (15 mi) (Sect. 3.1.2). After the June 1989,
Titan IV launch at CCAFS, Florida scrub jays did not respond to alarm calls (personal
communication, D. Breininger, Bionetics Co., with R. L. Graham, ORNL, July 19, 1989). In
contrast, following the STS mission-34 launch, scrub jays west of the pad displayed normal
behavior and responded to calls. Wildlife that are heavily dependent on sound (as opposed
to visual) information could be more susceptible to predation because of a short-term
hearing loss. Because of the low number of Titan IV launches at CCAFS (six per year),
wildlife hearing loss would not be expected to significantly affect population densities.

Because the sonic boom from the Titan IV launches would occur over open waters,
no significant noise impacts on wildlife are expected from the sonic boom. Sea birds and

surface-swimming mammals may exhibit startle responses.
3.1.62 Cumnlative impacts

Construction would not result in cumulative impacts on vegetation at CCAFS
because activities would be concentrated in previously disturbed or man-made areas.
The cumulative ecological impacts of acidic deposition from launch activities at CCAFS and
KSC cannot be addressed in detail without information regarding the extent and intensity of
near-field and far-field deposition from Titan IV launches. Assuming the worst
case—deposition extent and intensity similar to that from Space Shuttle launches—22 ha
(46 acres) of scrub vegetation adjacent to each of the launch pads might experience a
partial loss of tree and shrub species and an increase in grass and sedge species as has been
observed near the Space Shuttle launch pad 39 (Schmalzer et al. 1985). Because far-field
deposition is not likely to occur over the same area for each launch, there may, in fact, be
no cumulative impacts because vegetation is likely to recover during the interval between
deposition episodes.

A maximum of 18 launches is scheduled to take place at CCAFS each year between
1989 and 1991 (USAF 1989a), and roughly one-half of these would be Titan IV launches.
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If the worst case is assumed that (1) each launch would impair the hearing of sensitive
animals residing within a given noise impact zone (e.g., launch noise exceeds 95 dBA) and
(2) noise impact zones of the various launches overlap in areas where sensitive wildlife
reside—then sensitive animals could be affected 18 times per year. Depending on the

- duration of hearing loss, the survival of sensitive species may be affected.
3.1.63 Monitoring and mitigation

Because three federally listed threatened species (Florida scrub jay, indigo snake, and
the southeastern beach mouse) inhabit the area, a monitoring program will be initiated to
collect baseline population information to evaluate impacts from the launches
(see Sect. 3.1.9.4). Florida scrub jay and wood stork responses to launch noise will be
studied, and the USAF will develop a plan for investigating long-term noise effects on
surrogate species. Acidic deposition from launches will be monitored and baseline data
collected for the vegetation surrounding the LCs so that possible changes due to deposition
or burning can be evaluated.

3.1.7 Aquatic Ecology
3.1.7.1 Regional and local impacts

Aquatic biota in the 0.3 ha (0.8-acre) wetlalnd would be displaced by construction of
the new SMAB. There would be no dredging or alteration of aquatic habitat in the Banana
River. Spill and stormwater containment practices during construction would minimize the
amounts of eroded sediments and other contaminants that reach surface waters; therefore,
impacts to the aquatic ecosystem from construction of the SMAB would be insignificant.

Construction at LC-40 and LC-41 would involve minimal land disturbance. Sediment
control measures would be used during construction, and minimal erosion from the site
should result. Because no surface water bodies receive direct runoff from the sites during
deluge water discharge, there should be no impacts to surface waters or their associated

biota.
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Operation of the SMAB and other support facilities would not alter aquatic habitats
in the surrounding Banana River. The only surface discharge from the site would be from
the stormwater retention pond. This effluent would not be expected to contain levels of
chemical contaminants or sediment that would adversely affect aquatic biota.

Deposition from the ground clouds associated with each Titan IV launch could occur
into the wetlands and Banana River to the west of both launch complexes. Aquatic
resources including fish and insects that occur in the area receiving the heaviest deposition
of HCI from the ground cloud could be adversely affected by deposition. Hawkins,
Overstreet, and Provancha .(1984) have reported adverse effects of deposition associated
with Space Shuttle launches. The concentration of HCI in the ground cloud associated with
the Titan IV-Type 2 (SRMU) launches should be less than 0.25 ppm (see Fig. 3.3) and
should have significantly less effect than that associated with the Space Shuttle. However,
the potential does exist for temporarily increased acidity to affect biota in adjacent wetlands
and the Banana River.

3.1.72 Cumulative impacts

Construction in the ITL area and SMAB site could have minor impacts on aquatic
resources of the Banana River in the site vicinities. With use of Best Management
Practices for construction, erosion and sedimentation would be controlled to acceptable
levels. Modifications to and discharge from LC-40 and LC41 will not affect aquatic biota
in the adjacent wetlands. Deluge water would discharge to grassy areas on the sites; gate
valves would prevent water movement off-site. Potential cumulative impacts from acidic
ground cloud disposition would be expected from six Titan IV launches per year (and 18
total launches at CCAFS), but are likely to be undetectable in the Banana River and on-site
wetlands because of their dilution capacity. '

3.1.73 Monitoring and mitigation

. Because the proposed action would include construction of a 1.6-acre replacement
wetland along the western portion of the SMARB site, further mitigation of aquatic ecological
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impacts would be unnecessary. Dilution of ground cloud deposition in the wetlands west of
the launch sites would minimize impacts to aquatic biota. If necessary, the water level in
the wetlands could be manipulated to increase the flow from the Banana River into the

wetland to increase dilution capacity. -
3.1.8 Floodplains and Wetlands
3.181 Regional and local impacts

To prevent flooding of the SMAB site, portions of the low-lying areas would be built
up with fill (loamy sand with shell) to raise the site to a level of 9 ft above mean sea level
(MSL). This elevation is above both the base (100-year) and critical action (500-year)
floodplains. In addition, the SMAB facility would be designed to collect stormwater and
channel it to the Banana River. Because of the small area affected by the proposed
construction relative to the floodplain of this lagoon system (the Banana and Indian Rivers
together have an open-water area of 150,000 acres in Brevard County and drain 540,000
acres), the action would have no effect on flood potential in the drainage basin. A Sect.
404 dredge-and-fill permit has been obtained from the U.S. Army Corps of Engineers (see
Sect. 4.1.2.4).

Construction of the SMAB would require the removal of about 0.8 acre of wetland
vegetation (primarily woody shrubs) along the southern causeway portion of the site. The
total area of vegetation, both wetland and non-wetland, on the SMAB site is 14 acres.
Because the SMAB is located on a man-made causeway, it is likely that all vegetation on
the site is secondary growth, with no unique plant communities. Removal of wetlands
vegetation would destroy animal habitat that does not support threatened or endangered
species and is not unique to the area. The wetlands represent a small percentage of the
12,000 acres of wildlife habitat managed on the CCAFS (George 1987). Prior to
construction of the SMAB, a new wetland of 1.6 acres would be created along the western

edge of the site.
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3.1.82 Cumulative impacts

Impacts to wetlands at the Titan IV launch and support facilities sites would not
exacerbate impacts from other CCAFS activities or launches. To the contrary, the creation
of 1.6 acres of wetland along the western portion of the site would be a net positive effect
on wetlands at CCAFS. '

Depending on meteorological conditions, deposition of HCl and Al,O, from the
ground clouds from various launches at CCAFS could impact the biota and water quality in
these areas. Impacts would résult from decreases in pH associated with the HCl deposition.
The wetlands to the west of the launch complexes are:lagoons with recharge occurring from
groundwater, rainfall, and gate access from the Banana River. [These gates are used by the
Fish and Wildlife Service to control inflow for mosquito control (C. Hall, Bionetics, personal
communication with V. R. Tolbert, ORNL, June 14, 1989)]. The only organisms that might
be affected would be those occurring in the upper 0.5-1 m of the wetland area. Natural
buffering should raise the pH to normal levels within a few hours after deposition occurred.
Deposition of Al,O, should be minimal, and the Al,O, should be nontoxic because of its
insolubility at the normal pH of the receiving waters (USAF 1986).

3.183 Monitoring and mitigation

The following mitigation activities are proposed for the wetlands disturbance at the
SMAB construction site: -

1. The wetland- creation will have an approximate area of 1.6 acres which is 2:1 ratio to
the lost wetland for saltwater marshes wetland type.
The new weétland area will be created prior to construction at the wetland loss.

3. New wetland area shall be graded to an acceptable elevation. For the proposed site,
the recommended elevation is at 2.5 ft or less-above the mean sea level.

4. Plants, removed from the wetland loss area, shall be transplanted at the created
wetland area. Additional wetland-type plants will be purchased and planted in
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accordance with the recommendations of local nurseries who are familiar with the
wetlands habitat.

S. A minimum of 4 in. of organic topsoil, taken from the wetland loss and other areas
on-site, shall be spread and mulched over the new wetland.

6. Since the mitigation is performed on-site the effects on local and regional ecology
and faunal diversity are kept to a minimum.

7. A monitoring program on 2 4 to 6 month cycle shall be conducted over 3 or more
years to ensure that the new wetlands are taking hold.

8. A report of each monitoring program, including picture of the new wetlands, shall be
submitted to the St. Johns River Water Management District to show how the
mitigation of the wetlands is progressing.

If wetlands receive repeated deposition of HCl and the normal buffering capacity is
reduced, inflow from the Banana River could be increased to improve buffering capacity.

3.1.9 Threatened and Endangered Species

3.19.1 Facility lighting impacts

The impacts of security and operations lighting at the LCs and ITL Area on
endangered sea turtle nesting is a major concern associated with all CCAFS launch
programs. Lights that emit in the ultraviolet, violet-blue, and blue-green wavelengths, such
as high-pressure sodium lights, disorient endangered sea turtle hatchlings. If these illuminate
sea turtle nests on the beach, hatchlings move inland rather than seaward and subsequently
suffer increased mortality (USAF 1988d).

As indicated in Sect. 1.1.4.1, light management plans designed to reduce beach
lighting are being developed for all existing facilities at CCAFS. With the approval of the
FWS and the implementation of these plans, significant impacts to endangered sea turtle
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populations would not be expected. Light surveys have been completed for LC-40 and
LC-41 and light management plans are currently under development for these facilities.
When the LC-40 and LC-41 plans are approved by the FWS, complete implementation,
including replacement of light controls and fixtures, is expected to take about one year.

3.1.92 Habitat destruction or disturbance

The FWS has designated no critical habitat for the Florida scrub jay or the
southeastern beach mouse at CCAFS, although the predominant on-site coastal scrub,
strand, and dune vegetation are excellent habitat for both species. Construction activities
associated with renovations of LCs 40 and 41 to support the Titan IV program will not
destroy or significantly disturb scrub jay or beach mouse habitat. Most construction will
occur on previously disturbed land; therefore, impacts to habitat will be minimal, and
populations of threatened species will not be adversely affected.

Acidic deposition from hydrogen chloride (HCI) in the ground cloud that forms
following ignition and combustion of the Titan IV SRMs may injure or destroy vegetation
very near the launch pads and along the path of the ground cloud; however, habitat or
forage will not be altered to the extent that populations of threatened species will be
adversely affected.

A high-risk zone exists within the perimeter fence of LCs 40 and 41 extending about
600 ft (182 m) out from the launch pad. During launch, this area will experience intense
heat and pressure (noise, vibrations), and concentrations of SRM exhaust will be extremely
toxic. The zone is industrial in nature, and areas where structures or pavement are not
present are covered with only grass. There is little if any suitable habitat for either the
scrub jay or the beach mouse within the high-risk zone. '

3.193 Launch effects
In response to FWS concerns about the potential effects of the Titan IV vehicle

ground cloud and launch noise, the USAF prepared a Biological Assessment (USAF 1989%;
see Appendix B) to provide current information on the populations of the Florida scrub jay
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and the southeastern beach mouse near LCs 40 and 41 and to project impacts to these
species from Titan IV launches. The FWS subsequently issued a Biological Opinion
regarding the potential effects of Titan IV launches on the two species (FWS 1990; see
Appendix B) which stated” ... it is the Service’s Biological Opinion that the operational
phase of the Titan IV program is not likely to jeopardize the continued existence of the
scrub jay or the southeastern beach mouse.” Because of the potential for mortalities within
the vicinity of either launch complex, the FWS issued an incidental take exemption to the
USAF under Sections 7(b)(4) and 7(0)(2) of the Endangered Species Act. The terms of
the exemption are stated in the Opinion, which is provided in Appendix B of this EA.

3.1.94 Cumulative impacts

Cumulative impacts are the direct and indirect impacts of the Titan IV program in
combination with the identifiable effects of other actions at CCAFS. Two other launch
programs are planned at CCAFS during the same time period as the Titan IV program: the
MLV 1, which will launch Delta vehicles, and the MLV II, which will launch Atlas vehicles.
The Delta vehicle uses SRMs having a similar chemical composition as the Titan, but in
much smaller quantities. The Atlas vehicle does not use SRMs. Launches of Delta and
Atlas vehicles will occur at LCs 17 and 36, which are located several miles south of LCs 40
and 41 (see Fig. 1.2).

Potential cumulative impacts to the scrub jays and beach mice could result from
habitat destruction or disturbance associated with the three programs and from vehicle
launches. Neither the MLV I nor II program will destroy or significantly disturb habitat or
forage for either species; therefore, cumulative impacts to habitat would not be expected.
Delta launches will produce a ground cloud containing HC], but it will not directly or
indirectly affect the populations of scrub jays or beach mice near LCs 40 or 41; therefore,
cumulative impacts from launch vehicle emissions would not be expected.

The implementation of light management plans to reduce beach lighting from all
CCATFS facilities during the nesting season should reduce adverse impacts to sea turtles.
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3195 Monitoring and mitigation

In consultation with the FWS regarding impacts to protected species, the USAF
agreed to establish a monitoring plan to measure the effects of the ground cloud and noise
from a Titan III launch vehicle on surrogate sp_ecies of a rodent and bird.

The Titan III-vehicle has one-third less power than the Titan IV; however, the FWS
believes the results from this test will be applicable. The proposal calls for setting up
transect lines extending outward from LC-40 for a distance of 2,000 feet. Monitoring -
stations will be established at appropriate intervals beginning at the security fence. Cages
will be placed at different heights within the vegetation, each cage holding one surrogate
bird. To determine the effect on beach mice, a rice.rat will be placed in a cage in an
excavated burrow. In addition, at each location, measuring devices will be used to record
noise levels and concentration of chemicals in the cloud. The launches of two other Titan
III’s will be videotaped to record the dispersion of the cloud over the test area. Results of
the two monitoring periods will provide further information to the FWS so that a realistic
number of "incidental takes" of scrub jays and beach mice can be established for the Titan
IV program. The results of these tests will also set the protocol for similar monitoring of
Titan IV launches at LC41. The USAF and FWS will conduct joint field inspections of the
habitat immediately following launches. o

In addition, the USAF has agreed to leg-band and color mark scrub-jays at both
pads for the purpose of future monitoring during the Titan IV launches. The results of the
banding effort will provide information on home range, density, mortality, and
emigration/immigrﬁon resulting from the launch activity.
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3.2 VANDENBERG AIR FORCE BASE
321 Man-Made Environment
3.2.1.1 Regional and local impacts

A maximum of 15 construction workers would be expected to be hired for the
expanded Titan IV-Type 2 (SRMU) program. About 21 additional operations employees
would be required. In-migration and project-induced growth would be negligible. A
previous EA evaluated impacts to community resources from the Titan IV-Type 1 program
(USAF 1988b) and projected a population increase of 474 personnel and their families. No
adverse socioeconomic impacts have resulted from the existing Titan IV program
(Sect. 3.2.1.2), and no impacts to regional and local community resources would be expected
from the expanded Titan IV program.

32.12 Cumulative impacts

Cumulative impacts to community resources would be dependent on existing and
planned launch programs and operations at VAFB. The principal planner of the City of
Lompoc was contacted to determine whether impacts have occurred as a result of project-
induced population growth during the year that it has been underway. No impacts from the
Titan IV program have been evident. Since the Space Shuttle program at VAFB was
discontinued in 1986, employment and activity in the business sector have declined. Sharp
growth in services such as restaurants occurred during the 1980s to accommodate the
construction phase of the Space Shuttle program. Thus, a large surplus in those services
now exists (personal communication from T. Martin, Principal Planner, City of Lompoc, to
Janice Morrissey, SAIC, June 15, 1989).
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Rental housing has experienced no adverse impacts, and possibiy some Beneﬁts, as a
result of the USAF actions at Vandenberg. Although the ownership housing stock is
strained, this has not been directly attributable to activities at VAFB (personal '
communication from T. Martin, Principal Planner, City of Lompoc, to Janice Morrissey,
SAIC, June 15, 1989). No adverse cumulative impacts on the housing market would be
expected.

No impact on utilities is expected. The municipal wastewater system is at 60%
capacity. Although the water table is overdrafted, the number of people associated with
Titan IV would not affect water service (personal communication from T. Martin, Principal
Planner, City of Lompoc, to Janice Morrissey, SAIC, June 15, 1989).

Traffic flow near the base is not a problem. Traffic has decreased substantially since
completion of SLC-6 for the Space Shuttle program. Therefore, no impact on
transportation would be expected. '

Industrial wastes generated during construction associated with the proposed action
would consist of materials such as metal, éoncrete, lumber and other building materials
which would be disposed of at an approved Class I or Class II landfil, either onbase or at
the Brevard County Solid Waste Disposal Facility, as prescribed by the USAF in the project
specifications. No additional industrial wastes would be ‘generated by operations. The
useful life of the landfill used would be incrementally reduced, but not significantly.

Hazardous wastes generated during project construction would consist of materials
such as waste oils, hydraulic, cleaning and cutting fluids, waste antifreeze and paint wastes.
These materials would be containerized, then transferred to the EPA-permitted RCRA
hazardous waste storage facility on North VAFB for subsequent recycling or disposal at a
Class I landfill. The North VAFB facility has a capacity of 45,760 gallons and stored an
average of 15,400 gallons in 1987. Disposal at a Class I landfill would contribute to the
reduction of the overall life of the landfill but not significantly.

If asbestos is encountered during refurbishment, it would be removed by a licensed
contractor in accordance with National Emissions Standards for Hazardous Air Pollutants
(40 CFR 61) and disposed of in accordance with VAFB OPLAN 855505-89.

The quantities of industrial and hazardous wastes expected as a result of the
proposed action would not result in significant impacts.
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32.13 Mitigation

Because no impacts to population, facilities and services, transportation, economy,

and land use are expected to occur, no mitigation measures are necessary.
322 Cultural Resources

The proposed action involves only internal modifications to existing structures at
SLC-4E and internal modifications to Bldg. 398. Thus, no historic or archaeological sites
would be affected by these actions. The USAF has received a determination of no effect
from the SHPO regarding the proposed action. Correspondence is reproduced in App. C.

323 Noise
323.1 Regional and local impacts

Construction at SLC-4E and Bldg. 398 would consist primarily of interior
modifications. Few, if any, heavy vehicles would be needed. Noise from construction would
be concentrated near the site and would not be perceptible at the nearest receptor, about
3 mi away. Therefore, impacts from construction noise would not be significant.

Noise levels associated with launch of Titan IV vehicles at VAFB would be the same
as those described for CCAFS (Sect. 3.1.2.1) The nearest uncontrolled locations where the
public could be exposed to launch noise from SLC4E are about 3.4 mi away along Ocean
Ave. At these locations, noise levels would be about 125 dB total sound pressure, or
113 dBA. In Lompoc, the nearest community (about 9 mi from SLC4E), noise levels
would be about 103 dBA. Because Titan IV launches would occur infrequently (4 per year
maximum) and would involve very short exposure duration (1-2 min), no significant adverse
impacts would be expected from launch noise associated with the expanded Titan IV
program. Some individuals might be annoyed briefly.

The nature of sonic booms was discussed in Sect. 3.1.2.1. Space launches from
VAFB are into polar orbit, and some launch trajectories from VAFB travel over the
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Channel Islands. Although the coastal communities near VAFB would not be affected by
sonic booms, the Channel Islands to the south of VAFB might experience focused sonic
booms with overpressures up to 10 Ib/ft* (USAF 1989d). Potential noise impacts to wildlife
on the Islands are discussed in Sect. 3.2.7.

3232 Cumulative impacts

The brief, infrequent but intense noise levels associated with the proposed launches
of Titan IV vehicles would correspond to the brief increase in noise resulting from other
launches at VAFB, but because launches would not occur simultaneously, a cumulative
impact in noise intensity would not result at a given point in time. However, the Titan IV
program and other launches at VAFB would increase the frequency of launches per year,
thereby increasing the number of launch noise disturbances in the region per year.

To assess cumulative noise impacts during the period of 1990-1995, the maximum
number of Titan IV launches (4 per year) was considered with the other USAF launch
programs at VAFB, specifically (1) 1 to 2 launches per year of the Atlas and Scout missiles
from South VAFB, (2) up to 3 launches per year of the Titan II vehicle from SLC4W, and
(3) about 10 launches per year of Minuteman missiles from North VAFB (USAF 1988f).
This represents a maximum to 19 launches per year, or a maximum launch frequency of
about 1 every 3 weeks. Thé launches of Minuteman missiles from North VAFB (up to
10 per year) make only a minor noise contribution to South VAFB and adjacent
communities because the launch site is in the northernmost portion of VAFB. No
significant cumulative noise impacts would be anticipated from all USAF launch operations,
although annoyance among sensitive individuals might increase slightly.

3233 Monitoring and mitigation

Significant noise impacts to off-site receptors would not be expected from the
proposed action; therefore, mitigation would be unnecessary. Occupational exposure to
noise is regulated by the Occupational Safety and Health Administration (29 CFR 1910.95).

Workers would wear ear protection or other noise-attenuating equipment and would be
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exposed to noise for only specified lengths of time. Vehicles would be equipped with
mufflers and noise-abatement devices to minimize noise levels during operation.
In addition, a monitoring plan to be developed for the Titan IV program at VAFB

would include noise measurement at selected locations.
324 Air Quality

324.1 Regional and local impacts

Construction

Construction activities at VAFB would involve minimal earthmoving operations,
which are typically the major source of construction-related emissions. The only modified or
new structures requiring such operations would be two concrete trailer pads for fuel and
oxidizer systems at SLC4E and a 20 x 100 ft paved transporter storage area adjacent to
Bldg. 398. The area of land disturbed would be much less than an acre; therefore, fugitive
dust emissions would be small and significant air quality impacts would not be expected.

Pre-launch processing

Pre-launch atmospheric emissions per launch at VAFB would approximate those
described for CCAFS (see Sect. 3.1.3.1) and in previous assessments for the Titan IV
program (USAF 1986; USAF 1988b). The only new equipment expected to affect the
amounts of pre-launch emissions is an OVSS which would be installed at SLC-4E and would
replace an Oxidizer Vapor Burner. The new OVSS would provide a greater range in
operational flow rates and greater efficiency, and would result in lower emissions of NO,_.
An Air Permit Application for the OVSS has been submitted to the Santa Barbara County
Air Pollution Control District (USAF 1988e).
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Launch

The rate of launches from SLC4E (planned rate of two per year with a maximum of
four per year) would not change under the proposed action. The only change at VAFB
from actions assessed in previous documentation (USAF 1988b) is tﬁa_t some VAFB
launches would be Titan IV-Type 2 (SRMU) vehicles, rather than Type 1. The marginal
increase (15%) in solid propellant weight for the SRMU would have the potential for slight
increases in the air quality impacts of launch emissions. The combustion products from a
Type 2 (SRMU) launch and the rationale for the following analysis were discussed in
Sect. 3.1.3.1 (see Table 3.5).

The air quality impacts of the SRMU launches were estimated using the REEDM
model (see Sect. 3.1.3.1). For the VAFB launch impact analysis, four seasonal worst-case
meteorological cases were chosen. These seasonal meteorological scenarios are summarized
in Table 3.7. The meteorological profiles input for these runs were selected through
consultation with VAFB staff experienced in using the REEDM model.

The results of the four VAFB REEDM runs are summarized graphically in Fig. 3.4.
The four curves represent maximum predicted ground-level plume-centerline concentrations
as a function of distance for the four meteorological scenarios. One-hr HC] and 24-hr
Al,O, concentrations at a given distance can be obtained from the left and right scales,
respectively.

The maximum HCI concentration beyond the nearest VAFB property boundary was
predicted to be approximately equal to the NRC-recommended SPEGL 1-hr limit of 1 ppm
for the autumn meteorological scenario. This result is 4-5 times higher than the highest
HCIl concentration predicted for the CCAFS scenarios and is most likely the result of the
higher terrain at VAFB, which reduces the effective height of the plume above ground-level
receptors. As is the case with all potentially hazardous launch-related activities, VAFB .-
meteorological forecasting staff would conduct dispersion modeling before launch to ensure
that adverse concentrations do not occur over populated areas inside or outside VAFB.

The maximum predicted Al,O; concentration beyond the distance of the nearest
VAFB property boundary was 105 pg/m’. Although no PM-10 monitoring data were
available for VAFB, a maximum 24-hr background PM-10 concentration of 35 ug/m® was
estimated, based on TSP measurements in Santa Barbara County (see Sect. 22.2.1). This
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would yield a total maximum 24-hr PM-10 concentration of 140 ug/m’, which is below the
24-hr NAAQS of 150 pg/m’, but above the CAAQS of 50 pg/m’. The maximum predicted
total PM-10 concentration is considered to be an extremely conservative value, since
maximum background and modeled impacts are assumed to coincide in time. It is also
conservative because all blume AlLO, was assumed to be in the PM-10 size range and
because no depletion of particulate matter by deposition was accounted for by the model.

Table 3.7. Vandenberg Air Force Base meteorological parameters for four
seasonal worst-case dispersion conditions used as input to the
Rocket Effluent Exhaust Dispersion Model

Wind speed (m/s) Wind direction
Local Temperature
Date time  Surface 500 m  Surface 500 m inversions

Winter 2/20/88 0330 1.5 18 90° 330° Surface-100 m
(strong);
100-900 m
(weak)

Spring 3/21/88 0400 1.0 26 240° 343° 150-350 m
(strong);
350-600 m
(weak)

Summer 8/12/87 0400 1.0 25 260° 250° 500-800 m
) (strong)

Fall 11/12/87 0400 1.0 3.1 65° 18° Surface-100 m
(strong);
100-500 m
(moderate)

3242 Cumulative impacts
Lower atmosphere
Given the brief and infrequent nature of the emissions associated with VAFB launch

programs, cumulative impacts on lower atmosphere air quality would be minor. Air quality
in the VAFB area is currently quite good, except that ozone levels are near the NAAQS.
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Incremental emissions of ozone precursors (NO, and VOCs) from the Titan IV-Type 2
(SRMU) program would be very minor. Also, it should be emphasized that no change in
the number of launches at VAFB is proposed; the only change with regard to launches is
that some vehicles would be Titan IV-Type 2 (SRMU) rather than Type 1.

Upper atmosphere

The incremental impacts of the VAFB Titan IV-Type 2 (SRMU) launches on upper
atmosphere ozone levels would be very small compared with impacts from other natural and
man-made causes (see Sect. 3.1.3.2). However, because stratospheric ozone depletion is a
global-scale problem, many small "insignificant” sources can cause significant cumulative
effects. Given the current alter'native vehicles [Titan IV-Type 2 (SRMU) or STS] for
launching the desired payloads, the Titan IV-Type 2 (SRMU) would have less impact on
upper atmosphere ozone levels, since the HC] emissions per payload would be about 50-
60% of those for the STS.

3243 Monitoring and mitigation

A monitoring plan will be developed for the Titan IV program at VAFB and will
include air quality sampling.

Construction and pre-launch processing

The proposed action would involve very little grading, fill, or excavation activity at
VAFB. PM-10 emissions associated with such earthmoving operations would be controlled
by watering as soil moisture conditions warrant.

Emissions from all routine fuel and oxidizer loading and transfer operations would be
minimized through incineration and scrubbing of hazardous vapors. The potential for
emissions from accidental spills would be minimized through the use of redundant systems
for flow metering and cutoff in case of leaks. Propellant transfer systems would be situated
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over catch basins in which accidental spills could be quickly diluted, neutralized (if
necessary), and promptly cleaned up. Hazardous propellant handling operations are
undertaken only if PHC forecasts indicate that off-base or on-base populations would not be
exposed to adverse vapor concentrations from an accidental spill

Launch

‘Mitigation of potentially adverse air quality impacts from the exhaust cloud would be
accomplished through dispersion forecasts that affect the decision whether to launch a
vehicle at the scheduled time. VAFB maintains extensive meteorological monitoring and
forecasting facilities. One function of the meteorological facilities and staff is to provide
forecasts of the PHC before launches and associated operations. The VAFB meteorological
forecasting staff uses site-specific dispersion models, together with real-time or forecast
meteorological input data and potential source strength data, to predict the length and
angular width of PHCs. The PHC forecast would be used to determine whether to launch,
in order to prevent both off-base and on-base populations from being exposed to adverse

effluent concentrations.

325 Surface Water

325.1 Regional and local impacts

Approximately 220,000 gal of deluge and washdown water would be required per
Titan IV launch at SLC4E. About 170,000 gal would be deluge water (USAF 1988b),
some of which would be dispersed by the SRM/SRMU exhaust. (Thé quantity of deluge
water differs from that used at CCAFS because of launch operations procedural
differences.) About 150,000 gal would be collected in the flame bucket and directed to a
wastewater retention basin [exhaust duct sump (EDS)] for temporary storage at SLC4E.
The entire exhaust duct system (flame bucket, exhaust duct, and EDS) has a capacity of
280,000 gal (USAF 1988b). The remaining 70,000 gal would be blown by the exhaust onto
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uncontrolled areas of the launch facility, where it would either percolate in the soil or
vaporize and disperse into the atmosphere.

Past deluge and/or washdown discharges (earlier Titan program launches) have
impacted the surface water quality of Spring Canyon Creek. Significant increases in iron,
lead, copper, zinc, calcium, magnesium, chloride, and pH have occurred downstream of
SLC-4 (USAF 1988b); pH levels decreased and aluminum increased upstream. ' For the
Titan IV program, the RWQCB will consider surface water beneficial uses, including aquatic
life, and will require mitigation measures to protect the beneficial uses and prevent further
degradation of surface water quality (see Sect. 3.2.5.2).

Deluge water applied during the launch is largely consumed (evaporated) and forms
part of the ground cloud. Washdown water applied to the launch pad after launch
comprises the major portion of the water in the sump. The water in the sump would be
transported to SLC-6 for treatment in an existing wastewater treatment system. The
wastewater will be analyzed prior to treatment, and if hydrazine compounds are detected,
they will be removed by ultraviolet/ozone treatment. The pH will be adjusted, and metals
will be precipitated out of solution. Dissolved solids will be removed in a reverse osmosis
(RO) unit. Reject water from the RO unit will be evaporated in ponds. Treated water will
be stored in appropriately lined basins, and reused 6n-site, as needed.

Because the launch pad drains into the flame bucket and the exhaust duct sump,
(EDS), stormwater discharges can constitute a significant portion of the wastewater collected
between launches. The RWQCB has requested information on the quality of stormwater
runoff to determine if residues in the retention basin contaminate stormwater to the extent
that treatment is necessary prior to discharge (see Sect. 3.2.5.2).

Impacts, particularly to Spring Canyon Creek, can also occur as the result of
interaction of the ground cloud with surface waters during launching of Titan IV vehicles.
The impact of the ground cloud on surface water quality is a function of the composition of
the exhaust cloud, duration of its contact with the water, wind speed and direction, and
other atmospheric conditions. Calculation of the ground cloud deposition from future
SLC-7 launches on surface waters in Honda Creek suggests that the pH levels in the stream
would be depressed; however, the buffering capacity of the stream would minimize the
actual pH depression (USAF 1989d).
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Two concerns are associated with the ground cloud. The primary concern is the
formation of large quantities of HCL. Short-term acidification of surface water may result
from direct contact with the ground cloud and through deposition of HC] as dryfall or. with
precipitation. Because launches do not occur during rainfall or storm conditions, wet
deposition should be limited primarily to the SLC4E vicinity. Short-term-acidification of
waters in Spring Canyon Creek could occur under certain atmospheric conditions (see
Sect. 3.2.4). Water quality samples taken in Spring Canyon Creek upstream of the SLC4
launch area have shown depressed pH and alkalinity levels, which would be indicative of
deposition from a ground cloud. These water quality parametexS returned to levels reported
for other VAFB streams downstream, indicating neutralization by the natural buffering
system in the creek (USAF 1988b). The lower pH values upstream and the lower levels of
Ca and Na (Table 2.4) indicate that much of the natural buffering capacity of the upstream
portion of Spring Canyon Creek may have already been expended by past ground cloud
neutralization.

The second concern associated with the ground cloud of the Titan IV is the
potential impact of ALO, on surface water quality. Previous water quality sampling in
Spring Canyon Creek has shown occasional high values of aluminum, which would be
indicative of Al,O, deposition. Because Titan IV launches will continue and Titan IV-Type
2 (SRMU) launches will release 15% more exhaust products, the concentrations of
aluminum in the creek would continue to be elevated. The concentration of aluminum
would continue to increase in the sediment of the streambed and might continue causing
elevated levels into the water column on occasions. Most of the Al,O, would remain in the
streambed sediments because of its low solubility.

Based on the acidic deposition calculations for SLC-7 (USAF 1989d), deposition
from Titan launches from SLC-4 could occur into Canada Honda Creek and Bear Creek.
As discussed in Sect. 22.2.2, no information exists on the water quality of Bear Creek.
However, based on the pH and buffering capacity of surface waters in the area, the impacts
to both Bear Creek and Canada Honda from launches at SL.C-4 should be minor.
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3252 Cumulative impacts

The current water quality in Spring Canyon Creek (Sect. 2.2.1.2) reflects the
cumulative impacts of launches from SLC4E and SLC-4W. With continued launches and
possible stormwater discharge to the creek, surface water in Spring Canyon Creek will
continue to be degraded. Deposition onto Spring Canyon Creek and its watershed from the
ground cloud associated with each launch will continue to reduce the pH and alkalinity
upstream of the site. Concentrations of aluminum will continue to accumulate in the
streambed sediments as the result of continued launches at SLC-4.

3253 Monitoring and mitigation

A surface water monitoring plan will be implemented as part of the Titan IV
program. If water quality problems are noted, the RWQCB will advise the USAF of
appropriate mitigation measures (personal communication, Bill Meese, RWQCB, to V. R.
Tolbert, August 17, 1989).

A valve would be installed between the flame bucket and the EDS at SLC4E to
preclude contamination of stormwater with chemicals existing in the EDS. The stormwater,
which would be segregated in the flame bucket, would be tested before being released
through the retention basin into Spring Canyon Creek. The stormwater would bypass the
EDS, which would serve only as a spill containment structure. There is currently no
requirement to test or prevent the discharge of stormwater. However, the RWQCB has
requested further information on runoff quality to determine if residues from the launch pad
will contaminate stormwater and if treatment would be necessary prior to discharge (USAF
1988f). Treatment of stormwater, if necessary, would mitigate stormwater impacts to surface
water quality in the Spring Canyon drainage.

Deluge water and washdown water from launches would collect in the flame bucket
and EDS. This water will be pumped into tanker trucks and removed to SLC-6 for
treatment as described in Sect. 3.2.5.1. This action would mitigate water quality impacts of
deluge water discharge to Spring Canyon Creek associated with previous Titan (III and
34D) launches from SLC4E.
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326 Groundwater

3261 Regional and local impacts

The impact on the groundwater supply at South VAFB would be insignificant for
Titan IV launches at SLC4E. Based on the preceding launch water requirements and a
launch rate of two per year, annual groundwater withdrawn for deluge and washdown water
would be about 0.3% of annual groundwater supplies currently consumed at South VAFB.
It would take 300 years to deplete all the groundwater in storage at the projected
consumption rates with or without SRMU program implementation. Thus, short- and long-
term impacts on groundwater supplies are none and small, respectively, as a result of the
SRMU program.

The impact on groundwater from deluge water in the ground cloud is uncertain. An
unknown quantity of deluge water would condense and fall back to earth a short distance
from the launch site, but much of it is expected to vaporize and disperse into the
atmosphere.

As noted in Sect. 3.2.5.1, deluge and washdown water collected in the EDS system
would be trucked to SLC-6 for treatment and disposal (EG&G, Inc. 1989) Water from the
EDS may be contaminated with heavy metals, volatile organic compounds (VOCs), and
rocket propellants. Treatment and disposal at SLC-6 would preclude any groundwater
impacts near SLC4E. Impacts of an accidental leak are discussed in Sect. 3.3.2.4.

3262 Cumulative impacts

Cumulative impacts to groundwater could result from the unmitigated discharge of
wastewater from the Titan IV launches and from a maximum of five additional annual
launches in other programs at VAFB (see Sect. 3.2.3.2). This is not likely, however,
because wastewater from launches at SLC4E will be collected and treated. -

The groundwater resource at SLC4E is presently insufficient and unsuitable as a

potable supply.
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3263 Monitoring and mitigation

Groundwater monitoring will be conducted as part of the planned comprehensive
monitoring program for the Titan IV. If monitoring of groundwater identifies levels of
contaminants that are above levels approved by the RWQCB, treatment could be required.
If solvents are identified as contaminants, treatment would most effectively occur by
(1) pumping the contaminated water to the surface and treating by air stripping, and
(2) passing the contaminated water through an activated carbon column for sorption of the
contaminant, or to biological treatment, depending on the contaminant. If metals are
identified as the contaminants, water would be pumped to the surface for treatment by
precipitation or ion exchange.

The flame bucket, EDS, and retention pond at SLC4E will be routinely inspected
for leaks and resealed, if necessary.

327 Terrestrial Ecology

327.1 Regional and local impacts

Construction activities associated with the proposed action would have negligible
impacts on terrestrial vegetation. Only ruderal vegetation within the launch pad area would
be affected.

Launch activities associated with the proposed action could impact vegetation and
wildlife in three ways—fire, acid deposition on vegetation and fauna, and noise (see Sect.
3.1.7.1). Because of the drier climate at Vandenberg, brush fires are of greater concern at
VAFB than at CCAFS. Likewise, vegetation recovery times from acid deposition damage
may be longer at VAFB than at CCAFS because of the water stress that plants experience
due to the drier climate. Plant species are also different at VAFB and may respond
differently to acid deposition. Studies at CCAFS showed that different species showed
different responses to the same amount of acid deposition. Furthermore, although there are
no threatened and endangered wildlife species residing sufficiently close to the launch pad
to be affected by fire or acid deposition, several candidate 2 plant species (soft-leaved



148

Indian paintbrush, San Luis Obispo monardella, black-flowered figwort, and perhpas
Hoffman’s sanicle) are likely to exist within the area that might be impacted by fire or acid
deposition.

Least terns and pinnepeds using the shoreline at Vandenberg could possibly
expeﬁenoenoiselévelsinexcessof%dBandatemporaryhearingloss. However, given
the low number of Titan IV launches at VAFB (two per year), wildlife hearing loss would
probably not be a significant impact to wildlife populations. The focal region of sonic
booms has not been identified for Titan IV missiles launched from SLC-4. However, it is
reasonable to assume that it might also include parts of the Channel Islands (USAF 1989d).
Sonic booms from Titan IV missiles launched from SLC-4 could produce temporary hearing
losses and startle responses in wildlife on the Channel Islands. As the Channel Islands are
important breeding grounds for California sea lions; northern fur seals, Guadalupe fur seals,
and harbor seals, the effect of sonic booms on these four pinnepids is important. Both
California sea lions and Northern fur seals on the Channel Islands have been observed to
run (stampede) in response to sonic booms. If this occurred during . critical points in the
reproductive cycle, it could cause adults to abandon a breeding ground, nursing females to
abandon their pups, or pups to be crushed by stampeding adults, although none of these
effects have been observed. Field studies for San Miguel Island found that only harbor seal
pups less than 2 hr old could be separated from their mothers during a major startle (USAF
1989d). On San Miguel Island, 100-120 harbor seal pups are born each year over a 75-day
breeding period, with a maximum of two or three per day born during the peak period.
Thus, a single sonic boom could cause three mother-pup separations at most. However, the
potential exists for certain insignificant impacts to occur. Therefore, in compliance with the
requirements of Section 7(a) of the Endangered Species Act, a Small Incidental Take
Permit may be needed. '

3272 Cumulative impacts
The cumulative impacts to terrestrial wildlife and vegetation from the construction

aspects of the expanded Titan IV program are expected to be insignificant because

construction would occur in previously disturbed areas.
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Four Titan IV vehicles would be launched annually from VAFB and five launches
for other programs would also be expected at south VAFB (see Sect. 3.2.3.2). Assuming
acid deposition extent and intensity similar to that from Space Shuttle launches (a very
conservative assumption for reasons noted in Sect. 3.1.6.1) and plant responses similar to
those observed at CCAFS, 22 ha (46 acres) of vegetation directly adjacent to SLC-4 and
other vehicles. Launch pads could change in plant species and cover. If species at VAFB
are more sensitive to acid deposition than at CCAFS, more land could possibly be affected.
At present, there are no data on the effects of acid deposition to plant species at VAFB so
it is difficult to predict the possible effects of acid deposition on vegetation. As at CCAFS,
the effect of these possible vegetation changes on wildlife might be positive or negative.
Because far-field deposition is not likely to occur over the same area for each launch, far
field deposition may have no cumulative impacts as the vegetation is likely to recover during
the long interval between deposition episodes.

The cumulative impact of launch noises on sensitive wildlife (threatened, endangered,
and protected species) can be analyzed only qualitatively. Including the Titan IV, a total of
up to 19 launches could take place at North and South VAFB each year. If the worst case
is assumed (1) that each launch will impair the hearing of sensitive animals living within a
given noise impact zone (e.g., launch noise exceeds 95 dBA) and (2) that noise impact
zones of the various missile launches overlap in areas where sensitive wildlife reside, then
sensitive animals could be impacted 19 times per year. Depending on the duration of
hearing loss, the worst-case scenario could affect the population and ultimately the survival
of sensitive wildlife species.

Similarly, if the focal regions for the sonic booms from 19 launches overlap and fall
on the Channel Islands, the marine mammal wildlife of the islands could be subjected to
sonic booms once every 3 weeks if the launches were regularly spaced in time. The impact
of such frequent sonic booms is unknown, although field observations of startle responses to
single booms suggest there would be no significant impact. However, laboratory mice
exposed to repeated sonic booms at either short (10-min) or long (24-hr) intervals did show
cumulative impacts (i.e., inner ear bleeding) (Manci et al. 1988). It is not known whether
this effect would occur in other mammals, whether 4-week intervals between exposures
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would produce cumulative effects, and whether such temporary ear damage would have any
lasting effects on animal populations.

3273 Monitoring and mitigation

As three candidate species. for federal listing as threatened species (soft-leaved
Indian paintbrush, San Luis Obispo monardella, black-flowered figwort, and perhaps
Hoffman’s sanicle) are likely to exist within the area that might be impacted by fire or acid
deposition, a monitoring program will be initiated to collect baseline population information
on these species and to évaluate any impact to the populations from the launches. Least
tern and harbor seal responses to local launch noise will be studied. Acid deposition from
the launches will also be monitored and baseline data collected on the vegetation
surrounding the launch complexes so possible changes due to deposition or burning can be
evaluated.

A possible mitigation measure with regard to noise effects on local and Channel
Island wildlife is to schedule launches to avoid seasons of the year that are most critical to
wildlife (e.g., breeding seasons). As such seasons vary among animals, it would be necessary
to identify the most sensitive species and/or time of year critical to the most species. The
National Marine Fisheries Service has recommended that the USAF continue to pursue a
small-take permit to cover all launch operations' at VAFB as they affect protected marine
mammals on-base and on the Channel Islands.

328 Aquatic Ecology
3281 Regional and local impacts

Effects on water quality from discharge of deluge and washdown water from SLC4E
to Spring Canyon Creek are discussed in Sect. 3.2.5.2. Impacts to existing aquatic resources
in Spring Canyon Creek would be lessened by transport of deluge and washdown water to
SLC-6 rather than discharge to the creek. 'However, impacts associated with deposition

from the ground cloud onto the creck would continue as long as launches occur at the site.
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Deposition onto Spring Canyon Creek and its watershed from the ground cloud
would continue to reduce the pH and alkalinity upstream of the site and maintain a poor
environment for the majority of aquatic biota in the creek. According to Versar (1987),
diversity and abundance in Spring Canyon Creek are already very low, with no fish or other
wildlife dependent on the biotic character of the creek for foraging.

Lesser impacts to aquatic biota in Canada Honda Creek and Bear Creek could occur
as the result of deposition of the acidic ground cloud onto surface waters and watersheds.
The unarmored three-spined stickleback, an endangered species, occurs in the downstream
portion of Canada Honda Creek and potentially could be impacted by water quality
degradation.

3282 Cumulative impacts

Between 1990 and 1995, about 12 Titan IV launches are planned from SLCH4E.
The cumulative impact to existing aquatic biota would result from continued water quality
degradation associated with ground cloud deposition. Deposition onto Spring Canyon Creek
from the ground cloud would exacerbate the already poor environment for the aquatic biota
that inhabit VAFB ephemeral streams. With continued launches, the potential for impacts
to aquatic biota in Canada Honda Creck and Bear Creek would increase with potentially
decreased buffering capacity, as seen in Spring Canyon Creek. Although there is no .
information on current impacts to Bear Creek, its small size makes deposition a greater
contribution to the overall water quality than in larger streams. Therefore, the potential for
impacts to existing aquatic biota would increase. '

3283 Monitoring and mitigation

The USAF will develop and implement a comprehensive monitoring plan for
environmental resources at VAFB to detect potential adverse impacts requiring mitigation.
Water quality and aquatic biota sampling will be included.

Mitigation of impacts to water quality or protection of Spring Canyon Creek for
beneficial biotic use might be required by the RWQCB for permitting of stormwater
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discharge. Upstream of SLC4, where Spring Canyon Creek is affected by deposition from
the ground cloud, alkalinity could be artificially increased during launches to raise the pH
level of the creek and minimize the effects of fluctuations in pH and alkalinity on biota.

Similar mitigation measures to protect aquatic biota of Canada Honda Creek and
Bear Creek may be necessary if monitoring of water quality and aquatic biota show
cumulative effects from ground cloud deposition from launches. This is particularly
important for Canada Honda Creek, which contains a population of federally listed,
endangered unarmored three-spined sticklebacks.

329 Floodplains and Wetlands

3291 Regional and local impacts

Deluge discharge from SLC4E would not affect the wetland area in Spring Canyon. -

Stormwater discharge to the creek could help provide recharge and maintain soil saturation,
thereby helping to maintain the extent of the wetland area in the Canyon. Cattails and
rushes are particularly tolerant of low pH waters and are used in filtration ponds in surface
mining areas in the eastern United States to remove heavy metals ‘and reduce the acidity of
streamflow. These vegetation types in Spring Canyon could help reduce water quality
effects of stormwater discharge and downstream water quality effects of ground cloud
deposition. Historically, the effects of acidic deposition on vegetation have been minimal.

3292 Cumulative impacts
Significant adverse impacts to wetland areas in Spring Canyon are not expected to

result from the Titan IV program; therefore, there should be no cumulative impacts to

wetland areas.

b A)
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3293 Monitoring and mitigation

Because there has been no observed impacts to wetland areas in Spring Canyon, no
mitigation measures are proposed. Monitoring of wetlands will be included in a

comprghensive monitoring program planned for the Titan IV program.
33 IMPACTS OF ACCIDENTS

33.1 Cape Canaveral Air Force Station

33.1.1 Storage and assembly

Because the launch vehicle storage and assembly facilities are not much closer to off-
base land areas than to LC-40 and LC-41, the potential impacts of an accident involving
ignition of the SRMs during assembly at CCAFS are discussed in the context of a launch
accident in Sect. 3/;3. ‘

33.12 Liquid propellant handling

Liquid propellant spills can result in the generation of a cloud or plume of toxic
vapor. The liquid propellants used in large quantities on the Titan IV core vehicle are N,O,
and Aerozine-50 (a mixture of equal portions of hydrazine and unsymmetrical
dimethylhydrazine). The mass of N,O, used is nearly twice that of Aerozine-S0. Previous
studies have indicated that for a given amount of propellant, N,O, has greater potential than
the hydrazines for toxic air quality effects (USAF 1989c). Although the hydrazines have
lower recommended exposure limits than N,O, (NRC 1985a NRC 1985b), the latter -
evaporates much faster at typical ambient temperatures. Thus, for Aerozine-50 and N,0O,
spills of comparable mass, the plume of N,O, would travel farther downwind before
atmospheric dispersion reduced the concentrations below recommended safety limits.

Spills of N,O, or Aerozine-50 during on-pad transfer operations have the potential to
generate hazardous-concentrations at distances of several kilometers or more from the spill
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site (USAF 1986). For this reason, a number of safety procedures are employed to
minimize exposure of unprotected populations to hazardous concentrations. First, the
propellant loading systems are designed with redundant safety features, including meters and
automatic shutoff vaives, that would cause propellant flow to be stopped in the event of a
leak. Second, if a propellant spill occurred, it would be contained in a catch basin and
diluted with water to reduce the evaporation rate and allow prompt cleanup. Finally, before
any operations involving hazardous propellants are conducted, meteorological and dispersion
model forecasts are employed to determine the size and orientation of the PHC. If the
PHC would overlay uncontrolled areas, the nearest of which are about 8 mi away from LC-
40 or LC-41, or unprotected CCAFS or KSC populations, the propellant handling
operations would be postponed until more favorable meteorological conditions were

expected.

33.13 Launch

An accident shortly before or during launch of a Titan IV vehicle has the most
potential for adverse air quality impacts, as compared with other accident hazards related to
vehicle assembly and liquid propellant handling. The worst-case air quality impacts of
launch or launch-pad accidents are discussed with respect to two general types of
combustion events: conflagration and deflagration.

Conflagration is defined here as an accident involving the burning of large solid fuel
fragments that have become dislodged, by whatever means, from the SRM casing. For this
analysis, conflagration is assumed to take place at the launch pad either before or shortly
after launch. The rate at which the solid fuel would burn depends on the size of the solid
fuel fragments and on the air pressure. When ignited within an SRM, the solid fuel burns
very rapidly at the high pressures generated by the exhaust gases. However, if the solid fuel
were to break into large chunks and ignite, it would burn more slowly, perhaps for an hour
or more. The air contaminant of primary concern for a conflagration event is HCL

Deflagration is defined here as a rapid, explosive. type of combustion involving the
hypergolic liquid propellants (N,O,, N,H,, and UDMH) in a fully fueled vehicle on the

‘launch pad or shortly after liftoff. Obviously, the SRMs would also be affected by such an
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event. If the explosion were caused by a properly functioning command destruct, the SRMs
would likely disintegrate into relatively small chunks, which would be more widely dispersed
than they would in the conflagration event described above and would also burn more
quickly. If the command destruct did not work, the solid fuel would probably break into
larger fragments and burn as described for the conflagration event. Thus, HCl impacts for a
conflagration event are expected to be greater than or equal to those for a deflagration
event. .
The REEDM model has been enhanced in order to simulate both the conflagration
and deflagration events described previously. For the deflagration event, the REEDM
model assumes that 80% of the N,0, and 20% of the N,H, and UDMH remain
uncombusted after detonation. These assumptions are based on observations made after a
1986 Titan 34D vehicle destruct at VAFB, which occurred at an altitude of 300 ft above the
launch pad. Note that N,O, dissociates almost completely in the ambient air, forming NO,.
Therefore, all impacts from N,O, propellant are discussed in terms of NO,.

In order to provide an indication of the potential air quality impacts from
conflagration or deflagration events at CCAFS, the REEDM mode! was run without the
VAFB-speciﬁc terrain/wind algorithms disengaged. The meteorological scenarios considered
for the CCAFS REEDM accident simulations were the same as for the routine launch
modeling for CCAFS (Sect. 3.13.1).

REEDM model results for Titan IV SRMU deflagration and conflagration events at
CCAFS are summarized in Table 3.8. Except for NO,, the maximum predicted
concentrations beyond the distance of the nearest uncontrolled areas (outside CCAFS and
KSC, 10 mi from LC-40) were below the SPEGLs recommended by the NRC (NRC 1987,
NRC 1985a, NRC 1985b). The maximum bredicted 1-br NO, concentration was 1.09 ppm,
which is only slightly above the NRC SPEGL of 1.0 ppm. As is done with other potentially
hazardous operations, the CCAFS meteorological forecasting staff would use dispersion
models to forecast the PHC before launch operations are conducted. These forecasts would
be used to determine whether to launch, in order to prevent adverse exposures to people
off-site, at CCAFS, or at KSC in case of accidents.
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Table 3.8.  Rocket Effluent Exhaust Dispersion Model-predicted air quality impacts for
deflagration and conflagration events at Cape Canaveral Air Force Station

Maximum 1-hr National

concentration Research
Air outside CCAFS/KSC* Meteorological Council 1-hr
Event pollutant (ppm) scenario SPEGL® (ppm)
Conflagration = HCI ' 0.66 Winter, cold morning 1.0
Deflagration =~ NH, 0.07 Summer, light wind 0.12
UDMH 0.04 " Summer, light wind 024
NO, 1.09 Summer, light wind 1.0

4Cape Canaveral Air Force Station/Kennedy Space Center.
®Short-term public emergency guidance levels (SPEGLs) recommended by the
National Research Council (NRC 1987, NRC 1985a, NRC 1985b).

The occurrence of fire and/or the explosion of a Titan IV vehicle during operation
could result in the loss of some vegetation and wildlife. These impacts should generally be
contained within the launch complex, which supports only limited numbers of both plant and
animal species. However, under unusually dry and windy conditions, a successful Titan 34D
launch at CCAFS ignited a groundfire which escaped the launch complex and burned
20 acres of adjacent scrub forest.

A worst-case accident would be for an early inflight termination if the vehfcle
destruction system failed to destroy the vehicle. If such a worst-case accident occurred, it is
possible that some liquid propellant would enter the surface waters. The degree of impact
would depend upon the amount of propellant released and the depth of the water column
receiving the propellant input. Based on the dispersion model for the Titan IIIC and IIID
launch failure, the radius of the contaminated water column could vary from 800 to 8000 ft,
depending on the amount of propellant released (USAF 1988a). Such an accident would
cause short-term impacts to water quality and aquatic resources (see Sect. 3.2.8.1).
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332 Vandenberg Air Force Base
3321 Storage and assembly

Assembly of most Titan IV vehicle components (inclu&ing SRM segments) at VAFB
would take place at SLC4E. Thus, the worst-case assembly-related accident probably would
take Place at SLC4E, involving accidental ignition/explosion of one or more SRM segments.
This type of accident would probably cause air quality impacts of severity lesser than or
equal to an on-pad detonation of a fully fueled vehicle. Therefore, the analysis of launch-
related accidents in Sect. 3.3.2.3 provides an upper bound on the potential air quality

impacts resulting from the worst-case assembly accident.

3322 Liquid propellant handling

The types and amounts of liquid propellants used for Titan IV-Type 2 (SRMU)
launches at VAFB would be essentially identical to those used at CCAFS. Safety
procedures for handling the propellants at VAFB would also be the same as procedures at
CCAFS. However, at VAFB, the nearest uncontrolled (off-base) area is less than 4 mi from
SLC4E. Also, based on the analysis of normal launch air quality impacts (Sect. 3.1.4.1 and
3.24.1), it appears that the unique terrain and meteorological conditions at VAFB could
cause air contaminant concentrations for the same source size to be several times larger
than at CCAFS. As at CCAFS, PHC forecasts would be used at VAFB to determin_c
whether to conduct hazardous propellant transfers, thus protecting off-base and on-base
populations in the event of accidental spills.

3323 Launch

The analysis of potential air quality impacts associated with a launch accident at
VAFB was -identical to the analysis for CCAFS, except that the VAFB analysis utilized the
VAFB-specific wind/terrain algorithms of REEDM and the four VAFB meteorological cases
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used for the routine launch analysis described in Sect. 3.2.4.1. The REEDM resuits for the
conflagration and deflagration events (Sect. 3.3.1.3) are summarized in Table 3.9.

For the worst-case (fall) meteorological scenario, maximum concentrations of N,H,
and NO, beyond the distance to the nearest land area outside VAFB (4 mi from SLCH4E)
were several times greater than the NRC-recommended SPEGLs. The VAFB..
meteorological forecasting staff would utilize real-time and forecast meteorological data,
together with atmospheric dispersion models, to predict the extent of the PHCs in order to
prevent such impacts from occurring. To prevent adverse impacts to on-base and off-base
populations, launch operations would be postponed, if necessary, until more favorable
meteorological conditions prevailed. As noted in Sect. 3.4.1.3, normal launches always carry

the risk of fires which can burn a sizeable area if prompt control is not achieved.

Table 39. Rocket Efffuent Exhaust Dispersion Model-predicted air quality impacts for
deflagration and conflagration events at Vandenberg Air Force Base

~Maximum 1-hr National
concentration " Research
. outside Vandenberg Council
Air Air Force Base Meteorological ~ 1-hr SPEGL*
Event pollutant " (ppm) scenario (ppm)
Conflagration HC 0.68 Fall 1.0
Deflagration NH, 033 Fall 0.12
UDMH 0.17 Fall 0.24
NO, 429 Fall 1.0

*Short-term public emergency guidance levels (SPEGLs) recommended by the
National Research Council (NRC 1987; NRC 1985a; NRC 1985b).

3324 Failed liner at SLC-6 evaporation pond

Groundwater could be contaminated by the contents of the SLC-6 evaporation ponds
should a major leak occur. The impacts could be minimized or prevented by weekly
inspection for leaks and/or installation of a double liner and leak detection system in the
ponds.
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The single-layer liners of the SLC-6 retention basins would be inspected for leaks
between launches. If leaks were found, the damaged liner would be repaired or replaced,
with a leak detection system and a new primary liner placed above it. If a significant
amount of water subsequently appeared in the leak detection system, contaminated water
would be transferred to an operable retention basin, and the failed liner would be repaired
without impact to groundwater.



4. PERMITS AND ENVIRONMENTAL COMPLIANCE

4.1 CAPE CANAVERAL AIR FORCE STATION

4.1.1 Air Quality

The FDER regulates air pollutant emission sources in Florida and requires permits
for construction, modification, or operation of many sources (FDER 1986). Emissions from
mobile sources, such as aircraft and space launch vehicles, are exempted from permit
requirements. Stationary ground-based sources associated with space vehicle launch
programs such as the FVIS, OVSS, paint spray booths, and diesel-fired electrical generators
are subject to review and permitting by the FDER. Construction permits for the OVSS and
FVIS at LC-41 already exist. ‘Operating permits are pending. New stationary sources that
would require similar permits are the FVIS and OVSS at LC-40. Applications for s74 ryg')
construction permits for the LC-40 FVIS and OVSS have been submitted. Permits may also
be required, at the discretion of the FDER, for new backup diesel generators.

412 Water Quality
4.12.1 Stormwater discharge

Florida’s stormwater discharge permitting program is designed to prevent adverse -
effects on surface water quality from runoff. A stormwater discharge permit will not be
required for the V_IB, LC-40, or LC41 because the planned modifications will neither
increase stormwater runoff rates nor reduce the quality of the existing runoff (Ralph Maloy,
FDER, personal communication to V. R. Tolbert, ORNL, June 6, 1989). The St. Johns
River Water Management District of FDER issued a stormwater permit for the new SMAB
in May 1989 (SJRWMD 1989).

161
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4.122 Sewage treatment

The VIB, LC40, and LC41 already have potable water and sanitary waste disposal
permits. If new water lines (not replacement lines) are necessary to support the increased
deluge water needs at LC-40 and LC-41, a general permit from FDER would have to be
obtained. An FDER permit for construction and operation of the sewage treatment facility
at the proposed SMAB is pending (personal communication, Lee Miller, FDER, with V. R.
Tolbert, ORNL, September 26, 1989).

4123 Industrial wastewater discharge

Wastewater from the LC-40 and LC-41 Titan IV program operations includes deluge
and washdown water discharged during launch activities. An application has been filed with
‘the FDER under Chap. 17-4 regulations to permit discharge from LC-40 and LC-41. The
permit would be issued based on demonstration that discharge would not significantly
degrade surface water or groundwater. A groundwater monitoring program will be required.

4124 Floodplains and wetlands

Section 404 of the Clean Water Act (33 USC 1251 et seq.) authorizes the
US. Army Corps of Engineers (COE) to issue permits for the discharge of dredged or fill
material into navigable waters of the United States. For the purposes of Sect. 404,
navigable waters are defined to include wetland areas. Consequently, disturbance of
wetlands on the proposed SMAB site will require a Sect. 404 permit from COE prior to site
preparation. Creation of a 1.6-acre wetland at the SMAB site would also be covered by the
permit. A dredge-and-fill permit is also required from the St. Johns River Water
Management District under Chap. 12-12 of the Florida regulations (personal communication,
Perry Jennings, St. Johns River Management District, to V. R. Tolbert, ORNL, June 7,
1989). The joint COE-FDER permit was issued for the SMAB construction in August
1989.
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The existing launch complexes (40 and 41) are not on a floodplain. With use of
proper sediment control measures, proposed actions at these sites would not affect wetlands;
therefore, a permit would not be required.

4.13 Threatened and Endangered Species

The Endangered Species Act of 1973, as amended (16 USC 1531 et seq.), is
intended to prevent the further decline of endangered and threatened plant and animal
species in the United States and to help restore populations of these species and their
habitats. The Act, which is jointly administered by the U.S. Departments of Commerce and
the Interior, requires that each federal agency consult with the FWS and/or the NMFS to
determine whether endangered and threatened species are known to occur or have critical
habitats on or in the vicinity of the site of a proposed action. Consuitation with the FWS
and NMEFS is included in the ecological impact analysis conducted as part of the NEPA
review and is reported in NEPA documents. Correspondence with the FWS and NMFS
requesting consultation regarding potential impacts of the proposed action on endangered or
threatened species is presented in App. B and App. C, respectively.

4.14 Spill Prevention

A Spills Prevention, Control, and Countermeasures Plan (SPCCP) is required by
EPA under its Oil Pollution Prevention regulation to prevent any discharges of oil or
petroleum products into U.S. waters. CCAFS has integrated a SPCCP into OPLAN 19-01,
the Oil and Hazardous Substance Pollution Contingency Plan.

No discharges of oil/petroleum or fuels are expected from the new SMAB, LC-40, or
LC-41. The only potential sources of oil/petroleum products during operation of the SMAB
would be lubricants used to maintain heavy equipment and an aboveground fuel storage
tank for backup diesel generation. Fuels stored at the launch complexes are in paved and
curbed areas designed to contain the volume of the tanks.
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Spills of oil/petroleum products that may be federally listed hazardous materials
would be collected and removed for proper disposal by a certified contractor in accordance
with IAW OPLAN 19-14, Hazardous Substance Pollution Contingency Plan.

4.15 Coastal Zone Management

The Coastal Zone Management Act of 1972 (Pub. L. 92-583) declared that national
policy is to preserve, protect, develop, restore, and/or enhance the resources of the nation’s
coastal zone. While the Act defines the "coastal zone" as that which extends inland from
the shoreline only to the extent necessary to control shore lands, it also excludes from the
coastal zone lands that are used solely at the discretion of or held in trust by the federal
goverriment. The Act requires that federal agencies that conduct or support activities that
directly affect the coastal zone do so, to the maximum extent practicable, in a manner that
is consistent with approved state coastal zone management programs.

For the new SMAB, the USAF has determined that the project is consistent "to the
maximum extent practicable” with the coastal policies and objectives of the state of Florida
for those potential impacts from the project that could occur on nonfederal land and within
Florida’s designated coastal zone.

This EA, which provides the supporting documentation for this consistency
determination, will be submitted to the state of Florida for consistency review.

4.1.6 Historic Resources

Consultation with the SHPO regarding a proposed federal action is required under
Sect. 106 of the National Historic Preservation Act. In compliance with this requirement,
the USAF has consulted the Florida SHPO with regard to the expansion of the Titan IV
program at CCAFS. The SHPO has determined that no adverse impacts would result from

the proposed action (see App. C).
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42 VANDENBERG AIR FORCE BASE

421 Air Quality

The proposed action at VAFB would not require additional air pollution permits.
However, the Air Force plans to replace an existing OVSS at SLC4E with a new, more
efficient, higher-capacity system. This action would result in a decrease in NO, emissions
from oxidizer vapor scrubbing at SLC4E. A permit application for the new OVSS been
submitted to the Santa Barbara County Air Pollution Control District (USAF 1988e).

422 Water Quality

The wastewater management plan for launches at SLC4E requires the approval of
the California RWQCB, Central Coast Region.

4221 Stormwater discharge

Currently, no requirement exists to test or permit stormwater dxscharge. The
California RWQCB has requested information on the quality of stormwater runoff from
SLC4 to determine if it has contaminated water collecting in the EDS and flame bucket to
the extent that a permit would be required.

4222 Sewage treatment

The RWQCB regulates wastewater treatment facilities discharging their effluents to
the surface. Sewage discharge from the outlying areas of VAFB that do not discharge to a
sewer are regulated by RWQCB Order 89-98 (personal communication from Bill Meese,
RWQCB, Central Coast Region, personal communication to V. R. Tolbert, ORNL, June 7,
1989).
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4223 Industrial wastewater discharge

Industrial wastewater discharge is regulated by the California RWQCB. Because of
the potential for surface water and groundwater contamination, the RWQCB has determined
that unmitigated discharge of wastewater from SLC4 is no longer acceptable. In an
Industrial Wastewater Management Plan submitted to RWQCB in June 1989, the USAF
proposes to collect wastewater from SLC-4 and transport it to SLC-6 for treatment in an
existing plant that was built for the Space Shuttle program. Prior to treatment, the water
quality of the wastewater will be analyzed. If hydrazine is present, it will be removed in an
ultraviolet/ozone treatment system. The pH will be adjusted, metals will be precipitated, and
salts will be removed in a reverse osmosis unit. Treated water will be discharged to lined
evaporation ponds and recycled for use during subsequent launches. -

4224 Floodplains and wetlands

Section 404 of the Clean Water Act (33 U.S.C. 1251 et seq.) authorizes the COE to
issue permits for discharge of dredged or fill materials into navigable waters of the United
States. Wetlands areas are considered navigable waters under Sect. 404. No dredge or fill
activities would be associated with the proposed action at VAFB; therefore, a permit will
not be required.

423 Threatened and Endangered Species
Sect. 4.1.3 describes the consultation required regarding threatened and endangered

species. Consultation with the FWS and NMFS with jurisdiction in the VAFB region has
been completed. Correspondence is included in App. B and App. C.

424 Spill Prevention

No discharges of oil/petroleum or fuels are expected from SLC4. Lubricants and
fuels stored on-site would be in bermed areas, containing any spills. Any spill of petroleum
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products or fuels that may be federally listed hazardous materials would be collected and
removed for proper disposal by a certified contractor in accordance with IAW OPLAN
19-14, the Hazardous Substance Pollution Contingency Plan, and VAFB Operations Plan
855505-89, Hazardous Waste Management Plan.

425 Coastal Zone Management

Launches from the existing SLC-4 site are consistent "to the maximum extent
practicable” with the coastal policies and objectives of the Act and will not affect non-
federal coastal lands (see Sect. 4.1.5).

426 Historic Resources

Consultation with the SHPO regarding a proposed federal action is required under
Sect. 106 of the National Historic Preservation Act. In compliance with this requirement,
the USAF has consulted the California SHPO with regard to the expansion of the Titan IV
program at VAFB (see App. C).
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FINDING OF NO SIGNIFICANT IMPACT (FONSI)
COMLEMENTARY EXPENDABLE LADNCH VEHICLE PROGRAM

CAPE CANAVERAL AIR FORCE STATION, FLORIDA

DESCRIPTION OF THE PROPOSED ACTION

INTRODUCTION

To support the Department of Defense (DOD) Spacea Program, and to ensure
accass to space through a secondaryllaunch capability usiag expendable
launch vehiclaes, tha U.S. Alr Porce (USAF) proposes to renovate and
modify Launch Complex 4] ac Cape Canaveral Air Force Station (CCAFS),
Florida, to accommodate the proposed Complementary Expandable Launch
Vehicle (CELV) program.

PROPOSED ACTION

The proposed action calls for the renovation and modification of an
exiscing launch complex (Launch Complex 41) located on the northernmost
extaension of CCAFS. This action is raquirad to support the USAF's CELV
program utilizing modified Titan 34D space boostars kanown as Titan 34D7.
The CELV program is desigried to provide additional space launch
capabilicy for USAF launchas in support of DOD programs. The payload
capacities of the Titan 34D7 are compatible with those of the Space
Shuttle.

Launch Complex 41, which was used to launch Titan space boosters uncil
1977, retains skelaton structuras of the umbilical and mobile sarvice
towers, in-place fuel storage areas, and a launch pad. The renovations
and modifications to the complex ianclude tearout and refurbishmentc of
structural, mechanical, and electrical systems; and modificacion of
traasport and fuel gystems, inecluding the installacion of air pollutiom
control devices for the fuel and oxidizer systems.

Following renovation and modificacion of Launch Complex 41 facilities,

systems and space vehicles will be testad to validate their performance
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against design requiraments. Initial Launch Ccpaﬁili:y (ILC) for tha
proposed CELV - is October 1988.

SUMMARY OF ENVIRONMENTAL IMPACTS

NATURAL ENVIRONMENT

Air Qualicy ‘

The propbsed CELV program will noc significantly anac:_air'qualizy of
CCAFS or surrounding areas. Primary constituants of the ground lavel
exhaust cloud producad by the solid rockat motors (SRMs) of tha )
Tictan 34D7 will be carbon monoxide (CO), hydrogen chloride (HCl), and
aluminum oxide (Al;03). Because the nearsst uncontrolled area

is 16 kilomecers (km) from the launch site, it i3 expected that the
general population will not be exposed to HC1 qonenn::acions_greacar
than the current chupa:ional Safety and Health Administracion (OSHA)
permissible limit of $ parts per millicn (ppm). In addition, concentra-
tions of CO and Alj0q are predicted not to exceed the National

Ambient Air Quality Standards (NAAQS), anywhere beyond the immediace
a:oi“adjacqn: to the launch complex. As pert of the ranovation of
Launch Complex 41, air pollution control devices will be installed to
control the emissions of Asrozine 50 and nitrogen tecroxide

(N9Q4)e 1In addition, spill control and containment facilities

are sufficient to retain emergeancy or accidental spills and preveant
releage of hazardous fumes to the atmosphera.

Soils

Impleuédtaciou of the CELV program, including the rafurbistmentc of
Launch Complex 41, will not involve new excavation and will not lampact
soils on CCAFS. -
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dydrology

No significant {mpacts to ground water or surface water hydrology will
result from the CELV program. All water use for the CELV program will
come from municipal wacer supplies and will be storad prior to use in a
1,000,000-gallon cank located on CCAFS. Some ground water recharge will
occur as the result of deluge water and fire suppressant and launch
complax washdown water flowing diractly off che pad and dischargiang to
grade. All water discharged to grade will percolate into tha surficial
water table and flow toward the 3anana River.

Waéar Qualicy

No significant long-tarm adverse impacts to water quality will occur as
a rasult of the CELV program. All deluge water and fire suppressant
watar collectaed in the flame buckat will be analyzad prior to dischargze
to grade. If this water i3 countaminated, it will be removed and
disposed of offsite in an appropyiato manner. Spill control aand
coatainment facilicies are provided for all fusl tank areas to preveat
the accidental release of propellants to tha eavironment. The potential
exists for a short=-tarm, localized impact on water quality ia the
unlikely event of an early inflight failure of the Titan 34D7 vehicle.
Due to the hypergolic nature of the liquid fuels,-and the activation of
the vehicle destruct system following a near-pad flight failure, minimal
contamination of surface waters {s expected following such an eveac.

Surface water quality will not be significantly impactad by deposition
of HCl or Al;03 from the ground cloud produced during liftoff of

tha Titan 34D7 vehicle. Any HCl depositad i{an surrounding surface waters
will be rapidly neutralized by the extensive buffering capacity of the
Banana River and adjacent marshes. Ia addition, any Al;03 deposited

in surface waters will remain insoluble and will not be coxic to aguacic
life. -

Bioca
No significant f{z=pacts to the biota of CCAFS and surrounding areas are
expected to resul: from the CELV program. No addicional habitar will ze
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lost or permanencly discurbed due to tha proposed activities. No
eritical habicac for threatened or endangerad species will be losc due
to the CELY program. Aquatic orginisws will noc be significancly
impacted due to deposition of HCl or Al203 from the ground level
exhaust cloud.

MAN=MADE ENVIRONMENT

Population

The reanovation and modification of Launch Complex 41 and the subsequent
launch program of the CELV will have no significant impacts on
population and housing on CCAFS or surrounding communities. The CELV
program will utilize existing personnel available at CCAFS, Patrick Air
Force Base (PAFB), or surrounding communities. |

Sociocecononics

Launch Complex 41 was established in the mid-1960s. The proposed CELV
progras is compacible with the surrounding land usae, will not require
additcional acreage outside :he boundaries of the complex, and will not
tequire new u:ili:y services, new trangportation access, or additional
employueant. No significant impacts to the socioeconomics of CCAFS or
Bravard County, Florida, are aancicipated. '.

Safety

Safety aspects of prelaunch, launch, and postlaunch phases of the
proposed C;LV program have been addressed in the TI4D7 Accident Risk
Assessment Raport (ARAR) (see Appendix A). This report addresses che
Tican 34D7 Eligh:'vehicle, support equipment, and Launch Complex 4l -
facilicies. All procedures during prelaunch, launch, and postlaunch
phases of the CELV program will be carried out accordiang to the ARAR to
ensure optimal safecy for all onbase persounsl,

Noise
Noise pollution associated with che CELV program will not significancly
affect the general public due to the distance between the launch site
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and the nearest unregulaced area (i.e., 16 km). Noise produced during
the launch will be of short duracion and at worst will be an infrequent
nuisance rather chan a health hazard.

Archasology and Cultural Resources

Launch Complex 41 or the surrounding area doas not contain any unique
archaeological or historical resourcas. No new coanstruction i3 required
offsite. As a result, the CELV program will have no advaerse impacts to

archagological or cultural resources.

PINDINGS

Based upoa the above, a finding of no significant impact is made. An
Eavironmeatal Assessmant of the proposaed action, dated June 1986, is on
file ac:

HQ Space Division

P.0. Box 92960

Worldway Posctal Canter

Los Angeles, CA 90009

ATTENTION: Mr. Robert C. Magon, SD/DEV
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PINDING OF NO SIGNIPICANT? IMPACT (FONSI)
TITAN IV SPACE LAUNCHE VEHICLE MODIPICATIONS
AND LAONCH OPERATIONS PROGRAM
VANDENBERG AIR FORCZ BASE, CALIFORNIA

1. PROPOSZD ACIION

Ia support of the Depaztmat of Defense (DOD) space program and to
provide assursd accsss to space using expendable space launch vehicles,
the Unitsd Statas Alr Porce (USAP), Headguartars Spacs Division proposes
construciion and modifications at Spacs lLaunch Complex 4 o Eagt (SLC-4Z)
and associated facilities at Vandenberg Air Porce Base (VAFB),
California for procassing and launching of the Titan IV space booster.
This action represents a continuation of the Titan launch program that
began in the uid 1960s.

SICe4d is composed of two saparats launch facilities: SiC-4W, which
vas used until Pebruary 1987 for Titan IIIB launches and is being
aodified for Titan II launches, and SIC-4E, vhich curpently launches
Tiean 34D vehicles. The Titan 34D vehicle is being phased cut and will
be replaced by the Titan IV vehicle. A maximum of four Titaa IV
launches per year is possible. Initial launch capabilicy (ILC) is
schaduled for October 1989.

The proposed acticn consists of wvehicle design modifications ¢
accommodats larger payloads, comstruction of facilities om Nerth and
Scut h VAFB, and mcdifications to procassing and suppoer:t facilitiss on
Borth and South VAFB. Titan IV components vwill be manufactured in
various parts of the countsy and tzansportsd by plane or zail to VAFR
vhars systams installation, <tasting, and payload processing will be
conducted in prasparation for launch.
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On North VAFB, a Matarials Receipt and Iaspection Facility will be
constzuctsd to provide component handling and distribution for the Titan
IV progzam. PFacility modifications on Nerth VAFB will occur at the

Payload Fairing and Processing Pacility (Bldg 8337), Vehicle Asseably

Building (B1dg 8401), and the Matsrial Support Facility (Bidg 5500).
Bldgs 8337 and 8401 ars currently used for similar launch processing and

vill be modified to include newv equipment, vork areas, and nev security
fencing. Warshouse space at Bldg 3500 vill be used and five modulaz
tzalilers vill bs installed 3t this location to provide office space.

At SLC~4E, a nev Mobile Sezvics Tawer (MST) Air Conditioning
Building vill be constzucted at SLC-4Z iz place of the existing
building. Modifications to SIC=4E will include: —resplacsment of the
MST; modifications to the Umbilical Tower; addition of a stairway fzom
the fusl trailer pad area to the fuel incinerator pad; improvemsnt of an
intarsection and repair of shoulders along tvo roads; and addition of a
fuel vapor incinerator and comcrats tailer pad, propane trailer pads,
payload fusl trailer pad, and payload oxidizer trailer pad.

Ia the SIC-4 azea, aodifications vill include: enlargement of an
existing fallback azea for use as & temporazry coastruction
pzefabrication arsa, iaprovement of an existiag road for use &3 a
tamporary comnastruciion haul road, rsvorking of existing road shoulders
and burial of overhead utility lines to accommodats transport of
prefabricatad components, and addition of temporary contractor parkiag
. areas. Construction and modification activities in the SLC-4 arsa vwill
Zequire approximataly 30,000 cubic yards of ,uu oaterial vhich will be
available from a2 nev borrov sita at SIC-4E and from the excavation of
a tarial for construction of the new MST Air Conditioning Building.

The Titan IV program vill alsc zequire the modification of the
existing Recsipt, Iaspection and Storage (RIS) Facility (Bildg 343) which
is locatsd on South VAPE., Modifications include: incrsasing its size;
extension - of paved aresas; and addition of a modular offics building,
pazking azsa, and a gasecus nitrogen trailer pad.
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2. SUMMARY OF ENVIRONMENTAL IMPACTS

2.1 Mstaocrology and Alr Quslity

Titan IV program will result in a temporary iacrease in air
enissions during construction and a continuation of existing emissions
fzom processing and launch operations. No significant increase in
operaticnal emissions over ths amcunt previcusly generatad for Titan 34D
operations is expectsd. Air emissions f£rom process operations wvill be
aitigated by the use of control equipaent and by compliance with
stipulations in air quality permits submitted by the USAF to the Santa
Basbara Air Pollution Control District.

2.2 Geology and Soils

Becausa the amount of nev construction in undisturbed arsas is
saall, no significant impact %o geologic resources will occur as a
zasult of the Titan IV program. Potential impacts to homic resourcss
fzom erosion vwill be prevented or mitigatad by measures such as
Tevegetaticn aand erosion coutrol toeatzant.

4.3 Bydrology and Watef Quality

Although the Titan IV progras m._z; cbtain its wvater supply from an
aquifer that is curzently exparisncing u. overdraft, the proportiom of
watar that vill be extracted for the pTogTam is relatively insigaificant
in comparison to ths amcunt currently consumed by ongoing programs at
VAPE. Thers will bs no inpnce to groundwater hydrology as & rasult of
the Titan IV program. Impacts to surface watsr hydrology will be
limitad o the d&ichn:gn of 50,000 callons paf launch and azs congidered
ingignificant. Fotential impacts to groundwater and surfacs vater
quality will be =mitigated by the adhezence o wasts discharge
Tequirsments specified by the Regicnal Watsr Quality Contzol Board.
Such rsquirements may include testing of dsluge watsr prior to
discharge. Therefors, no significant izmpact to hydralogy and wvatar
Quality will occur.

4.4 Biota

Tha expansion of construction laydown arsas for the Titaa IV
program will result in he loss of approximataly ons acre of dune scTub
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habitat. Although dune scrub is considersd a ssensitive habitat and this
particular location has not previcusly been disturbed, this loss is
Telatively small vhen compazred to the size of this habitat within the
project ‘arsa. This arsa will be Zsstorsd aftsr use as a construction
laydewn area. Other construction or use of aresas for the Titan IV
progras will be limitad to areas of previous disturbancs. Thersfors, no
significant impact t0 local or regicnal Dbiota will occur 'zzen
construction or modification activitiss.

Certain launch trajectories £zom Titan IV space vehicles will
produces sonic booms that may intsrsect the surface on or near the
Channel Islands, wvhich are important breeding grounds for a number of
protactad species of marine mammals and sea birds. Based on previous
studies of the potantial sonic boom effects assoclatsd vith ths Spacs
Shuttle launch from VAFB, it i{s expectsd that the Titan IV spacs vahicle
will zesalt in a sonic boom of a substantially lower magnitude. This
detsrzmination is based on the size and shape of ths vehicle and the size
of its exbhaust plume relative to the Shuttle. Ths lack of documsntad
impacts to marins species during previcus launches from VAFE over the
past 25 years and the existing noise environment of the Channel Islands
contributes to ths determination that Titan IV space vehicle launches
vill not result in any significant iapact to any threatsned or
endangered species of the Channel Islands. To comply with Section 7('c)
of the Endangered Species Act, the USAP is preparing a Biological
Assessment to detail the lack of izpacts to endangered or thresatened
plant and animal species from the proposad program. Because the Titan
IV pzogzaa is @ continuation of existing launch activities and because a
asaxizum of oniy four launches per year is planned, no significant
impacts %o biological rescurcss will cccux.

2.5 Jopulation
The Titan IV prograa vill not result in any increase ia population

on VAFB or in ths surrounding arsa and, therefors, vill not have a
significant impact on the population of the VAFB regiom.
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3.6 Sociceconmomics

!ﬁt&mnwomnuuuotthugcm« to any land use
designation or an increase in the need for additicnal community servicss
and facilities. A tamporary iancrease in traffic may occur during
eonst:uci:l.on. but will have no significaant iapact. No long-tara
increase in traffic will occur. Ne change in ths economy is expected.
Therefore, the Titan IV program will not have a significant impact on
sociceconcaics.

2.7 Hazardous Wast_-

The i{increase in the amount of hazardous vaste gensrated at VAFB as
a rasult of the Titan IV program will be aitigatad by management
practicss, as stipulatsd by applicable faderal and stats Tsgulations.
The Titan IV program is being evaluatad under the USAP hazazdous wasts
zinimizseion program and measurss vill be inplementiad to reducs the
production of hazardous wvastss vhers: fsasible. Tharefore, hazazdous
wvests from the Titan IV program vill not have a significant impact on
the eavironment.

3.8 Safexy

The fTitan IV p:ogéan will net result in an unreasonable or
increased risk to the pnbué. Potantial impacts to public safety will
bs preventsd by the safety and disastsr preparedness plans fozr the
pTogzam. Therefore, the Titan IV program will not hava a significant
ismpact on public safety.

2.9 Noise

The launch of a Titaa IV vehicle will result in ua.pou:y and
infrequent high noise levels. The magnitude of this effect will be
slightly greater than for the previocus Titan 34D program, but does not
reprasent & significant impact to the noise environmsnt of VAFB and the
surzounding commmity. <Thersfore, the Titan IV program vill not zasult
in a significant noise iapact on ths eaviroument.

2.10 Cultural Rasouxces

The 7Titan IV progras will involve scme nev construction in
undisturbed areas. These arsas have been evaluated by a2 qualified
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archaeclogist and have Dbeen found not to impact any known
archaeological resources. One ares of constzruction i3 in close
proximity to & known sita, thersfore azchaeological monitoring during
earthwozk activities vill be accomplished. In the unlikely event that
any wimown arcimeclogical zescurcss ars dlscovered during construction,
activities in the azea will cesase or be redirectad and the USAF will
consult vith the State Historic Prsservation 0fficer and the National
Pazk Service as required by the National Historic Preservation Act.

2.11 Cuomulative Impacts

The Titan IV Spacs launch Vehicle program is one of many programs
being considersd for development in the Santa Barbara County region.
Other programs include ailitary-reslatsd projects, oil and gas
development projects, and urban/industrial development.

Tha proposed Titan IV grogram 1is a replacsment of the Zitan 34D
progzam vhich i3 being phased cut. ' The natural environment is not
expectad o o:,po:_um‘ny iapact of gziau: xae-xisity than that of the
previcus Titan programs. Tenporazy increases in emissions would occur
during the comstruction phase and' a tamporary  increase in ths noise
level would ocecur during i.auneh for & maximmm of four times Per year.
Thezefore, the net increase ian impacts to the environment is not
significant sad will not zTesult in asay cuamulative impact to the
environmant.

3. PFINDINGS

Based upon the above summary, a finding of no sigrificant impact is
made. An Zavizonmental Assessasnt of the proposed action, dated
Pebruary 1988, is om file at:

U.8. Aiz Forca Headquarters Spacs Division/DEV

P. O. Box 92960
los Angeles, California 90009-2960

ATTN: M. Robsrt C. Masom, SD/DEV
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DESCRIPTION OF THE PROPOSED ACTION

INTRODUCTION

To support the Department of Defense (DOD) space program and to ensure
sccess to space through the use of expendable launch vehicles, the U.S.
Alr Forcs (USAF) has propesed the rsnovation of Launch Complex 41 on Cape
Canaveral Air Force Base (CCAFB) to support the Tizan IV program. An
Environmental Assessment (EA) was prepared for this program in July 1986
and resulted in a FONéI. Subsequent to the submittal of this EA, che
USAF proﬁdscd to increase the Titan IV launch rate from two %o six _
launches per year. In éeupliihed wvith National Enviremmental Policy Act
(NEPA) guidelines, a supplement to the EA for the Titan IV program has
been prepared covering those actions assoéilated wvith the proposed
inczesse {n launch rats. ' |

PROPOSED ACTION
The USAF proposes to modify the Titan IV program and program support
facilities. Specific actions addressad in this supplemental EA are as
follows: '
1. An increase in the projected number of launches from two per
year to six per ysar, .

2. Expansion of the Titan Vertical Integrationm Building (VIB) and
associatad infrastructure to provide for the processing of an
{increasad number of payload fairings,

3. The addition of industrial processing facilities and the use of
additional chemicals wichin the VIB expansion, and

4. The use of backup mobile electrical generation units at Launch
Complex 41.
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The Titan IV program is scheduled to achieve an initial launch capabilicy
of 1 October 1988.

SUMMARY OF ENVIRONMENTAL IMPACTS

NATURAL ENVIRONMENT

Air Qualicy

The proposed Titan IV program modifications will not significantly impacc
the air qualicy of CCAFB or surrounding areas. Primary constituents of
the ground-level exhaust cloud produced by the solid rockst mocors (SRMs)
of the Titan IV will be carbon monoxide (CO), hydrogen chloride (HCL),
and aluminum oxide (Al;07). Because the nearsst uncontrolled azrea is
approximatsly 16 kilomecters (10 miles) from the launch sits, i{c is
expected that the general population will not be exposed to HCl
concsntrations g:;s:c: than the current Occupational Sefety and Health
Adminiscration (OSHA) permissible limit of § parts per ailliem (ppm). In
‘addition, concencrations of CO and Alj03 are predicted not to excaed the
. National Ambient Air Quality Standards (NAAQS) anywhers beyond the
immediate ares adjacent to the launch complex. Because of the short,
{infraquent nature of Titan IV launches and the limited impacts associacted
with {ndividual launches, no significant reduction in air quality will
result from {ncreasing the frequency of launches from two to six per
year.

Air pollution control devices at Launch Complex 41 will concrol the
exnissions of Aerozine 30 and nitrogen tetroxide (NpQ0,). In addicionm,
spill control and containmenc facilicies are sufficient to retain
emergency or accidaental spills of propellants and prevent release of
hazardous vaﬁcrs to the atmosphers.

Significant air qualicy impacts will not result from induscrial
operations {n the VI3. Based on six launches per year, estimacad
particulacte emissions will not exceed NAAQS. The types of volacile
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organic compounds (VOCs) to be used in the VIB all have thrashold limic
valuss (TLVs), as established by the American Conferences of Governmental
Industrial Hygieniscs (ACGIH), well in excess of the concentrations thac
will result from the proposed operations.

Emissions assoclatsd with the operation of the backup mobile generators
at Launch Complex 41 will not excsed any annual or short-term NAAQS.

Soils

The proposed expansion of the VIB facility and assoclated infrastructure
will require about 7,650 cuble ya:ds_(yd3)-o£ £111 material. Fill
material will be clean sand obtained from a CCAFB upland borrow ares.

The total arss to be filled will be approximataly 2.36 acres. No other
altsration to soil characteristics of CCAFB will result from the proposed
modificacions to the Titan IV progran.

Hydzology

All vatar used to support the Titan IV program will be obtained from
sunicipal water supplies. The annual volume of watsr used as deluge,
fire suppressant, and vashdown vater vill increase from 800,000 gallons
(gal) for two launches to 2.4 million gallons (MG) for six launches.

Some ground watar recharge will occur as the rasult of this wacer flowing
off the launch pad or being discharged to grade. '

Titan IV program modifications will result in minor staffing increasss ac
Launch Complex 41 and the VIB and associatsd increases in vascevater
loads. Domestic wastawaters at Launch Complex 41 and the VIB are treaced
at onsits extanded seration sewage tresatment plants (STPs). These STPs
are permicted by the Florida Department of Eavironmental Regulation

(FDER) and discharge to infiltration systems that allow the treaced
vastewaters to percolate to ground waters. Wastawater loads at boch
Launch Complex 41 and the VIB will be well within STP design capacities.
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Following discharge to grade, launch water and wastewatsr at Launch
Complex 4l will percolate into the ground water table and flow west
ctovard the Banana River. Water discharged from the VIB wastawater
facilicy will percolats to the ground wacer table and flow toward a tidal
lagoon, which (s connectad via culvert to the Banana Rivar.

No significant impacts to ground water or surfacs watar hydrology will
result from the Titan IV program.

Vacer Qualicy
No significant leng-ctarm adverse impacts to ground water or surface water

qualicy will occur as & result of the Titan IV program. All deluge water
and fire suppressant water collected in the flame bucket will be anslyzed
prior to discharge to grads, If this wvater is contaminated, it will be
removed and disposed in accordancs with the CCAFB Hazardous Waste
Management Plan. Spill control and containment facilities are provided
for all fusl tank srsas to prevent the accidental release of propellants
to the enviromment. The potential exists for a short-term, localized
impact on watar quality in the unlikely evant of an early inflight
failure of the Titan IV vehicle. Dus to the hypergolic naturs of the
liquid fuels and the activation of the vehicle descruct systam following
a near-pad flight failurs, minimal contamination of surface wacers is
expected following such an event.

Surface water quality will not be significantly impacted by deposition of
HCl or Alj0q from the ground cloud produced during liftoff of the

Titan IV vehicle. Any HCl deposited in surrounding marine and estuarine
surface watars will be rapidly neutralized by che extensive buffering
capacicy of these waters. In addition, any Al703 deposited in surface
wvaters will remain insoluble and will not be toxic to aquatic life.

lapervicus areas at the VI3 facility will increass by approximacely
1.58 acres as a result of VI3 expansion and the paving of additiomal
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areas for roads and parking. Stormwatsr runoff will be collectad in a
svale system and retained in & basin locatad adjacent to the VIB. Mostc
of the vacer collected in this system will infiltrats into the ground
vatsr table. This sctormwatar systaaz has been approved by the Stace of
Florida and will not result in the significant degradation of ground
vatsr or surface wacer qualicy.

The STPs at lLaunch Coaplex 41 and the VI3 facility have design capacities
vell in excass of anticipatad loads. These STPs will provide for
sdaquate vwasts treatment and will not cause significant ground water
qualicy degradacion. '

Bioca

The proposed Titan IV program modifications are not expected to
significancly impact terrestrial, wetland, or aquatic biota in the CCAFB
vicinity. All proposed activities at Launch Complex 41 will bé conducted
vithin che existing launch complex boundary and vill not result i{n the
loss of any additional habitie. Wildlife in the vicinisy of Launch
Complex 41 have adapted to disturbances sssoclatsd within normal
opezations and launch events. Terrescrial and aquatcic bioca will not be
significancly impactad by ground-level exhaust clouds.

The expansion of the VIB and associated {nfrastructure will not result in
the significant loss of wvetlands or other areas critical to the supporet
of wvildlife rescurces. Permit approvals for this action have been
obtained from FDER and the U.S. Army Corps of Engineers. Operations
conductad at the VIB will not adversely affect local dioeta.
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MANMADE ENVIRONMENT

Population

Tican IV program modifications will have no significant impacts om
populaction and housing on CCAFB or surrounding communities. The Titan IV
program will utilize existing personnel avallable at CCAFB, Patrick Alr
Force Base (PAFB), or surrounding communities.

Socioecononics

The Titan IV program {s compatible with current and projected furture land
usas on CCAFB. The proposed program modifications will not raquirs new
utilicy services, soclal services, or additional transportation access.
No significanc lmpacts to the socloeconomics of CCAFB or Bravard County,
Florida, are anticipatsd.

Noise '

Noise sssociated wich the Titan IV program will not significancly affect
the general public. Noise associated with launches is infrequent and of
short duration. )

Archasology and Cultural Resources

Facilicy expansions rasquirsd for the proposed Titan IV program
modifications are minor and will occur on praviously disturbed lands.
Because no undisturbed lands will be affected by the proposed actions, no
impacts to archasological or culzural resources will occur.

FINDINGS

Based on the praceding discussion, & £inding of no significant impact is
psade. An EA for che Titan IV program and a supplement to the EA, which
addresses proposed program modifications, are on file at:

Headquarters Space Division

P.0. Bex 92960

Worldway Postal Caentar

los Angeles, California 90009
Atcention: Mr. wbert ¢. Mason SD/DEV
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EINDING N FICANT [MPACT (FON
v MENTAL_A MENT FOR TITA
R T _MOT: PGRADE TESTING
A WARDS AIR F A

DESCRIPTION OF THE PROPOSED ACTION

INTRODUCTION

To support the U.S. Department of Defense Space Program and to ensure
access to space through the continued use of Titan solid propellant rocket
motors, the U.S. Air Force (USAF) proposes to test-fire five Titan IV solid
rocket motors at Test Stand 1-C, located at the Air Force Astronautics
Laboratory (AFAL), Edwards Air Force Base (AFB), California, during the
period from July 1989 to August 1990.

PROPOSED ACTION

The proposed action calls for the modification of an existing rocket
motor test stand (Test Stand 1-C) and an associated receiving and inspection
building located on Leuhman Ridge at AFAL to conduct the static test firings.
Test Stand 1-C was used to test 1iquid rocket engines from 1965 until the
early 1970s and was renovated in 1986 to test Titan solid propellant rocket
engines (the 34D static rocket tests). Proposed test stand and receiving and
inspection building modifications include refurbishment of and changes in
structural, mechanical, and electrical systems; addition of a heat shield to
protect the steel deflector plate; water collection basin improvements; and
addition of instrumentation, control, and monitoring equipment. In addition
to modifications to the test stand and associated buildings, an existing
railroad spur will be upgraded to facilitate rocket motor transpert. This
upgrade will include improving roads, building a concrete-pad working area
and asphalt parking areas, and modifying overhead high-voltage power lines.

Following renovation of the test stand and associated facilities, five three-
segment Titan IV solid propellant rocket motors will be test-fired over a
period of approximately 14 months. The tests will be conducted to

1. evaluatg motor performance by measuring the thrust, motor case
deflection, effects on fired cases and pressure of motors during firing;

2. measyre insulator erosion;

3. evaluate nozzle performance by measuring force vectors, nozzle movement,
and response time;

4. monitor ignitor performance through pressure monitoring; and

5. evaluate propellant performance by measuring burn time and rate.
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SUMMARY OF ENVIRONMENTAL IMPACTS

NATURAL ENVIRONMENT
Air Quality

The proposed Titan IV rocket motor test firings will not significantly
impact air quality at areas surrounding Edwards AFB. Primary constituents of
the rocket exhaust will be aluminum oxide (A1203), hydrogen chioride (HC1),
carbon monoxide (CO), and nitrogen (N2). Afterburning in the atmosphere
oxidizes some of the constituents, particularly CO to CO2 and a small amount
of N2 to NOy. A reasonable and conservative worst-case modeling analysis of
the %itan IV motor exhaust indicates that the general population will not be
exposed to HC1 concentrations greater than the National Academy of Sciences
(NAS) recommended limit for short-term public exposure (1imit of 3 parts per
million HC1, 10-minute average). Maximum downwind concentrations of CO and
NOy are expected to be well below applicable federal and state standards.

The maximum downwind concentration of particulate matter less than 10
microns in diameter (PMjg) from the test firings will exacerbate existing
exceedances of the state 24-hour standard of 50 micrograms per cubic meter.
However, the worst-case predicted PMjg impact from a rocket test is only
approximately 20% of the existing maximum 24-hr PMjg concentrations in the
region. Given the relatively small number of tests (5) in a 14 month period.
This is not considered a significant impact. ‘

Soils

Implementation of the Titan IV testing program involves refurbishing the
water containment berm at Test Stand 1-C because of its deterioration from
earlier tests. Refurbishing the berm will not significantly affect the soils
at Edwards AFB or the surrounding area. The deposition of HC1 from the tests
is expected to be heavy in the immediate area of the test stand based on the
results of the 34D test firing. The impacts of this deposition to soils are
expected to be small due to the use of the carbonate buffer system, the
p;eviog?ly disturbed nature of the area, and the generally alkaline makeup of
the soil.

In addition, soil erosion will occur in the immediate vicinity of the
test stand, since approximately 344,000 gal of deluge water will not be
trapped in the water collection system. The erosion will be limited in area,
but perhaps extensive near the test stand. Pre- and post-test mitigation
measures are proposed to minimize impacts to soils.

Hydrology

No significant impacts to groundwater or surface water hydrology will
result from the Titan [V motor tests. All water used for the tests will come
from a water storage tank fed from wells on Edwards AFB. Most of the deluge
(cooling) water used in the tests will be conditioned with a carbonate buffer
to mitigate potential effects of HC1 absorption into the soil and low pH.
Most deluge water will be deposited as acid mist (pH of 3 or lower) from the
exhaust plume onto the ground surface near the test stand. The remainder of
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the deluge water not entrained into the exhaust gas stream will be collected
and evaporated in concrete-lined channels and a basin located near Test Stand

1-C.
Water Quality

No significant impacts on water quality will result from the Titan IV
tests. A1l deluge water contained in the channels and basin will be
evaporated. The amount of deluge water that will be deposited from the
exhaust onto the rocks and soil nearby will be large but will evaporate
leaving a residue of HC1 and inert nonhazardous compounds (mostly aluminum
oxide and sodium chloride) on the ground surface. The amount of HCl
deposition will have no significant impact on ground or surface waters.

Ecological Resources

No significant impacts to the ecological resources of Edwards AFB or
surrounding areas are expected as a result of the Titan IV motor tests.
Impacts to vegetation and habitat from acidic mist will be minor because much
of the impact area has been previously disturbed. No critical habitat for
threatened or endangered species will be lost as a result of the Titan IV
test program. Adverse impacts to the desert cymopterus present in the area
are unlikely because known populations occur outside the near-field
deposition zone. Impacts to desert tortoises are presently uncertain because
this species has only recently been observed in the area. Impacts to Mojave
ground squirrels are presently uncertain because the presence of this species
in the railroad spur construction area has. not been determined. Planned
additional surveys and monitoring of these species by the USAF, in
consultation with DFG and USFWS, will provide additional information to avoid
or minimize any impacts from future use of the test facility.

MANMADE ENVIRONMENT
Population

The renovation of Test Stand 1-C and the subsequent test program of the
Titan IV rocket motors will have no significant impacts on population and
housing at Edwards AFB or within surrounding communities. The Titan IV test
program will utilize existing personnel at AFAL and Edwards AFB. Temporary
staff from the USAF Space Division, Hercules, and their contractors will be
on-site during renovation work and motor testing periods.

Socioeconomics

The proposed Titan IV test program is compatible with the surrounding
land use, will require no_land purchase and no construction wark beyond the
boundaries of the air base, and will not require additional permanent
employment. No significant impacts on the socioeconomics of Edwards AFB, Los
Angeles County, or Kern Ccunty, California, are anticipated.

Safety

"All regu]atory agency safety procedures and guidelines for rocket motor
transportation and testing will be followed. Safety monitoring will be
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conducted during the tests. - A protective clear zone of about 1 mile will be
established around the test stand, and no dne will be allowed into the
immediate downwind area within the base boundaries. In addition, testing
will only occur if the wind direction is such that the exhaust cloud will not
proceed over housing areas. Thorough realtime dispersion monitoring, data
analysis, and refinement of the rocket exhaust dispersion model will be
conducted to determine if conditions would allow an easing of the wind
restrictions for test firings. This process will ensure that if firings are
conducted under alternate parameters, such testing would not in any way
-expose the general public to HC1 concentrations above the recommended
standards or reduce the level of protection provided by the current
parameters. Essential test personnel will be located in a protected concrete
bunker near the test stand. Realtime monitoring of bunker air supply, test
area exhaust cloud and deposition will be performed in conjunction with
downwind cloud monitoring. Tests will not proceed until appropriate
meteorological conditions are verified.

Noise

Noise levels associated with the Titan test program will not
significantly affect the general public due to the distance between the test
site and the nearest unregulated area (3 miles). Noise produced during the
test firings will be of short duration (approximately 2 minutes and 13
seconds for each event) and, at worst, will be a minor nuisance.. Portions of
the AFAL will be evacuated to minimize noise impacts to personnel on-site.

Archaeological and Cultural Resources

The areas surrounding Test Stand 1-C and the railroad spur do not
contain unique archaeological or historic resources. As a result, the
Titan IV test program will have no effect on archaeological or cultural
resources.

FINDINGS

Based on the above, a finding of no significant impact is made. Copies of an
Environmental Assessment of the proposed action, dated April 1988, can be
obtained from

HQ Space Division

Post Office Box 92960

Worldway Postal Center

Los Angeles, California 90009-2960
ATTENTION: Mr. John R. Edwards, SD/DEV

————t—

John M. Hoffman, USAF Raphael 0. Roig, GM-14
Chairman, Edwards AFB Chairman, Space Division
Environmental Protection Committee Environmental Protection Committee
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE DIVISION (APSC)
LOS ANGELES AIR FORCE BASE. 0 80X 92980
LOS ANGELES, CA 90009-2960

June 9, 1989

Mr. David J. Wesley

Field Supervisor
U.S. Fish and Wildlife Service
3100 University Boulevard, South
Suite 120

Jacksonville, Florida 32216

Dear Mr. Wesley:

The U.S. Air Force (USAF), Space Division proposes to expand its existing
Titan 1V program at Cape Canaveral Air Force Station (CCAFS), Florida to
provide increased launch capabilities. To support the expanded Titan IV
program launches, the USAF proposes to modify existing launch complexes and
support facilities at CCAFS and to build an additional Solid Motor Assembly
Building (SMAB) at CCAFS.

The facilities at CCAFS that would be affected by the proposed action are
located in the northwest portion of the station, as indicated in the
attached figures. The existing facilities include Launch Complexes 40 and
41 and the Titan Integrate-Transfer-Launch Area, immediately to the south of
the launch complexes. The Launch Complexes are located on previously
disturbed industrial land, and the Integrate-Transfer-Launch Area is located
on a man made island. the USAF proposes to build the new Solid Motor
Assembly Building at a site on the narrow man-made causeway in the Banana
River.

Construction of the proposed SMAB would involve destruction of about 0.8
acres of wetland habitat for the transporter tracks to the SMAB; and the
western edge of the SMAB site the USAF would create 1.8 acres of new wetland
habitat (see attached layout). Most of the site is already disturbed by the
existing fuel storage area. Stormwater runoff and sanitary sewage would be
collected, treated, and discharged from the site in accordance with the
permit requirements of the St. John's Water Management District and the
Florida Department of Environmental Regulation.

To comply with the requirements of Section 7 of the Endangered species Act
of 1978, as amended, the Air Force is requesting your input regarding the
proposed action. We are including a list of federally listed endangered and
threatened species residing or seasonally occurring on CCAFS; please review
it and update as necessary. We would appreciate your opinion regarding (1)
any possible effects of tre proposed project on such species, and (2)
suggested measures to av:-3 or minimize any adverse impacts on these
species. The Air Force is :z:ntinuing to evaluate its security requirements

B=3
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to reach a workable solution to the concerns with the high intensity
lighting, particularly at launch complexes disturbing the federally listed
turtles (see attached Light Management Plan Guidelines). These items will
be fully covered in the Environmental Assessment for this program.

Mr. Dan Pilson can provide you with further details on the project if
needed. His phone number is (213) 643-1409. As this project is on a tight
schedule, we would appreciate hearing from your office as soon as possible.

Sincerely,

Ll C Pl

ROBERT C. MASON, AICP
Chief, Environmental Planning Division,
Directorate of Acquisition Civil Engineering

Attachments
1. Endangered Species list
2. Maps of CCAFS project area and SMAB layout
3. Light Management Plan Guidelines



Vervuros e Ve Q@

B=5

Threatened and Endangered Species Asscociated with CCAFS

Loggerhead [sea turtle]
Green sea turtie
Leatherback [sea turtle]
Kemp's ridley [sea turtle)
Eastern indigo snake
American alligator

Atlantic salt marsh snake
Gophar tortoise

Florida gopher frog

Florida scrub jay

Kirtland's warbler

Wood stork

Baid eagle )

Arctic peregrine falcon
Audubon's caracara
Red-cockaded woodpecker
Osprey

Brown pelican

Rethchild's magnificent frigate-bird
Rossate spoonbill
American oystercatcher
Southeastarn Amarican Kestral
Florida sandhill crane
Least tern

Waest Indian manatee
Southeastern beach mouss
Florida mouse

Sherman's fox squirrel
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The following are geseral. guldelines for the development of light
manugement plaas at Cape Canaveral AFS (CCAFS), Florida. This information
has besn compiled from correspondence and conversations with the U, S. Fish
and Wildlife Service (USFWS) in looking for ways 10 mitigaie the adverse
effects of lighting - from CCAPS on endangersd speciss of turtlss nesting at
CCAFS.  These guidelines wiil be ypdated as new information is leamed from

submittal of light management plans 10 the USFWS.

What has been agreed in principis with the USFWS Is a four-part, interreiated
approach 10 reach complisncs within the aext several years., All four pans
must be implemented in a coordinated cffort to ecasure compllance. The ead
product shull be a Light Management Plan to be submitted 10 USFWS,

1. Lighting Survey: . .

- Each existing facility at CCAPS shall -undergo a lighting survey. This
survey shall identify those lights which could cause a disorientation
problem (disorieniation is defined as any kind of effscts keeping the
lurtles from a direct path to the water) Our msin concern at this time
concerns the lighting shining directly on the shore and the beach.
A secondary concem has 10 do with the composite glow from cluster of
lights visible from the shore and the beach. The lights will be classified
. on the survey as either shining direcily ,or indirectly (giow), on the
besach. .
- Baged upon the results of this survey, those lights idoniified will be
evaluated to deiermine which of the following correclive 3clions is most
appropriate,
= oclimination of the light
- redirection of the light
-- shielding of the light
- use of low profilc lights rather than poie/building
mounted
s« change to low pressure sodium
. =~ installation of low light cameras. or other approprtate
technology

- Based upon this dotermination, the [lacility operator shall implement
the necessary action o correct the problem.
-- For those correclive actions that are casy to accomplish
(i.e., elimination, redirection or shielding), the corrective
action shall bc implemented no later than sixty (60)
calendar days from the time these correstive actions are
first identified.

-- For thosc aciions that rsequirc ecaginccring/design and
construction cfforts, the appropriste method which can

achleve the rcquired resulis in the shonest period of time

shall be implemented immediately., Depending of which method is
utilized, 2 compliance period shall be identified.  The goal
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is 10 have all required plans approved by the USFWS, and most
mitigation measures being Implcmcmed. within' iwo (2) years.

<« For- those actions requiring Congressional funding, the
mion shnu be complezed once funds ure made aveilsble. .
.. Upon uu .comyledoa of lighting program at cack m:llhy. 8 ngm.ing '
Survey shall” be reaccomplished o casure that the correstive actions
ars producing the desired resuits. If problems still exist, the above
yroceln shall be repeated. These will be an on-geiag. action pf.rformed
year Y

& NewlMcdlﬂed : Fac!llllet‘

. For new progmns or programs that call for the modification to
exisling [facilities, the following shall be Included in the design criteria.
-- non-csseatial lights shall be eliminsted : .
o lights shall bs positioned so t.lm they are Rot visible
from the beach
- in the cass of modifications, lizlm shall be redirected
-- shielding of lights
-~ uss of low profile lights rather than pole/suilding
mounted -
-- low pressurs sodium lights shall be used whea feasible
- installation of low light cameras or -other approprisic
tschnology as feasible

- Upon completion of construciion or modificauon, a Light Survey shall
. be conducted 0 ensure that the facility does not have the potential for
disorientation.
- 1f the Light Survey ideniifies & problem, liem 1 sbove
shall be implcmenicd and rcpcatcd until the facility
complies.

3. Light Management Plan:

- Bach facility which has the potential for causing a disorientation
problem shall develop a Light Management Plan. This Light
" Management Plan shall become a required part of the (facility
operational plan. The goul ‘of the menagement plan Is o reduce 10 the
mazimum extent- practicable, while stlll meciing AF mission-

" requiremonts, the-light being generated by each (acility at CCAFS.
This shsll be- accomphshed through but not limited to the following:
- If the facility is not iavolved in anmy night work, all
lights except for those necccssary for security shall be

turned off or eliminated.

« [f night work is required, oaly those lights necessary

for the scheduled work on a particular arca shall be used.

For sxample, on a launch complex, only the lights on the
actual work level shall be used. This may require rewiring
of light coatrol paneis to allow for the selective use of lights,
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« To the maximum ecxteat praclicable, work shall be

scheduled 3o that night work is not required during

eritical nesting and hatchlings periods (May thru October). To
the extent that this is practicable, those facililies which can be
dark (except for required security lighting) shall be dark,
These petieds need. to be Ideatified but should only account
for two, one month periods during the year. Wilh enough
_ planning, it seems reasonable that night work could be
scheduled to avoid these periods.

- Bxisting facilities shall preparc the Light Management Plan in -
conjunction with Item !, Light Survey.  As required, those portions of
the Light Managemen: Plan that require rewiring or other work, shall
be incorporated into ltem 2.

- New or Modifled Facilities shall prepare the Light Management Plan as
2 part of their operational plan. It shall be available to implement

during the design and construction phase to ensure that appropriale
light fixtures and light control pancis are designed and installed.

4. Intériu Messures;

. Since some of thesc actions may tske several years 10 accomplish, the

Air Force shall- continus and cxpand as necessary the following:
- Pan Am (or others) shall continuc in cooperations with
the USFWS and the Staie of Florida to monitor nest locations
and accomplish nesing surveys. 1f g porential
-discrientation problem is idenufied, the [acilitics involved
shall be identified and an evaluatioa made (o determine
where they are in the compliance process.  [f the (facility
is not yet in compliance. the facility operator shall de
contacted to determine if night work is pending during the
critical periods and if it is whether or not it can be
rescheduled and the facillty left dark.  If this is not
possible due to Air Force mission requirements,
appropriste lemporary ncst screeas shall be installed to
eliminate the immediate disoriontation poteatial,

8. Color Spectrum of Light Waves:

Vislet Blue Oreen VYellow Orange Red

(__w P e e BRI
Mﬂ ¢
400 nm S00 nm 600 nm 700 nm

Turtle hatohlings exhibit attraction

towards ultravielet. violet-blue,
gld blue=green lighting

<

UVs Jltraviclet lighting  IR= infrared YNghting
MR® Asnometer = measurement of ware length
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%ﬁ United States Department of the Interior
FISH AND WILDLIFE SERVICE
3100 University Bivd. South
- Saite 120
Jacksonville, Florida 32216

June 27, 1939

Robert C. Mason

Chief, Environmental Planning Division
Headquarters Space Division

Los Angeles Air Force Base

P.0. Box 92960 .

Los Angeles, Cal1forn1a 90009-2964

Dear Mr, Mason:

This responds to your letter of June 9, 1989, requesting our comments on
the proposed expansion of the existing Titan IV prograa at Cape Canaveral
Air Force Station, Florida. We have reviewed the information contained in
your letter, and we have several comments. First, for our office to
properly evaluate this project, we need copies of two additiomal
environmental assessments. One has to do with the reactivation of Complex
41, and the other addresses the solid rocket motor upgrade. Prompt
response to this request will speed-up our review.

With reference to particular listed species, the Air Force should evaluate
tne impact of the gas vapors expelled from the rocket engines on the
Florida scrub jay and possioly the southeastern beach mouse and eastern
indigo snake. We are concerned that the cloud of gas from the engines may
adversely impact these species that may inhabit the area around the launch
pad. Attached to your letter were guidelines for 1ight management on the
facility. These guidelines appear to be general in nature. AS we have
previously discussed, it will be necessary to provide a more detailed plan
as to nhow these guidelines will be implementad.

With reference to the construction of the Solid Rocket Motor Assembly
Building, the Service has reviewed the Army Corps' Public Notice 839IPD-
20408, with reference to the filling of wetlands for the building. It is
our position that the filling aspect of this project u11l significantly
impact fishery resources.

We look forward to nearing from you regarding our requests for the
assessments and the additional information on listed species. If we can be
of further assistance, please contact our office.

Sihcerely yours,

Dav1d J. Hesley ES

Field Supervisor
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE SYSTEMS DIVISION (AFSC)
LOS ANGELES AR FORCE BASE, PO BOX 92960
LOS ANGELES. CA 50000-2060

Mr. David J. Wesley August 18,1989
Field Supervisor

U.S. Dept. of the Interior

Fish and Wildlife Service

3100 University Blvd., Suite 120

Jacksonville, Florida 32216

Dear Mr. Wesley:

This responds to your letter of June 27, 1989, offering questions and
commentary on the proposed expansion of the Titan IV launch program at
Cape Canaveral Air Force Station (CCAFS), Florida.

1. In response to your request, we have enclosed copies of two
Environmental Assessments (EAs) prepared by the U. S. Air Force (USAF)
for the Titan IV program: Environmental Assessment, Complementary
Expendable Launch Vehicle (June 1986) and Supplement (May 1988); and
Preliminary Final Environmental Assessment, Titan IV/Solid Rocket Motor
Upgrade Program (August 1989).

2. With regard to listed species, in the Preliminary Final EA for the Titan
IV/SRMU program, we have included an analysis of the impacts of gas
vapors in the exhaust cloud from the Titan IV/SRMU launch vehicle on
terrestrial species inhabiting CCAFS, including the Florida scrub jay,
southeastern beach mouse, and eastern indigo snake.

3. The light management plan for the launch complexes (and support
facilities for the Titan IV program, if necessary) is presently in
preparation. The initial step in the development of the plan, a lighting
survey, was recently completed for the Titan launch areas. As you may
know, we have prepared a draft light management plan for the MLV It
program at launch complex (LC) 36. If the plan for LC 36 is approved by
your office, it will be used as a- model for other CCAFS light management
plans. The design specifications for the new Solid Rocket Motor Assembly
Building (SMAB) proposed to be located on Harrison Island in the Banana
River include low pressure sodium lights for all outside lighting. We
anticipate working closely with you to develop a light management pkn
for the Titan facilities that both minimizes adverse impacts to the

protected sea turtles and meets our needs for security and operational §
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illumination. A draft light management plan for the Titan IV program is
expected to be completed after the 1989 turtle breeding season has ended
(October 1989), but before next year's season begins (May 1990).

4, Your comments on the Army Corps of Engineers' Public Notice 891-
PD20408 related to the application for a wetlands permit have been
reviewed. The Architect/Engineer for the SMAB, Bechtel National Inc., has
responded to your concerns in a letter to the Chief, South Permits Branch,
Department of Army. We will work with your office and other regulatory
agencies to resolve all concerns associated with fisheries resources.

Please do not hesitate to contact Mr. Dan Pilson of my office at (213) 643-
1409, should you have any further questions or comments. -

Sincerely,

%?4(2} O o~
ROBERT C. MASON, AICP
Chief, Environmental Planning Division,

Directorate of Acquisition Civil Engineering
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

3100 University Blvd, South
Suite 120

Jacksonville, Florida 32216

October 18, 1989

Mr. Robert C. Mason AICP

Chief, Environmental Planning Division
Directorate of Acquisition Civil Engineering
Department of Air Forca

Headquarters Space Division

Los Angeles Air Force Base

P.0. Box 92960

Los Angeles, California 90009-2960

Dear Mr. Mason:

We have reviewed the Preliminary Final Environmental Assessment for the
Titan 1V/Solid Rocket Motor Upgrade Program for Cape Canaveral Air Force
Station, Florida. On 28 September 1989, Don Palmer of this office and I,
accompanied by Air Force environmental staff and their consultant,
inspected Complexes 40 and-41 and the proposed site for the new Solid Motor
Rockat Assembly Building.

The information—provided in the—gssessment ciearly indicates that the
operation of Complex 41, and possibly 40, may impact the threatened
southeastern beach mouse and Florida scrub jay. These impacts are both
from the toxic gas cloud generated from the firing of the rockets and the
noise. Section 3.1.7. of the Assessment, entitled “Terrestrial Ecology",
states that the gas generated from the firing of the rockets may kill scrub
Jays and possibly the southeastern beach mouse., Based on past firings of
the Space Shuttlc, thc noisc from the rockets haa caused hearing loss in
ecrih jays: howaver, data were not available to determina {if this wac a
permanent effect or only transient in naturg, During the $ite visiv, Wiree
scrub jays were seen adjacent to Complex 41, well within the anticipated
high deposition zone of the gas cloud. The condition of the scrub habitat
around Complex 41 is suitable for scrub jays; however, no information was
resented in the assessment regardinyg distributiun or density of the birds.
he habitat around Complex 40 is not of the same quality, although. no
qualitative information was presented in the assessment. With reference to

the southeastarn beach mouse, the intardunal habitat a4sociated with’
Complex 41 would appear to support this species, but again no specific
information was presented. Under subsection 3.1.7.3., a monitoring program
for these species 1s discussed, but no details regarding the protocol or
responsible individuals were outlined,
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Before the Fish and Wildlife Service can evaluate the impact of the
proposed actions on threatened and endangered species we need to know the
abundance and distribution of the animals around the twe Lavnch Complexes;
the size, duration and direction of the gas cloud and the impact of the
noise on the species of concern. We also need to know the specifics of the
monitoring program including a protocol for conducting the work. This type
of information should be collected and developed prior to operatiom vt
these facilities, and should be forwarded to the U.S. Fish and Wildlife
Service. Without these data, we do net believe the Air Force is able to
complete its responsibility under Section 7 of the Endangered Species Act.
We understand the Air Force will continue to work on environmental
documentation, provide the information requested, and resolve any conflicts
prior to launch.

A great deal of effort {s being expended by the Air Force in designing a
light system to prevent disorientation of turtle hatchlings; the beach
mouse and scrub jay should be equally considered. We find the information
prasented in the assessment lacking in detail regarding distribution and
density of the above listed species. We believe the Alr Force should
collect distribution and density data on the southeastern beach mouse and
scrub jay, and investigate the long-term effect of noise on the scrub jay,
using a surrogate species. This information along with a detafled follow-

up monitoring. program should be submitted to the Service in the form of a
request for formal consultation pursuant to Section 7.

During the site visit at Complex 41, the by-pass road was discussed. This
road will remove approximately one acre of scrub habitat that is occupied
with scrub jays. This project was not coordinated with our office, nor is
it addressed in the assessment, We, therefore, request the Air Force
address this concern in the abuve cunsultation or initiate a separate
consultation for this issue.

We look forward to hearing from you, and if you have a question regarding
our comments or the Section 7 consultatfon process, please contact Don
Palmer {n this office. ' _ ‘

vingerely yoyrs,

David J. Hés]ey
Fiald Supervisor
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE SYGTEMS GIVISION (AFSC)
LOS ANGELES AIR FORCE BASE, PO BOK 37980
LOS ANGELES, CA 90009-2060

Mr. David J. Wesley December 4, 1989
Field Supervisor

U.S. Fish and Wildlife Service

3100 University Boulevard, South

Suite 120

Jacksonville, Florida 32216

Dear Mr. Wesley:

Enclosed is a Biological Assessment (Auachment 1) prepared in response to your
letter of October 18, 1989 requesting additional information regarding the population
distribution and density of two threatened species at Cape Canaveral Air Force Station
(CCAFS), the Florida scrub jay and the southeastern beach_mouse..and the potential
impacts to these, species from activities associated with the future Titan 1V launch
program at CCAFS,

The asscssment provides data from population surveys conducted in November 1989
for both specics. In addition, an estimate of the peak ground level hydrogen chloride
concentrations in the near and far field area of the Titan IV launch complexes are
shown in the assessment. Based on our findings presented in the assessment we do
not expect any signifcant impacts on cither the scrub jay or southeastern beach
mouse from the Titan IV program.

Field surveys will be conducied during the course of the Tiwn IV program to monitor
any cffects on the scrub jays and southeastern beach mouse pre, during and post
launch. We will confer with your office for specilic requirements for the
monitoring program.

The 6550 ABG/DEEV is presently preparing appropiaic cnvironmental documentation
for the by-pass road at compicx 41 and will submit the document undcr separate
cover to your office.

In conjunction with our finding of no significant impact es documented in both the
Environmental Assessment and Biological Assessment we request your office's
concurrence with a "No Jeopardy" opinion in accordance with Section 7 of the
Endangered Species Act.

If you have any further questions regarding the project or assessment, pleasc
contact Mr, Dan Pilson of my office at (213) 643-1409 or Mr. Olin Miller a1 Cape
Canaveral, Florida g (407) 494-7288. Your prompt action on this request would be

appreciated,

Sincerely,

A ¢ ‘

ROBERT C. MASON, AICP =~ ° Allachment

Chicf, Eavironmental Planning Division 1. Biological Assessment

Dircctorate of Acquisition Civil Engincering
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United States Department of the Interior
FISH AND WILDLIFE SERVIC E\ '

3100 Univessity Biwd, South
 Suite 120
Jacksonville, Flozids 32216

February 1, 1290
&

Mr. Robert C. Mason AICP .
Chief, Environmental Planning Division
Directorate of Acquisition Civil Engineering
Department of Alr Force
Headquarters Space Division

Los Angaeles Air Force Base

P.0. Box 92960 -

Los Angeles, California 90009-2960

FWS Log No. 4-1-90-021
Dear Mr. Mason: '

This represents the Biological Opinfon of the Fish and W{1d11fe Service in
accordance with Section 7 of the Endangered Species Act of 1973, as _
%menthd?d 1}}{t’.’tslnp‘lete administrative record of Shis consuitation is on file
n this office.

PROJECT DESCRIPTION

The project emtails the upgrading of existing Launch Complexes (LC) 40 and
41, and the construction of a Solid Rocket Motor Assembly Bufiding en Cape
Canaveral Afr Force Station in Brevard County, Florida. The purpose of the
work is to expand the Air Force's Titan IV launch program. The proposed
action will result in the launch of 27 Titan IV rockets from 1991 through
1995 (Afr Force Environmental Assessment).,

CONSULTATION HISTORY

On June 9, 1989, the Afr Force requested our comments ¢n the upgrade
program, and specifically “asked for information on Federally listed
species. Prior to the June 9, 1989 request, the Air Force nad been working
with our office on general thﬂni requiresents and modifications as they
affect nesting sea turtles on the Afr Ferce Statfon. On June 27, 1989, we.
responded to the Afr Force and requested an evaluation of “the fmpact of the
program on the Florida scrub jay and southeastern beach mouse. We were
especially concerned about the vapor ¢lgud and noise generated from the
rocket at the time of launch. The Afir Force provided addit{onal
information on August 18, 1983; and on September 28, 1989 we. conducted a-
site Tnspection. On October 18, 1983 we informed the Afr Force that we
remained concerned about the project and requested more information on the
vapor cloud and fnoise fmpact on the Tisted species. On December 4, 1989,
the Alr Force prepared a Biological Assessment on the two 1fsted spectes—
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A draft of this Bfological Opinfon was provided to the Air Fcrce on January

30, at which time the Air Force provided comments and concurrence. This
Biclogical Opinion addresegs the sorub Jay and beneh meuca osnly; ¢ doece

not address nesting sea turtles. A separate opinion will be provided at a
latar date with reference to the 1ighting program and its fmpact on
turtles.

'BIOLOG;CAL OPINION

The southeastern beach mouse (Peromyscus polionotus niveiventris) is one of
several subspecies of beach mice %%af'?ﬁhgﬁTf'Eﬁi'ahﬁe and interdunal
areas of the Atlantic and Gulf coasts of Florida. The primary food item
for this species is seeds from sea ocats or other herbaceous plant species.
The beach mouse will consume invertebrates, particularly in the late spring.
and early summer when seeds are scarce. Beach mice are burrow-inhabiting
animals, and are located on the sioping side of sand dunes at the base of a
shrub or clump of grass. 01d burrows of ghost crabs are frequently used.
The home range may contain up to 20 burrows, which are used for refuge,
nesting and food storage.

Breeding occurs from November though early dJanuary, with litters ranging in
.8fze from two to seven, averaging four, Mice reach reproductive maturity
{n about s{x waeks, and there is a high {nfant and {mmeture mortality rate.

The historic distribution of the this subspecies was along the beach dunes
from Ponce Ialet in Yolusia County, south to Hollywood Beach in Broward
County. All a]ong this coast, however, the beach mouse has been ,
extirpated, usually as a result of human development. Based on past
trappin? records, high nmumbers of beach mice were found on Cape Canaveral
National Seashore, Merr{tt Isiand National Wi1d1ife Refuge, Cape Canaveral
Afr Force Station, and several other localities south of Brevard County.
At our request, the Afr Force contracted with biological caonsultants ¢o
determine the density of “beach mice within what was considered a high risk
Zone around each of the complexes. A zone believed to gontafn toxic gas
was defined by the Air Force as occurring for 0.4 mile (2,112 feet) radfus
from the launch pad {mmedfately after each launch. The "density estimate of
mice determined by the capture/recapture method was 56 per acre. This
indicates a healthy population of beach mice within this habitat. Trapping
also revealed the density of beach mice outside of the 0.4 mile radius was

equally high.

The Florida serud jay (éghelocoma coerulescens coerglescens) s
geographically isola @ other subspecies found in Mexico and western
United States. The scrub jay is found almost exclusively in peninsular
Florida, but 1s restricted to scattered and often smal?, isoiated patches
of scrub habitat. Federal lands with scrub jays are Avon Park Alr Force
Range, Cape Canaveral Air Farce Station, Merritt Island National W{Tdlife
Refuge, and Ocala Natfonal ‘Forest. On state land, jays are found in
Jonathan Dickinson State Park In Martin County.
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Scrub jays are non-mfgratory, extremely sedentary, &nd have very specifi¢
habitat reaquirements, Scrub habftat occurs only on fine, white, drained
sand, vegetated with sand 1ive oak, Chapman ocak, scattered sand pine, and
rosemary. Serub jays are rarely found in hab{tats with more than 50
percent canopy cover over 9 Taet in height. In general, scrubd Jay habitat
consists of dense thickets of scrub oaks less than 9 feet fall,
interspersed with bare sand used for foraging and storing of acerns. The
habitat for the secrub jay greatly restricts the bird's distribution, and
requires active managemant efther through burning or mechanical clearing to
mafntain optimum habitat. The Service believes all ¢ptimum and
}ess-than-optdmum habftat on the Air Force Station is occupled by scrub
ays. ‘ :

Cox (1984, 1987) has stated that the scrub jay population has been reduced
nearly in half as a result of habitat destruction since the beginming of
the century. The three largest population centars are Merritt IsTand
National Wildlife Refuge, Cape Canaveral Air Force Station and the Ocala
Natignal Forest, These areas are estimated to have at Teast 80 percent of
the known-populazion, totalling 15,600 to 22,8NN hirds (Cox 1984).
Breininger (1989) believes the 1984 estimate to be too high. Mr,
Breininger recalculated the estimate for the refuge using differant
criteria, and estimated the refuge to have 2,500 birds, not 6,000 as
previously thought. The Air Force Statfon population was estimated by Cox
(1984) to be 3,600 to 6,000 birds; however, the new estimate may be as jow
&s 920 bifrds, The new statewide estimate may be approximately half (7,010
to 10,978 birds) of the previous estimate. Based on {nformation provided
by the Air Force, the number of jays found within 0.4 mile radius of LCs 40
and 41 may be from 60 %o 159, or about 7 to 22 percent of the total
population on the Afr Force Station. At complex 40, the estimated
population is 76 birds on 132 acres of scrub, and at 41, the figure {s 93
birds on 187 acres. These estimates are based on available suitable
.habitat with the 0.4 mile radius of each complex.

The 0.4 mile radfus around each cowpliex is that area the Afr Force believes
. may have tae highest daposition of chemicals from the toxic ctoud and the
greatest noise produced by the launch vehicle. The cloud produced by the
vehicle containg water vapor, hydrogen chloride, carbon monoxide, and
aluninum oxide. The concentration of material in the cloud is
significantly raduced further away from the pad. However, based on ¢loud
data from the space shuttle program, and known toxicities the Service
believes that {f jays or mice are found within 0.4 wile radfus of the pad,
mortality may result. Based on field inspactions, scrub jays and beach
mice are found within this potentfail °k111 zone“. The Afr Force

acknowledges that wildlife found within the secur{ty fence, which is about
600 feat Trom the pad, would be kiiied, but no {nformatfon exists as to the
{mpact on these species outside of this area. Within the security fence,
no habitat exists for either species, and the occurrence of scrub jays
inside the fence is transitory. ,
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As a result of a January 8, 1990, meeting with Air Force representatives, 2
monitoring plan will be establfshed to test the effects of the toxic cloud
and noise on surrogate species of a rodent and bird, using the Titan III
rocket. This rocket has one-third Tess.gower than the Titen 1V; however,
the Service believes the resylts from this test will be appifcable. The
proposal calls for setting up three tramsect lines extending outward from
Compjex 40 for a distance of 2,000 feet. Monitoring stations will be
established at 500-foot intervals beginning at the security fence. Three
cages will be placed at different heights withfn the vegetation, each cage
honin? one surrogats bird. To determine the effect on beach mice, a rice
rat will be placed fn a cage in an excavated burrow. In addition, at each
Tocation measuring devices will be used to record the nofse levels and '
concentrations of chemicais In the gas cloud. The Air Faorce will also -
videotape the launches of the two remaining Titan III's; recording the
dispersion of the cloud aver the test area. Results of tha two monitoriag
periods will provide the Service with more completa informatfon to set a
realistic figure for incidental take for scrub jays and beach mice, if .
needed, for the Titan IV program. The resuits of these tests. will sat the
protocol to conduct sim{lar monitoring of Titan 1V launches at-lC4l. The
Afr. Force will conduct joint field inspections of the habitat immediately
following launches. .

In addition to the monitoring, the Alr Force will leg-band and color mark
scrub jays at both pads for the purpose-of future monitoring during the
Titan IV launches. The results of the banding effort will provide
information on home range, density, mortality and emfgration/immigration
resulting from the launch activity. -

in & worse case scenario the Titan IV program, as planned, may reduce the
scrub jay population on the Alr Force station by 20 percent. A confounding
problem is that if scrub jays are killed as a result of the launches, birds
outside of this area will emigrate into the empty habitat of the °kil1 .
zone® to set up territories. These birds may then succumb to the effects
of a subsequent.launch. Both LCs will act as & "sink" for scrub jays, and
will continue to decimate the station population with each successive .
launch. It 1s concelvable that 1T & “sink™ situatfon occurs, it would be
prudent to develop 2 program to haze the birds from the area. IFf this is
not practical, the Afr Farce may have to eliminate the scrub habftat within
0.4 nile of each complex to discourage use by the birds, At the
conclusion of the Titan IV program, it is anticipated the scrub vegetation
will return, and the habitat will be reoccupied if left undisturbed.
Further research will be required to confirm this. :

The estimated population of beach mice within the disturbed coastal scrub,
which i{s primarily found within the 0.4 mile radfus, 1s 5,732. for LC4D
and 6,177 for LC 41, During daylight hours, mice are found {n burrows
which may provide them with some protection from the effects of a launch.
Actual fmpact of @ Yaunch will net be answared until the monitoring is
completed on the Titan IIl and possibly first Titan IV launches.
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The Air Force and the-Service are currently unable to provide an accurate
level of "incidentdl take of efther species, as required in a Eiological
Opinfon. Unti1 monitoring is completed, information as to the impact of
the Taunches 1s speculativae. The Service, therefore, must assume for the
purpose of this opinfon that a1l beach mice and scrub Jays found within the
0.4 mile radfus of -the Taunch pad may be killed directly or die as a result
of secondary effects. Preliminary review of the data indicata mortality
may not be as savere as -predicted, Therefore, it is the Service's
Biological Opinion that the operatfonal phase of-the Titan IV program is
not 1fkely to Jeopardire the continued ‘existence of the scrub jay or the
southeastern beach Egyge.f-"’

The Service -bases this decision on several reasons. With reference to the
s¢rub jay, a maxfmum loss for a single Taunch on the Afr Force Station
represents between 0.54 to 2.0 percent of the revised statewide estimate.
While the potential Toss on the Station 1s signiffcant for this immediate
pogulatfou. the loss statewi{de is not. The scrub jay 1s able . to recccupy
habitat quickly when it {s restored 1f a donor population is located within
emigration distance. At the conclusion of the Titan IV program, the scrub
habitat will grow back and scrub Jays will occupy 1t. With the acquisition
of private lands and the cooperation of private Tand owners %0 preserve and
enhance scrub habitat, the recovery of this speclies is possible.

Based on the trapping work conducted for this project for the combined

LCs, the estimated population of the southeastern beach mice outside of the
0.4 mile area but within a 0.7 mile of both Lis 1s 12,500 to 22,200
animaie. This number indicates a8 healthy population of beach mice within
the fmmediate vicinity of the pads, and baseu on the leck of dovelopment nn -
the coastal strand of the Air Force Station, we belfeve the fnstallation
population {s large and healthy. The potential loss of beach wice within
the 0.4 mile zone will not reduce the ability of this species to recover.
The primary threat to this species rangewide 1s the destruction of coastal
habitat. The habitat within the affected area will not be destroyed, and
at the conclusion of the Titan IV program, beach mice will reoccupy the
area.

The Service acknowledges that, d:gending on the results of the monitoring
effort, the projected impact of the operational phase of the Titan IV
program may be downgraded. If so, the Tevel of Incidental take and the
conditions 1{sted below in the reasonazble and prudent measures will be
adjusted, The conditions currently outlined below have been coordinated
and accepted by the Air Force, including the dates of execution in the
terms and conditiohs section., If the level of take s changed, the
conditfons will mave to be renegotfated with the Alr Force.

INCIOENTAL TAKE

Sectfon 9 of the Endangered Species Act rohibits the taking of listed
species without a specfal exemption. Taking {s defined to mear herass,
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harm, pursue, hunt, shoot, wound, k111, trap, capture, or collect, or
attempt to engage in any such conduct. Teking can only be authorized
through special provisions. Under the terms of Sections 7(b}(4) and
7(0)(2), taking that 1s incidental to and not intended as part of the
agency action gs not considered taking within the incidental take
statement.

The Service has reviewed the biological information and other available
information relevant to this actien, and based on our review at our current
level. of knowledge relative to the jmpact of the operational phase of this
program, and the monitoring program {nvolved with the Titan III launches,
we anticipate that no more than 200 scrub Jays and 12,000 b2ach mice will
be killed as a result of the Taunches. The Alr Force is, therefore,
author{zed to take up to a maximum of 200 Florida scrub jays and 12,000
southeastern beach mice on Cape Canaveral Alr Force Station edjacent to LCs
40 and 41. We believe the actual number will be less.

When providing an incidental take statement, the Service 1s required to
give reasonable and prudent measures it considers necessary or appropriate
to minimize the take, along with terms and conditions that must be compiled
with, to implement the reasonable and prudent tieasures. Furthermore, the
Service must al1so specify procedures to be used to handle-or dispose of any
individual specimens taken. The Service believes the following reascnable
and prudent measures are necessary and appropriate to reduce the {mpact of
take on the statewide population of Florfda scrub jays.

REASONABLE AND PRUDENT MEASURES

Although Cape Canaveral Air Force Station has the potential to lose about
-20 percent of their extant population of scrub jays, we bellave the
following measures will offset this loss, and will not hinder the
statewtde recovery of this species. Cape Canaveral Air Forca Station has.
been fdentified as one of the three population centers for scrub jays in
the state; therefore, this installation is essential for the recovery of
this. spectes.. Based upon this statement, the Service has {dentified two
options from which the Alr Force may select. Due to the potential for
taking .of endangered species, the Afr Force has agreed that mitigation
will be conducted in an amount approprfate with the documented take.
Because the amount of take is not known at this time, we are unmable to give
specific fMgures except in a worse case scenario.

The Afr Force has-worked with us to develop the following two measures and
has agreed to {mplement one of the following, or a combination of the
following, 1o amounts consistent with the documentad take:

1. There currently exist abandoned buildings, parking Tots. and launch
pads buiit in scrub jay habitat. These structures could be razed, and
scrub vegetation planted., The Service believes that appropriate
acreage (3:1 ratio) of reclaimed scrub habitat 1s required %o
compensate for the loss of occupied scrub jay hab{tat.

o0
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Donate sufficient funds to a Natiomal Conservation organization
estabiished to purchase and manage lands, Lands purchased must be at a
2:1 ratio (purchased to destroyed) and be ogccupied by ssrub jays.

Exact dollar figures to purchase appropriate acreage, and the agency to
do this will be determined at a later date in consultaticn with the
Fish and Wildlife Service.

In order %o be exempt frem the pronibitions of Section O of the Act, the
following terms and conditions, which implement each reasonable and-
prudent measures described above respectively, must be met,

L,

If the Air Force selects the option of reclaiming habitat, a map of the

- Afr Force Station ocutlining the area ts be reclajmed and a draft

schedule for reclamation and management must be sent to the FWS by
October 1, 1990, AlT1 reclamation efforts must be completed by
September 30, 1996, The Air Force must guarantee a survival rate of 80
percent of planted scrub vegetation after three ygars and control
exotic vegetation. Tha Air Force will submit a yearly report for ten
years to the Service indicatfng the status of the project, including
recolonfzation by scrub Jays.

The amount of funds and a schedule for transfer to a third party must
be completed within two years of the date of this opinfon. The Service
must be involved with the selection of the organization charged with
the purchase.of the property. :

If in the course of the operational phase of the project a dead scrub
Jay or southeastern beach mouse is found, the carcass should be frozen
{mediately, and the Jacksonville Field Office notified within 24 hours .
for disposition (504/791-2580). - :

This compietes Section 7 consultation., If modifigcations are made in the
project or if additional Information becomes available, reinitiation of
consultation may be necessary. :

Sincerely yours, .
Dovstd T Todimec.

Donald 7. Palmer
Acting Field Supervisor
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DEPARTMENT OF THE AIR FORCE

HEADGQUARTERS SPACE DIVIBION (AF3C)
LOS ANGELES AIR FORGE BASE. PO SOX 32080
LOS ANGELES, CA 90009-2080

June 9, 1989

Mr. Ray Bransfield

U.S. Fish and Wildlife Service
Endangered Species Office
24000 Avila Road :
Laguna Niguel, California 92677

Dear Mr. Bransfield:

The U.S. Air Force (USAF), Space Division proposes to expand its existing
Titan IV program at Vandenberg Air Force Base (VAFB), California to provide
increased launch vehicle processing capabilities to support launch of the
Titan 1V/Solid Rocket Motor Upgrade. The proposed changes for the Titan IV
program at VAFB include modifications at Space Launch Complex 4 East
(SLC-4E) to accommodate the Solid Rocket Motor Upgrade (SRMU), modifications
to the Solid Rocket Sub-assembly Facility (SRSF, Building 398) at SLC-6,
launch of up to four Titan IV/SRMU vehicles per year, and disposal of the
washdown wastewater from Titan IV launches in evaporation ponds at SLC-6.

The facilities at YAFB that would be affected by the proposed action are

located in the southern portion of the base as shown in the enclosed figure. .

Modifications at SLC-4E would occur in previously disturbed areas associated
with the launch structure, and modifications to the SRSF, Building 398 would
be internal. Launch of the Titan IV/SRMU requires 15% more solid rocket
propellant than the current Titan IV and is expected to require disposal of
about 50,000 gal of washdown.water per launch. The Air Force is developing
plans for disposal of washdown water; this issue will be addressed along
with any other items in the Environmental Assessment for this program.

To comply with the requirements of Section 7 of the Endangered Species Act
of 1978, as amended, the Air Force is requesting your input regarding the
proposed action. We are including a 1ist of federally listed endangered and
threatened species residing or seasonally occurring in the project vicinity;
please review and update it as necessary. We would appreciate your opinion
regarding (1) any possible effects of the proposed project on such species,
and (2) suggested measures to avoid or minimize any adverse impacts on these
species.
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Mr. Dan Pilson can provide you with further details on this project if
needed. His phone number is (213) 643-1409. As this.project is on a tight
schedule, we would appreciate hearing from your office as soon as possible.

Sincerely,

Mo & e
ROBERT C. MASON, AICP

Chief, Environmental Planning Division
Directorate of Acquisition Civil Engineering

Attachments
1. Endangered Species list
2. Map of VAFB project area
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Threatsned and Endangered Species Associated with VAFB

Peregrine faicon

Bald eagle

California least tern
California brown pelican
Least Bell's vireo

Gray whale

Guadalupe fur seal
Southern sea otter
Unarmored threespine stickleback
Salt marsh bird's beak
California sea lion
Harbor seal

Stellar sea lion

Northern fur seal _
Northern elephant seal

Candidat ,

Spotted bat .

Towsend's western big-eared bat
Greater mastiff bat .
Califomia black rail
Waestern snowy plover
Long-billed curlew
White-faced ibis
Ferruginous hawk
Tricolored blackbird
Western pond turtle
California red-legged frog
Arroyo toad

Tidewater goby

Salt marsh skipper butterfly
Swamp sand wort
Hoover's baccharia
Morning glory

Soft-leaved Indian paintbrugh

Lilac

La Graciosa thistle

Surf thistle

Beach spectacie-pod

Lompoc yerba santa

Roderick's fritillary

Crisp monardslia

San Luis Obispo curly-leavec monardella
Hoffman sanicls

Black-flowered figwert
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

LAGUNA NIGUEL FIELD OFFICE
24000 Avila Road
Laguna Niguel, California 92656

In Reply Refer To:
FWS/INFO (1-6-88=S5P=9132)

July 12, 1989

Robert C. Mason, AICP

Chief, Environmental Planning Division
Directorate of Acguisition Civil Engineering
Department of the Air Force

Headquarters Space Division (AFSC)

Los Angeles Air Force Base

P.0O. Box 92960

Los Angeles, California 90009-2960

Dear Mr. Mason:

This is in response to your letter, dated Juno.s 1989, and
received by us on June 13, 1989 requesting inrotnatian or-listed
and proposed endangered and threatened species which may be
present within the influence of the proposed expansion of the
Titan IV program at Vandenberg Air Force Base, Santa Barbara _
County, California. With the addition of the elegant tarn’

elegans) a category 2 candidate, we concur with your
suggested list of species (see enclosure). Further refinement of
your proposed project deatails should result in a much shortened
list. Please note that the National Marine Fisheries Servicse has
authority over the endangered California gray whale and
threatened Guadalupe fur seal and should be contacted for
consultation on these species. The California sea lion, harbor
seal, Steller sea lion, northern fur seal, and northern elephant
seal are not federally listed species however, they are afforded
protection by the Marine Protection Act.

Your agency has the respcnsibility to prepare a Biological
Assessment if your project is a construction project which may
require an Environmental Impact Statement. If a Biological
Assessment is not required, your agency still has the
responsibility to review its proposed activities and determine
whether the listed species will be affected.
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Mr. Robert C. Mason 2

During the assessment or review process, your agency may engage
in planning efforts, but may not make an irreversible commitment
of resources. Such a commitment could constitute a vioclation of
Section 7(a) of the Endangered Species Act (Act). If a listed
species may be affected, your agency should request, in writing
through cur office, formal consultation pursuant to Section 7 of
the Act. Informal consultation may be used to exchange
information and resolve conflicts with respect to listed species
prior to a written request for formal consultation. Our
suggested list also includes a list of candidate species
presently under review by this Service for consideration as
endangered or threatened. It shoculd be noted that candidate
species have no protection under the Act. Theraefore, you are not
required to perform a Biological Assessment for candidate species
nor to consult with the Fish and Wildlife Service should you
determine your project may affect candidate species. They are
included for the sole purpose of notifying Federal agencies in
advance of possible proposals and listings which at some time in
the future may have to be considered in planning Federal
activities. 1If early evaluation of your projects indicates that
it is likely to adversely impact a candidate species, you may
wish . to request technical assistance from this office.

Your letter also included a request for our input in suggesting
measures that may avoid or minimize any adverse impacts on these
species. To these ends, the Service suggests that your office
prepare a detailed monitoring plan toc determine the cumulative
impact of all proposed launches from Vandenberg Air. Force Base.
This analysis should focus on the projected levels and
frequencies of noise and disturbance associated with both the
proposed Titan IV launches, and other smaller missiles from the
Base. Please refer to our Biological Opinion 1-6-88-F-53 dated
October 6, 1988 for suggestions for monitoring potential impacts
from Titan II and IV launches. We would be happy to work with
your staff in developing such a plan. It is the Service's desire
that implementation of a comprehensive monitoring plan may remove
or substantially reduce the need for additional formal
consultation on proposed launch programs.

Should you have any questions regarding the species on the
enclosed list or your responsibilities under the Act, please
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Mr. Robert C. Mason : 3

contact Donna Brewer of my staff at (714) 643-4270 if any
questions. -

Sincerely,

Bk Hony

Brocks Harper
Acting Field Supervisor

Enclosure

! nConstruction Project®” means any major Federal action which
significantly affects the quality of the human environment
designed primarily to result in the building or erection of man-
made structures such as dams, buildings, road, pipelines,
channels and the like. This includes Federal actions such as
permits, grants, licenses or other forms of Federal
authorizations or approvals which may result in construction.
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Threataned and Endangered Species Associated with VAFB

Peregrine falcon

Bald eagle

California least tem
California brown pelican
Least Bell's vireo

Gray whale

Guadalupe fur seal
Southamn sea otter
Unarmored threespine stickleback
Sait marsh bird's beak
California ssa lion
Harbor seal

Stellar sea flon
Northem fur seal _
Northemn elephant seal

Candidate species

Spotted bat
Towsend's western big-eared bat
Greater mastiif bat .
California black rail
Waestarn snowy plover
Long-billed curiew
White-faced ibis
Ferruginous hawk =
Tricolorsd blackbird
\c!:vaeusft:m por:g turtle

mia red-legged frog
Arroyo toad
Tidewater goby
Salt marsh skipper butterfly
Swamp sand wort
Hoover's baccharia
Moming glory
Soft-leaved Indian paintbruch
Lilac
La Graciosa thistle
Surf thistle
Beach spectacie-pod
Lompoc yerba santa
Roderick’s fritillary
Crisp monardsila
San Luis Obispo curly-leaved manardelia
Hoffman sanicle
Black-flowered figwort



BIOLOGICAL ASSESSMENT OF POTENTIAL IMPACTS TO
FEDERAILY LISTED THREATENED SPECIES: FLORIDA SCRUB
JAY AND SOUTHEASTERN BEACH MOUSE
(Aphelocoma coerulescens coerulescens and Peromyscus polionotus niveiventris)

US. AIR FORCE
TITAN IV LAUNCH PROGRAM
LAUNCH COMPLEXES 40 AND 41
CAPE CANAVERAL AIR FORCE STATION
BREVARD COUNTY, FLORIDA

DECEMBER 1989



1. INTRODUCTION

The Florida scrub jay (4phelocoma coerulescens coerulescens) and the southeastern beach
mouse (Peromyscus polionotus niveiventris) are both listed by the U.S. Department of Interior,
Fish and Wildlife Service (FWS), as threatened species, pursuant to the Endangered Species
Act of 1973, as amended (50 CFR Part 17). This Biological Assessment has been prepared by
the USAF as the initial step of formal consuitation between the USAF and FWS regarding the
potential for adverse impacts to these species because of future Titan IV program launches at
launch complexes (LCs) 40 and 41 at Cape Canaveral Air Force Station (CCAFS), Florida.

2. DESCRIPTION OF THE PROPOSED PROJECT
21 Project Location

CCAFS is located along the eastern coast of Florida near the city of Cocoa Beach in
Brevard County. The base is about 15 miles (mi) north of Patrick AFB and adjacent to the
National Aeronautics and Space Administration’s (NASA’s) Kennedy Space Center (KSC).
CCAFS occupies about 15,800 acres (25 mi®) of a barrier island that is bounded on the east by
the Atlantic Ocean and on the west by the Banana River.

The facilities at CCAFS that would be affected by the proposed project are located in
the northwest portion of the base, as indicated in Fig. 1. These include Launch Complexes
(LCs) 40 and 41 and the Titan Integrate-Transfer-Launch (ITL) Area immediately south of the
LCs. A new facility, the Solid Motor Assembly Building, is proposed to be constructed at a site
near the ITL area on narrow man-made causeway in the Banana River.

The LCs are located on previously disturbed land and are industrial in character. LCs 40
and 41 were constructed in 1963-64. LC-41 was used by the USAF from 1964 to 1977 for
Titan launches from 1964 to the present.
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22 Proiect Descripti

In support of the Department of Defense (DOD) space program, the USAF proposes to
expand its existing Titan IV launch program at CCAFS. The proposed action would be to
launch a maximum of 27 Titan IV vehicles from 1991 through 1995 and to increase payload
capacity for Shuttle-class payloads by using some launch vehicles equipped with a larger solid
rocket motor (SRM) known as the Solid Rocket Motor Upgrade (SRMU or Type 2 vehicle).
To support the expanded Titan IV launch program, the USAF would have to modify e:nstmg
launch complexes and support facilities at CCAFS.

The planned launch schedule for the Titan IV is given in Table 1. From 1991 to 1995,
there would be a transition to the use of Titan IV/SSRMU (Type 2) vehicles. The launch and
flight of a Titan IV begins with ignition of the SRMs, which burn for about 2 min (Stage 0). At
an altitude of about 31 miles (50 km), Stage 1 motors ignite, quickly followed by jettison of the
SRMs. The payload fairings are jettisoned after about 4 min of flight, and Stage 1
shutdown/Stage 2 ignition occurs after about 5 min. In less than 9 min from iiftoﬁ, Stage 2is
shut down and jettisoned and the payload is established in a low earth "parking” orbit.

Table 1. Planned launches of Titan IV vehicles from CCAFS

Launch site

Year LC40 ‘LC-41 Total
1991 0 3 32
1992 3 3 6°
1993 3 3 6°
1994 3 3 6°
1995 3 3 £
Total 12 15 27

2All Titan IV (no SRMU).
b50% Type 1, 50% Type 2 (SRMU).
°All Type 2 (SRMU).



3. ECOLOGY OF THE THREATENED SPECIES

3.1 FLORIDA SCRUB JAY

3.1.1 Species Description

The following species description of the Florida scrub jay is excerpted from the
Endangered Species Technical Bulletin (Vol. IX, No. 6, 1986). The Florida scrub jay is a
bluish-colored, crestless bird that reaches 12 inches (30 centimeters) in total length. A necklace
of blue feathers separates its white throat from gray underparts, and a white line over the bird’s
eye often blends into a whitish forehead. Florida scrub jays are long-lived (10 years or more),
sedentary, and permanently monogamous. They are 6mnivorous, eating almost anything they
can catch, but they ;:onéenu'ate on lizards and arthropods in spring and summer, and acorns in
fall and winter. . ' ' '

The species Aphelocama coerulescens is mdely distributed in the western United States,
but the Florida subspecies, 4. ¢. coerulescens, is restricted to scattered and often isolated patches
of oak scrub in peninsular Florida, which occurs on fine, white, ‘drained sand. These areas have
high real estate value in this rapidly growing state, and as a result, many of the coastal areas
inhabited by the Florida scrub jay have been cleared for construction of beachfront hotels,
houses, and condominiums.: Scrub habitats in the interior of the Florida peninsula are also
changing; they are subject to development fof citrus groves as well as for housing developments.
In many areas, scrub jays are barely hanging on, and they will probably disappear from these '
areas within a few years as land clearing continues.

In the past, scrub jays were reported to have occupied 40 Florida counties, but today
they have been completely eliminated from some areas (40% of their historical locations), and
their numbers have drastically declined in others. The Florida scrub jay’s total populatioﬁ has
dropped by about half in the past century, leaving between 15,000 and 22,000 known survivors
in 1986. Of the remaining jays, over 80% occur only in two general areas: Merritt Island/Cape
Canaveral (Brevard County) and Ocala National Forest (Lake, Marion, and Putnam Counties).
Elsewhere, only small populations are scattered throughout peninsular Florida. Breininger
(1989) reports a state-wide scrub jay population between roughly 7,000 to 11,000 birds.
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By far, habitat destruction has played the major role in the Florida scrub jay’s decline,
but there is evidence that, in St. Johns County at least, some scrub jays have been shot by
vandals. In addition, the tameness and beauty of this bird make it desirable as a pet, and
although illegal, it has been used for such a purpose in the past. Another threat to this
vulnerable bird’s existence is the suppression of fires to protect human interests. Historically,
natural-caused fires were major factors in maihtaining the sparse, low scrub vegetation preferred
by A. c. coerulescens.

Although the Florida scrub jay is protected by the Migratory Bird Treaty Act and
Florida state law, these laws do not protect the bird from habitat destruction. To protect and
manage the surviving populations, the Florida scrub jay was listed by the FWS as a threatened
species on June 3, 1987 (52 Federal Register 20715).

3.12 Distribution and Density of Scrub Jays near LCs 40 and 41

Florida scrub jays extensively use the scrub vegetation surrounding the. perimeter fences
at LCs 40 and 41 (Fig. 2), and nests have been observed within 660 ft (201 m) of LC41. The
population of scrub jays within a 0.7-mile (1.1-km) radius of the LC 40 and 41 launch pads was
estimated using scrub jay density and habitat data from studies at the adjacent Kennedy Space
Center. This distance was used because it includes the high-risk-for-injury/death zone that
extends about 600 ft (182 m) from the pad. The methods and information that served as the
basis of two estimates are as follows.

Estimate #1 was calculated by multiplying scrub jay density estimates for coastal strand,
coastal scrub, and disturbed coastal scrub habitats by the area [in hectares (ha)] of each of the
respective habitats at LCs 40 and 41. Scrub jay density estimates were derived from data
collected at five transects located in strand, scrub and disturbed scrub habitats in the vicinity of
LC 41. Mean scrub jay density estimates for coastal strand (Transect 25), oak scrub, (Transects
3 and 15), and disturbed oak scrub (Transects 6 and 7) were calculated as 0.2 jays/ha,

0.85 jays/ha and 3.2 jays/ha, respectively (Breininger 1981). Habitat evaluation was conducted by
interpretation of aerial infrared imagery of LCs 40 and 41, and ground truthing. Habitat areas

were computed using an Alvin Model P1-655 compensating planimeter.
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Results are presented in Table 2. An estimated 444 jays were predicted within a 0.7-mi
radius (1.1-km radius) of LCs 40 and 41. No confidence limits can be established for this
estimate, therefore, a comparison was made using a different method.

Estimate #2 was derived from data collected at KSC using color-banded birds from 20
territories in disturbed and undisturbed scrub. Mean territory size of scrub jays was 2.4 ha in
areas where mowed grass existed; unmowed territories averaged 6.9 ha. Mean group sizes were
3.7 and 3.2 birds for territories with, and without mowed grass, respectively (Breininger and
Smith 1989). Habitat analysis was conducted using aerial imagery as described for Estimate #1.
Minimum and maximum population estimates of 160 to 530 birds, respectively, were calculated
by dividing total available scrub jay habitat (344 ha) by mean territory size (2.4 ha and 6.9 ha)
then muitiplying by mean group size (3.2 and 3.7 jays/territory) (Table 3). Estimate #1, based
on habitat-specific densities, gave an estimated population of 444 jays, which falls within the
160-530 range.

Breininger (1989) estimated between 920 to 1,840 scrub jays at CCAFS (based on bird
densities per hectare and hectares of available habitat) which is about 10% of the state
population reported by Breininger (1989) based on Cox (1984, 1987). The estimated population
at LCs 40 and 41 ranges, therefore, between 9 to 58% of the CCAFS population, or 1 to 6%
of the state population.

32 SOUTHEASTERN BEACH MOUSE"
321 Species Description

The southeastern beach mouse was listed by the FWS as a threatened species on
May 12, 1989 (54 Federal Register 20598). The following species description is excerpted from
the FWS proposed listing of the species (53 Federal Register 25185, July S, 1988). The
southeastern beach mouse is the largest of the beach mice, averaging 139 mm in total length
and 52 mm in tail length. The mouse is restricted to sand dunes mainly vegetated by sea oats
(Uniola paniculata) and dune panic grass (Paspulum amarulum) and to the adjoining scrub,
characterized by oaks (Quercus sp.), sand pine (Pinus clausa), and palmetto (Serenoa repens).
Extine and Stout (1987) studied dispersion and movements of Peromyscus polionotus niveiventris

on Merritt Island. The habitat of these mice consisted of three contiguous zones of vegetation
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Table 2. Scrub jay population estimate within (.7 mile radius of

LCs 40 and 41 at CCAFS based on KSC scrub jay density and habitat

Approximate | |
Habitat type area (hectares) Jays/hectare* Estimated population
LC 40: .
Coastal strand 34 0.2 6.8
Oak scrub 97.4 0.85 828
Oak scrub (disturbed) T 413 32 1321
Total 172.7 221.7
LC 41: -
Coastal strand , 428 02 85
Oak scrub 83.7 0.85 71.1
Oak scrub (disturbed) 44.5 3.2 142.4
Total 171.0 2220

*Scrub jay population for LCs 40 and 41 combined is estimated to be 444 birds.

*From Breininger, D. R. 1981. "Habitat preferences of the Florida scrub j jay
coerulescens coerulescens) on Merritt Island National Wildlife Refuge”. Unpub.
Master’s thes:s, Florida Institute of Technology, Melbourne, Florida.

Table 3. Scrub jay population estimate within 0.7 mile radius of LCs 40 and 41
based on minimum and maximum territory size of scrub jays on

1. Total available habitat = 344 ha
2. Minimum territory size = 24 ha'
3. Maximum territory size = 6.9 ha'
4. Mean group size = 3.2 birds (mowed grass not present)

3.7 birds (mowed grass present)
344 x 3.2 = 159.5 birds

6.9
344 x 3.7 = 530 birds

24

5. Maximum population size

6. Maximum population size

*Scrub jay population for LCs 40 and 41 combined is estimated to be 160 to 530 birds.

*From Breininger, D. R. and R. B. Smith 1989. "Relationships between habitat
characteristics and territory size of the Florida scrub jay (Aphelocoma coerulescens '
coerulescens)”. Supplement to the Bulletin of the Ecological Society of America, Vol. 70,
No. 2. '
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running parallel with the beach and dune lines. Zone 1 was seaward and supported sea oats;
Zone 2 was characterized by clumps of palmetto and sea grape (Coccoloba uvifera), and
expanses of open sand; Zone 3 was interior and consisted of dense scrub dominated by
palmetto, sea grape, and wax myrtle (Myrica cerifera). Zones 2 and 3 were found to be the
preferred habitats of the beach mice, whereas Zone 1 was marginal.

Very little is known about the life history of any of the subspecies of beach mice.
The food plants most utilized by beach mice are various beach grasses and sea oats. Beach
mice also probably eat invertebrates from time to time, especially in late spring and early
summer when seeds are scarce.

Beach mice are burrow-inhabiting animals. Burrow entrances are usually placed on
the sloping side of a dune at the base of a shrub or clump of grass. Often old burrows of
ghost crabs are utilized, but more commonly the burrows are dug by the mice themselves. A
beach mouse’s home range may contain up to 20 burrows in different parts of the .range. The
burrows are used as safe refuges, nesting sites, and food storage areas.

Along the Gulf Coast, much breeding activity was evident in November, December,
and early January, and large numbers of immature animals were in the popula'tion at that time.
Litter sizes range from two to seven, with an average of about four; young mice reach
reproductive maturity as early as six weeks of age. In the laboratory, a female beach mouse is
capable of producing 80 or more young during her lifetime, and litters are produced regularly at
26-day intervals. Mortality is very high, however. Only 19.5% of the beach mice on the Gulf
Coast survived more than the four months from January to early May.

Beach mouse predators on the Gulf Coast dunes include raccoons, skunks, snakes,
great blue herons, domestic dogs, and domestic cats. All of these predators occur on the
Atlantic Coast and could prey on beach mice there as well

The original distribution of the southeastern beach mouse (P. p. niveiventris) was
along the beach dune from Ponce (Mosquito) Inlet, Volusia County, south along the coast to
Hollywood Beach, Broward County. Recent studies have disclosed that this mouse still occurs
in good numbers at Cape Canaveral and smaller numbers to the north in Cape Canaveral
National Seashore. To the south, from Sebastian Inlet to Hutchinson Island, only a few small,
scattered remnant populations survive. South of Hutchinson Island, nearly all the beach dune
habitat has been totally destroyed by housing and condominium developments.

The dune grassland at Cape Canaveral is excellent, extensive habitat for beach mice
(see Fig. 2), and the population density there is apparentl); high (see Sect. 3.2.2). Northward,
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the habitat narrows to a single dune in Canaveral National Seashore, where population density
appears to be lower. To the soﬁth, beach mice no longer occur on East Peninsula, where the
habitat has been severely disrupted by development. Sampling from Sebastian Inlet to
Hutchinson Island shows that only a few, small, fragmented populations of beach mice remain.
The subspecies apparently no longer occurs in the southern part of its range where beach
development has destroyed its habitat at Jupiter Island, Palm Beach, Lake Worth, Hillsboro
Inlet, and Hollywood Beach.

322 Distribution and Density of Beach Mice near LCs 40 and 41
3221 Survey method

Four study sites were selected within distinct habitats in the vicinity of LC 40 on
CCAFS (F"ig. 3). Grid selection was based on the amount of homogenous habitat available,
location in relation to potential impacts from launch vehicle emissions, and logistical constraints.
Table 4 summarizes grid location, study design and trapping effort.

Table 4. Study sites, sampling design, and trapping effort
used to estimate densities of southeastern beach mice at
LC 40, Cape Canaveral Air Force Station, Florida

Trapping Rows
dates and Grid area
Grid Location (November 1989) columns (ha) Trap-nights
1 Dune 19-23 5%20 0.76 400
2 Strand 21-25 11x14 13 516
3 Burned scrub 19-23 3x10 0.18 120
4 Xeric hammock 19-24 3x%6 0.1 90

Grids were designed to accumulate capture-recapture data from a nested grid array of
Sherman live traps set at 30 ft (10 m) intervals. Traps were baited with rolled oats each
afternoon and checked the ncxt morning. Each animal captured was fitted with a Salt Lake
Stamp Co. Model FF ear tag and released at the point of capture.
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Data analysis on capture-recapture data was completed with the microcomputer version
of the program CAPTURE, developed by the Utah Cooperative Wildlife Research Unit (1984).
The program conducts seven chi-square goodness-of-fit and between-model tests for eight
statistical population estimation models. These tests assess the fit of the data to each model
and selects the simplest model that provides the best fit to the data (Humphrey 1988).

3222 Analysis of data

CAPTURE provided population estimates for three of the four grids and density
estimates for Grids 1 and 2 (Table 5).

Table 5. Probability models used to estimate population
size and density of southeastern beach mice on

Grid Model Population 95% confidence Naive . Adjusted
selected estimate interval density density
' (z SE)* estimate " estimate
(n/ha)? (n/ha + SE)?
1 Mh 90 + 9.05 71-108 1178 6436 + 193
2 Mh 282 £ 193 243-320 216.6 195.7 + 244
3 Mo . 25+3.22 18-32 1388 none
4 none 3? none 30° none

3SE = standard error, n = population, and ha = hectares. -
®Based on minimum number of animals known alive on the grid.

Density estimates could not be produced for Grids 2 and 3 because they were too small
for analysis. Sample size of captures at Grid 4 was too small for either density or population
estimates from the program. The population estimate of 3 animals for the grid and a naive
density of 30 animals per hectare was based on the minimum number of animals known to be
alive on the grid.

A model which assumes heterogeneity of capture probabilities in the population (Mh)
was chosen for Grids 1 and 2. Model Mo, which assumes equal capture probabilities within the
population, was utilized to calculate the population in Grid 3.
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The population at Grid 1 was estimated to be 71-108 animals with a 95% confidence
interval. A naive density, which is the population estimate of the grid divided by the grid area,
was calculated at 117.8. The adjusted density estimate, which considers that animals captured
on grid edges have home ranges extending outside the grid boundaries, was 64.36 + 193
[standard error (SE)]. Grid 2 had an estimated population of 243-320 animals, a naive density
of 216.6 mice/ha and an adjusted density of 195.7 + 24.4 mice/ha. Beach mice density for Grid
3 could not be estimated by CAPTURE; however, a population estimate of 25 + 3.22 (18-32
with 95% confidence) was calculated. '

3223 Summary of results

Population Estimate for LC 40. Extrapolating the naive and adjusted beach mice
densities from Grids 1-3 to all available habitats at LC 40 yielded a population estimate of
11.024-15,199 (Table 6).

Table 6. Beach mouse population estimate within 0.7 mile-
radius of the launch pad based on study grids at LC 40,
Cape Canaveral Air Force Station, Florida

Habitat Area Naive Adjusted Population
type (ha) density density estimates
(n/ha)® (n/ha £ SE)? (individuals)
Coastal dune 11.2 - 6436 + 193 298-1,153
Coastal strand 34 — 195.7 + 244 4,994-8314
Disturbed scrub 413 138.8 — 5,732
Total suitable
habitat 86.5 11,024-15,199

®n = population, ha = hectares, and SE = standard error.

Although 3 beach mice were captured in xeric oak scrub hammock, these individuals
were believed to have been transients from a nearby section of scrub that had burned 6 months
prior. Therefore, no population estimate was calculated for dense, oak scrub habitat, which
comprises about 97 ha of the potentially impacted area.
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Population Estimate for LC 41. Assummgsxmnlarbeach mice densities exist at LC 41 as
calculated for LC 40 and extrapolating those densities to all suitable habitat, a population
estimate of 13,042-18,940 is suggested (Table 7).

Data obtamed from trappmg in selected habitats at LC 40 suggest that southeastern
beach mice exist at moderate to very high densities in at least three distinct habitats: dune
grassland, coastal strand and disturbed (burned) coastal scrub. To estimate populations, it was
assumed that mice density in mechanically disturbed scrub would be similar to that in burned
scrub, because the lnmtmg factor of inhabitation is related to scrub density and canopy closure.

Although no trapping has been conducted at LC 41 to determine mice densities there, it
can reasonably be assumed that because the habitats are similar at both complexes, beach mice
densities are similar. | |

Table 7. Beach mouse population estimate within (.7-mile radius of
the launch pad at LC 41 based on beach mice densities obtained

._ Naive Adjusted - Population

Habitat Area density density estimates
type (ha) (n/ha)® (n/ha t SE)* (individuals)
Coastal dune 24 , - 6436 £ 193 577-2,305
Coastal strand 8.7 - 195.7 + 244 6,288-10,464
Disturbed scrub 45 1388 - 6,177

Total suitable . -
habitat 1506 13,042-18,946

23 = population, ha = hectares, and SE = standard error.



4. IMPACTS TO THREATENED SPECIES
4.1 HABITAT DESTRUCTION OR DISTURBANCE

The FWS has designated no critical habitat for the Florida scrub jay or the southeastern
beach mouse at CCAFS, although the predominant on-site coastal scrub, strand, and dune
vegetation are excellent habitat for both species (Fig. 4). Construction activities associated with
renovations of LCs 40 and 41 to support the Titan IV program will not destroy or significantly
disturb scrub jay or beach mouse habitat. Most construction will occur on previously disturbed
land; therefore, impacts to habitat will be minimal, and populations of threatened species will
not be adversely affected.

Acidic deposition from hydrogen chloride (HCI) in the ground cloud that forms following

- ignition and combustion of the Titan IV SRMs may injure or destroy vegetation very near the
launch pads and along the path of the ground cloud; however, habitat or forage will not be
altered to the extent that populations of threatened species will be adversely affected.

A high-risk zone exists within the perimeter fence of LCs 40 and 41 (Figs. 5 and 6),
extending about 600 ft (182 m) out from the launch pad. During launch, this area will
experience intense heat and pressure (noise, vibrations), and concentrations of SRM exhaust
will be extremely toxic. The zone is industrial in nature, and areas where structures or
pavement are not present are covered with only grass. There is little if any suitable habitat for

either the scrub jay or the beach mouse within the high-risk zone.

42 EFFECTS OF LAUNCH VEHICLE EXHAUST AND GROUND CLOUD

Launch of Titan IV vehicles will produce atmospheric emissions from the combustion of
the SRMs (Type 1 or 2 vehicles). The combustion products listed in Table 8 would be
distributed along the vehicle trajectory to an altitude of roughly 31 mi (50 km). However,
because of the graduai acceleration of the vehicle off the launch pad, the emissions per unit
length would be much greater near the ground, and would form a ground cloud. During the
early stages of formation and transport, the ground cloud would contain large amounts of SRM
chemical constituents [hydrogen chloride (HCI), carbon monoxide (CO), and aluminum oxide
(ALO,)] in both gaseous and acrosol form.

15
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LAGOON NOT USED
BY MANATEES

Fig. 4. Habitats of thréatened and endangered species at Cape Canaveral Air Force
Station, Florida.



Fig. 5. High-isk zone for biola at Launch Complex 4C at Cape Canaveral Air Force Station, Florida.
During Titan IV launch, this area will experience intense heat and pressure, and the concentration of hydrogen
chloride in the solid rocket motor exhaust will be highly itoxic.

Ll



WETLANDS
(IMPOUNDE D)

Fig. 6. High-isk zone for biota at Launch Complex 41 at canaveral Alr Force Station, Florida. During
Titan IV launch, this area will experience intense heat and pressure, and the concentration of hydrogen
chloride in the solid rocket motor exhaust will be high’ xic.

8t
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Table 8 Combustion products at the nozzle exit plane for
Titan IV-Type 1 and Titan IV-Type 2 (SRMU)

stage zero boosters®
Titan IV-Type 1 Titan IV-Type 2
(SRMU)
Combustion
Product Wt % Wt (tons) Wt % Wt (tons)

ALO, 30.45 180.2 35.88 2442
CO 27.50 162.7 21.93 1493
Co, 297 17.6 249 17.0
cr 0.05 03 025 1.7
FeCl, 039 23 0.00 0.0
HCl 20.67 1223 21.14 143.9
H, 248 14.7 221 15.1
H,0 6.97 412 7.69 523
N, 8.50 503 834 56.8

*Total emissions from two solid rocket motors; emissions would be distributed along a
trajectory from ground level to an aititude of 31 miles (50 km).

421 Maximum Potential Gaseous HCl Concentrations

The Titan IV/SRMU EA (USAF 1989) describes far-field [greater than 3 miles
(5 km) from the launch pad] ground-level HCI concentrations predicted by the Rocket Exhaust
Effluent Dispersion Model (REEDM) for a 1-hr averaging period. The highest predicted 1-hr
concentration was 0.22 parts per million (ppm). REEDM estimates for a 1-hr period were used
as a basis for comparison with the maximum 1-hr public exposure level (1 ppm) recommended
by the National Research Council. The peak ground-level HCl concentration predicted by
REEDM beyond 3 miles (5 km) was 12.3 ppm.

For a near-field [within 3 miles (5 km) of the launch pad] impact assessment, short-term
maximum ground-level HCl concentration predictions are needed. Because the REEDM model
is not an appropriate tool for predicting concentrations in the near field, other sources of near-
field model predictions were explored, and measured HCl concentration data were obtained for
previous Titan IIT launches. Table 9 summarizes gaseous HCl modeling results ("box model"
and REEDM) for the Titan IV-Type 2 (SRMU), which has 15% more propellant than the
Titan IV-Type 1, and HCl measurements aloft for two Titan III launches. The Titan II SRMs
contain about 2/3 of the propellant mass of the Titan IV SRMUs. The concentrations in the




Table 9. Modclled and mcasured gascous HCl concentrations in Titan launch vehicle ground clouds

Launch Distance Height HCI concentration
vehicle (km) (km) (ppm) Source
Titan IV/SRMU <0.6 ground 150 Box model
: level
Titan III* 0.5 0.5 28 (peak) Measured aloft for 9/5/77
launch at L + 2.5 minutes
Titan 11I* 24 1.1 30 (peak) Measured aloft for 8/20/77
launch at L + 4 minutes
Titan IV/SRMU >50 ground 12.3 (peak) Peak ground-level REEDM,
level ‘worst-case meteorology

®Sources: Pellett et al. 1983. HCI in Rocket Exhaust Clouds: Atmospheric Dispersion, Acid Aerasol Characteristics, and
Acid Rain Deposition. J. of the Air Poll. Control Assoc., 33:304-311, and personal communication between E. J. Liebsch,
Oak Ridge National Laboratory, Oak Rldge, TN, and G. L. Pellett, NASA Langley Research Center, Hampton, VA,
November 7, .1989.

174
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table are reported for gaseous HCl (the measured values were converted from gaseous plus
aerosol HCl to gaseous HCI only) although some of the HCl in the SRM exhaust cloud exists
as an aerosol.

The assumptions used for the ground cloud box model calculation were:

1) 5% of the SRM exhaust is contained in the ground cloud. This is roughly the
fraction that would be produced in 6-7 seconds of SRM firing. After this time,
the exhaust is assumed to be emitted well above ground level.

2) The volume of the box is described by a pancake-shape with a diameter of
1800 ft (600 m) and vertical depth of 300 ft (100 m).

3) The HCl is uniformly mixed in the box volume.

The dynamics of ground-cloud development are much more compiex than those
represented in a simple box model characterization. Near the launch pad and flame trench,
(see Figs. 5 and 6) the HCI concentrations would be-much higher (thousands of ppm) than
those calculated for the uniformly mixed box (150 ppm). However, because of the extreme
mechanically and thermally induced turbulence generated by the exhaust the ground cloud
dilutes very rapidly. Supporting evidence has been offered by observations of two Titan III
launches (Tabile 9), which indicated that the ground cloud volume was about 1-2 km’ at
4 minutes after launch (personal communication, E. J. Liebsch, Oak Ridge National Laboratory,
Oak Ridge, TN, with G. L. Pellett, NASA Langley Research Center, Hampton, VA, Nov. 7,
1989). This is 35-70 times greater than the volume assumed for the box model calculation.
Therefore, the actual ground cloud volume for a Titan IV launch probably exceeds that
assumed for the box model calculation within a few seconds after launch.

Another important factor is that the ground cloud typically ascends within one minute
after launch, or within 0.3 miles (0.5 km) of the pad under most wind conditions. This does
not mean that no exhaust constituents would remain at ground level. However, ground level
HCI concentrations would be much less than those measured aloft, because most of the HCl
will rise with the buoyant ground cloud. In fact, the peak Titan II ground cloud HCl
concentrations measured aloft (Table 9) are probably much greater than the peak ground level
concentrations at the same downwind distances.

Based on the data and estimates in Table 9, Figure 7 presents a graphic representation
of the estimated maximum potential ground-level HCl concentrations for the CCAFS vicinity
following a Titan IV launch. The concentrations are conservative peak values. The exposure
areas are shown as circles to indicate that the ground cloud could move in any direction for a
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given launch, depending on the wind direction. Obviously, only a narrow corridor downwind of
the launch pad would receive gaseous HCl exposure after each launch. Also, the centers of the
exposure radii are shown as being at the launch pad. In reality, the initial ground cloud
position is probably skewed slightly toward the ocean, because the flame trenches at both
LC 40 and LC 41 direct the initial SRM exhaust toward the east (see Figs. S and 6).

Estimated peak ground-level concentrations of hydrogen chloride between 0.4 to
3 miles (0.6 to 4.8 km) beyond the launch pad are less than 5% of the lowest lethal
concentration value (3,200 parts per million) reported for laboratory rats and mice exposed to
either hydrogen chloride gas or aerosol for 5 minutes (Darmer et al. 1974). Therefore, beach
mouse fatalities would not be expected at these distances. Within 0.4 miles (0.6 km) of the
pad, hydrogen chloride concentrations would exceed 150 ppm, and near the flame trench, could
be as high or higher than the lowest lethal concentration. However, intense sound pressures
and heat would also be present during the 2-3 seconds of combustion on the pad, therefore,
fatalities and/or injuries to transient birds or mice near the pad could be expected from any of
these factors. Because no data are available for the lethal concentrations of HCl affecting
birds, a similar conclusion regarding the effects of the gas cloud on scrub jays beyond 0.4 miles
(0.6 km) from the pad can only be extrapolated from experimental studies with mice.

43 EFFECTS OF NOISE FROM LAUNCH

The launch of a Titan IV vehicle produces short-term, intense, low frequency noise as a
result of the combustion of the SRM and the interaction of the exhaust jet with the
atmosphere. Both Type 1 and Type 2 Titan IV vehicles will produce a maximum sound
pressure of about 170 decibels (dB) in the immediate vicinity of the launch pad. Noise levels
would attenuate with distance, and levels of about 125 dB would be expected at a distance of
2 mi (3.2 km) for about 30 seconds following launch. This level is roughly equivalent to that of
a jet taking off from a distance of 200 ft (66 m). Continuous or rei)eated exposure to these
levels can cause hearing damage in humans.

Information on the nature and effects of short-term exposure of wildlife to intense noise
levels is sparse. Brattstrom and Bondello (1983) found that the fringe-toed lizard, desert
kangaroo rat, and Couch’s spadefoot toad all suffered hearing loss when exposed to off-road
vehicle sounds of 95 dB (A-weighted) for less than 9 minutes. No other literature is known to
document the effects of short-term exposure to noise within the 95-125 dBA range. Field
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surveys have been conducted following Space Shuttle launches from KSC and a June 1989
launch of a Titan IV vehicle from LC 41. Two scrub jays in the near-field area east of LC 41
did not respond to warning calls shortly after launch. In contrast, following the launch of
Shuttle mission 34, scrub jays west of the pad displayed normal behavior and responded to calls.
As part of the Titan IV monitoring program, field studies will be conducted immediately prior
to and following each Titan IV launch to document the response of the scrub jay to calls. In
addition, the USAF will work closely with the FWS to develop a methodology for investigating
the long-term effects of intense noise levels on surrogate species for the scrub jay and the
beach mouse. '

44 SECONDARY IMPACTS

Secondary or indirect impacts to threatened species can result from habitat destruction
associated with community growth and development induced by new economic activities, such as
the Titan IV prdgram. In-migration of workers and their families for construction and
operation of the program has been estimated at 810, a population increase of less than 1% of
the projected 1990 populaﬁon for the region. Because this increase is negligible, it is highly
unlikely that the Titan IV program will induce an increased demand for community services or
that the regional economy will be stimulated. Thus, it can be concluded that neither the
habitat or the population of scrub jays and beach mice will be indirectly and adversely affected
by the effects of the Titan IV program on residential and industrial growth in the region.

45 CUMULATIVE IMPACTS

Cumulative impacts are the direct and indirect impacts of the Titan IV program in
combination with the identifiable effects of other actions at CCAFS. Two other launch
programs afe planned at CCAFS during the same time period as the Titan IV program: the
MLYV ], which will launch Delta vehicles, and the MLV II, which will launch Atlas vehicles.
The Delta vehicle uses SRMs having a similar chemical composition as the Titan, but in much
smaller quantities. The Atlas vehicle does not use SRMs. Launches of Delta and Atlas
vehicles will occur at LCs 17 and 36, which are located several miles south of LCs 40 and 41
(see Fig. 1).
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Potential cumulative impacts to the scrub jays and beach mice could result from habitat
destruction or disturbance associated with the three programs and from vehicle launches.
Neither the MLV I nor II program will destroy or significantly disturb habitat or forage for
either species, therefore, cumulative impacts to habitat would not be expected. Delta launches
will produce a ground cloud containing HCl, but it will not directly or indirectly affect the
populations of scrub jays or beach mice near LCs 40 or 41, therefore, cumulative impacts from
launch vehicle emissions would not. be expected. '

4.6 MONITORING AND MITIGATION

The USAF will survey scrub jay and beach mouse po_pixlations near LCs 40 and 41
during the Titan IV program. The frequency and methodology of the surveys will be defined
during further consuitation with the FWS. In addition, prior to each launch, a walk-through
survey of the area within the high-risk zones at the LCs (see Figs. S and 6) and outward in the
direction of the flame/exhaust will be conducted to roughly approximate the density of scrub
jays and to identify nests during the breeding season. During launch, noise levels will be
measured, and field investigations following launch will determine near- and far-field acidic
deposition; injuries and fatalities to bu'ds mice, and other species; changes in pH in nearby
wetlands; and the responsiveness of scrub jays to warning calls immediately after launch and for
several days following launch. A beach mouse density and distribution survey will be conducted
to establish baseline population data at LC 41 to validate data extrapolation in this assessment.

The USAF will continue to work with the FWS to develop and implement an
experimental program to document the long-term effects of launch-related noise on surrogate
species for the scrub jay and beach mouse. The surrogate species will be identified during
USAF-FWS consultation.

If future surveys indicate changes in the habitat or population of either species at LCs
40 and 41, the FWS will be consulted and appropriate mitigation measures developed. If an
incidental take occurs, individuals will be visually assessed, and a post-mortem examination and
toxicology analysis will be performed, if required, to determine the cause of death.



48 SUMMARY

This Biological Assessment of potential impacts to two federally listed threatened
species, the Florida scrub jay and the southeastern beach mouse, has presented evidence to
support a determination that significant adverse impacts to either species will not result from
the U.S. Air Force Titan IV launch program. ' No suitable habitat for either species exists
within the high-risk zone that extends about 600 ft (182 m) from the launch pad to the
perimeter fence of launch complexes 40 and 41. During launch, intense heat and pressure and
lethal concentrations of hydrogen chloride gas will be present within the high-risk zone, and
transient birds or mice in this area could be adversely affected. Adverse impacts beyond the
perimeter fence are not expected. Ground-level gaseous hydrogen chloride concentrations
beyond 0.4 miles (0.6 km) from the launch pad will be less than 5% of the lowest lethal
concentration reported for mice in laboratory studies. Temporary hearing loss may be
experienced by both species, thereby increasing their susceptibility to predation; however,
significant changes in population size would not be expected. Historical observations of Space
Shuttle and earlier Titan program launches support the conclusion that advetse effects are
unlikely outside the high-risk zone.

Questions or requests for additional information reghrding this assessment should be
directed to: '

' ~ Mr. Olin Miller

6550th ABG/DEEV

Patrick Air Force Base, Florida
(407) 494-7288 o
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DEPARTMENT OF THE AIR FORCE

HEADGUARTERS SPACE DIVISION (AFSC)
LOS ANGELES AIR FORCE BASE. PO BOX 92960
LOS ANGELES. CA 96009-2980

June 9, 1989

Mr. George W. Percy
State Historic Preservation Officer
Bureau of Historic Preservation
Division of Archives, History

and Records Management
Department of State, The Capitol
Tallahassee, Florida 32301-8020

Dear Mr. Percy:

The U.S. Air Force (USAF), Space Systems Division, is preparing an
Environmental Assessment (EA) to evaluate the expansion of Titan IV program’
launches to include the use of Solid Rocket Motor Upgrade (SRMU). The
proposed action involves modification of existing launch complexes and
support facilities and the construction and operation of a new Solid Motor
Assembly Building (SMAB) at Cape Canaveral Afr Force Station (CCAFS),
Florida.

The facilities at CCAFS that would be affected by the proposed action are
located in the northwest portion of the base, as indicated in Attachment 1.
The existing facilities to be modified include Launch Complexes (LCs) 40 and
41 and the existing Titan Integrate-Transfer-Launch Complexes (ITL) Area
immediately to the south of the LCs. The LCs and the ITL Area are
industrial in character and are located on previously disturbed land.

The proposed new SMAB is to be constructed on a 45-acre site on the narrow
man-made causeway in the Banana River. The construction would begin with
the decommissioning of hypergolic propellant storage facilities and the
removal of railroad tank cars and spur tracks at the proposed location. The
SMAB would consist of an approximately 60,000 square foot, high-bay
structure with railroad tracks integral to the design. Titan IV solid-
fueled rocket motor segments would be tested, assembled, and stored in the
SMAB prior to transport to CCAFS LC 40 or 41. Because the causeway is man-
made, no archaeological resources are expected to be disturbed during
excavation and earthwork. There are no known historic structures on the
causeway, although several sites eligible for the National Register of
Historic Places are located at various launch complexes nearby at CCAFS.

To comply with the requirements of Section 106 of the National Historic
Preservation Act, the Air Force is requesting that you provide us with
official comment regarding the potential for significant adverse impacts to
any archaeological, cultural, and historic resources at CCAFS as 2 result of
the proposed Titan IV/SRMU program. Correspondence from your office will be
reproduced in an appendix to the EA.
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Mr. Dan Pilson can provide you with further details on this project if
needed. His phone number is {213) 643-1409. As this project is on a tight
schedule, we would appreciate hearing from your office as soon as possible.

Sincerely,

Lkt e e

ROBERT C. MASON, AICP
Chief, Environmental Planning Division,
Directorate of Acquisition Civil Engineering

Attachment: Maps of CCAFs project area and SMAB layout
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FLORIDA DEPARTMENT OF STATE

Jim Smith
Secretary of State
DIVISION OF HISTORICAL RESOURCES
R.A. Gray Building
S00 South Bronough
) Tallahassee, Flonda 323990250
Director's Office Telecoper Number (FAX)
June 30, 1989 (904) 488-1480 (904) 488-33%3
Robert C. Mason, Qhief In Reply Refer To:
Envirormental Planning Division Susan M., Henefield
Department of the Air Force Historic Sites Specialist
Headquarters Space Division (904) 487-2333
Los Angeles Air Force Base Project File No. 891535

P.0. Box 92960
Los Angeles, California 90009-2960

RE: Your June 9, 1989, Letter and Attachments
Cultural Resource Assessment Request
Expansion of Titan IV Program Launches
Cape Canaveral Air Force Station, Brevard (ounty, Flerida

Dear Mr. Mason:

In accordance with the procedures contained in 36 C.F.R., Part 800 -
(“protection of Historic Properties”), we have reviewed the above referenced
project(s) for possible impact to archaeological and historical sites or
properz.es listed, or eligible for listing, in the National Register of Historic
Places. The authority for this procedure is the Nat Historic Presecvation
Act of 1966 (Public Law 89-665), as amended.

A review of the Florida Master Site File indicates that no significant
archaeological and/or historical sites are recorded for or considered likely to
be present within the project area. It is the opinion of this agency that
because of the project location and/or nature- it is considered unlikely that any
such sites will be affected. Therefore, it is the juigment of this office that
the proposed project will have no effect on any sites listed, or eligible for
listing, in the National Register of Historic Places, or otherwise of national,
state, or local significance. The project may proceed without further -
involvement with this agency.

If you have any questions concerning our comments, please do not hesitate to
contact us. Your interest and cooperation in helping to protect Florida's
archaeological and historical resources are appreciatec .

Sincerely,

GHP/smh ‘72./.&)"’ Z—

f‘ Gecrge W. , Director
Division of Historical Resources
and
State Historic Preservation Officer

Archasological Research Flo:ida_Folk.l_if_c__Pf_cmn Historic Preservation Museum of Florida Historv

ANaY LR/7.7700
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DEPARTMENT OF THE AIR FORCE

HEADGUARTERS SPACE DIVISION (AFSC)
LOS ANGELES AIR FORCE BASE, PO BOX 22960
LOS ANGELES. CA 90009-2980

June 9, 1989

Ms. Kathryn Gualteri

State Historic Preservation Officer
Department of Parks and Recreation
P. 0. Box 2390

Sacramento, California 95811

Dear Ms Gualteri:

The U.S. Air Force (USAF), Space Division proposes to expand its existing
Titan IV program at Vandenberg Air Force Base (VAFB), California to provide
increased launch vehicle processing capabilities to support launch of the
Titan IV/Solid Rocket Motor Upgrade. The proposed changes for the Titan IV
program at VAFB include modifications at Space Launch Complex 4 East (SLC-
4E) to accommodate the Solid Rocket Motor Upgrade (SRMU), modifications to
the Solid Rocket Sub-assembly Facility (SRSF, Building 398) at SLC-6, launch
of up to four Titan IV/SRMU vehicles per year, land disposal of the washdown
wastewater from Titan IV launches in evaporation ponds at SLC-6.

The facilities at VAFB that would be affected by the proposed action are
located in the southern portion of the base as shown in the enclosed figure.
Modifications at SLC-4E would occur in previously disturbed areas associated
with the launch structure, land modifications to the SRSF, Building 398
would be internal.

To comply with the requirements of Section 106 of the National Historic
Preservation Act, the Air Force is requesting that you provide us with
official comment regarding the potential for significant adverse impacts to
any archaeological, cultural, and historic resources at YAFB as a result of
the proposed Titan IV/SRMU program. Correspondence from your office will be
reproduced in an appendix to the EA.

Mr. Dan Pilson can provide you with further details on this project if
needed. His phone number is (213) 643-1409. As this project is on a tight
schedule, we would appreciate hearing from your office as soon as possible.

Sincerely,

/ZAJ(J Vo

ROBERT C, MASON, AICP
Chief, Environmental Planning Division,
Directorate of Acquisition Civil Engineering

Attachment: Map of VAFB project area
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STATE OF CALIFORNIA - THE RESOURCES AGENCY GEQRGE DEUKMEJIAN, Gavernor

OFFICE OF HISTORIC PRESERVATION

OEPARTMENT OF PARKS AND RECREATION

POST OFFICE BOX 942896
SACRAMENTOQ, CALIFORNIA 94296-0001

{916} 448.3006 REPLY TOQ:USAF89d613B
July 12, 1989

Mr. Robert C. Mason, AICP

Chief, Environmental Planning Division,
Directorate of Acquisition Civil Engineering
Department of the Air Force

Headquarters Space Division (AFSC)

Los Angeles Air Force Base, P.0O. Box 929640
Los Angeles, California 900909-29640

Re:Proposed Expansion of existing Titan IV program at Vandenberg
Air Force Base.

Dear Mr. Mason:

The Office of Historic Preservacion (OHP) has reviewed your
letter of June 9, 1989, requesting our comments regarding the
potential for significant adverse impacts to historic properties
resulting from the proposed undertaking.

The activities that you have briefly described appear to
constitute an undertaking. - That is, the project has the
potential to change the character or use of historic properties,
if any such properties exist. Therefore, as you apper to imply,
the project 1is an undertaking subject to Section 186 of the
National Historic Preservation-Act of 1966, as amended.

Implementing requlations for Section 106 are found in 36 CFR Part
800, which describes a process by which federal agencies can meet
their responsibilities under Section 106. This process involves
the identification and consideration of effects ¢to historic
properties, affording the Advisory Council on Historic
Preservation the opportunity to comment on such effects.

Before we can comment on the effects of the undertaking (the
potential for significant adverse effect in your words) we need
further information on the Area of Potential Effects (APE),
historic properties within the APE, and the specific proposed
facilities and activities as they may relate to historic
properties. We recommend that you follow the procedures outlined
in 36 CFR Part 800 and will consider your correspondence a
request for OHP participation in the Section 146 process pursuant
to 36 CFR 808.1l(c) (ii).

The project you described sounds familiar, but your letter does
not reference previous correspondence, reports, or meetings. If
we have information or have consulted on this project in the
past, please inform us of the correspondence, preferably by OHP
file number (located in the upper right hand corner of previous
correspondence) .
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Thank you for considering cultural resources during project
planning. If you have any questions please contact Mr. Robert
Jackson of my staff, at (916) 322-9642.

Sincerely,

Kathryn Gualtieri JYP/
State Historic Preservation Officer
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE SYSTEMS DIVISION (AFSC)
LOS ANGELES AIR FORCE BASE, PO BOX 32960
LOS ANGELES, CA 900082960

Ms. Kathryn Gualtieri August 18,1989
State Historic Preservation Officer

Office of Historic Preservation

Department of Parks and Recreation

P. O. Box 942896

Sacramento, California 94296-0001

Dear Ms. Gualtieri:

This letter is written in response to your reply(USAF890613B) to our letter of June 9,
1989 (Auachment 1) in which you rcquest further details regarding proposed U.S. Air
Force actions at Vandenberg Air Force Base in suppont of the Titan IV launch
program. The location of the Vandenberg [acilities that would be affected by the
proposed project and a description of the proposed actions that would occur are
provided for your review in Attachment 2.

In your reply of July 12, 1989, you indicated that the proposed project sounded
familiar. Indeed it is, for it is an expansion of activities previously documented by
the USAF in an environmenial assessment of the Titan IV space launch vchicle
modification and operation in February 1988. For that assessment, an archacological
survey was performed by Greenwood and Associates and reviewed by your office (File
No. USAF 870817A). A copy is included for your information (Attachment 3).

The current proposed action involves construction work in previously disturbed
areas at Space Launch Complex (SLC) 4-E and interior modifications at the Rocket
Sub-assembly Facility (Building 398) at Space Launch Complex 6 and the launch of
Titan IV/SRMU vehicles from SLC-4-E. Neither construction nor launch operations
are expected to adversely impact historic or archaeological resources.

We hope this additional information will enable you to provide us with official
comment on the proposed action pursuant to Section 106 of thc National Historic
Preservation Act. If you have any further questions regarding the project, please
contact Mr. Dan Pilson -f my office at (213) 643-1409. Your prompt action on Lthis
request would be appreciated.

Sincerely,

ROBERT C. MASON, AICP Attachments

Chief, Environmental Planning Division 1. Lir, Mason 1o Gualticri, 9Jung89
Directorate of Acquisition Civil Engineering 2. Sitc and Project Description

3. Archacological Survey
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STATE OF CALIFORNIA = THE ALSOURCES AGENCY _ GEORGE DEUKMEJIAN! Go.
OFFICE OF HISTORIC PRESERVATION s
DEPARTMENT OF PARKS AND RECREATION
POST O BOX 942298 . .
ucn:a'lf:o ciuroama 94296.0001 ' REPLY TO: USAF890613B

(918) 448-8008

September 26, 1989

tlntoumhqm«aﬂnwmumymmw;

Mmﬂmmmmwmdaﬂyn, 1989 and satisfigs us
that reascnable measures were taken to identify hhwicmiu
within the project’s Area of Fotantial Effect (APE).

Aside from miscallanecus modifications to edsting structures, the
cnly area whare histaric proparties might be affectad by the project was
in the Space lLaunch Complex 4E arsa. A historic property survey by
moodandusociatu entttmmmmmmm

perg Alr Fore ' fOINiA reports that no historic
m lec:cndinﬁam mmMmutisﬁadﬂntm
FEoject will not alffw:l any NRIP eligible aitco.

'!'hc:eierc, your agiency has complied with 36 cm 800.4(4Q) agg
fulfilled its responsibilities for this undertaking under Section 106
the Natiocnal Historic Preservation Act of 1966, as amencded.

Thank you for considering cultural resources during preoject

lanning. I¢f have questions regarding cur review of the cited .
groject, plemyt?lepmagad vVan Bueren of our staff at (916) 322-

Sincerely,

-y
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS SPACE DIVISION (AFSC)
LOS ANGELES AIR FORCE BASE, PO BOX 32960
LOS ANGELES, CA 90000-2960

June 9, 1989

Mr. E. Charles Fullerton

Southwest Regional Director, National Marine Fisheries Service
U. S. Department of Commerce

National Oceanic and Atmospheric Administration

300 South Ferry Street

Terminal Island, California 90731

Dear Mr. Fullerton:

The U.S. Air Force (USAF), Space Division proposes to expand its existing
Titan IV program at Vandenberg Air Force Base (VAFB), California to provide
increased launch vehicle processing capabilities to support launch of the
Titan IV/Solid Rocket Motor Upgrade. The proposed changes for the Titan IV
program at YAFB include modifications at Space Launch Complex 4 East (SLC-
4E) to accommodate the Solid Rocket Motor Upgrade (SRMU), modifications to
the Solid Rocket Sub-assembly Facility (SRSF, Building 398) at SLC-6, launch
of up to four Titan IV/SRMU vehicles per year, and disposal of the washdown
wastewater from Titan IV launches in evaporation ponds at SLC-6.

The facilities at VAFB that would be affected by the proposed action are
located in the southern portion of the base as shown in the enclosed figure.
Modifications at SLC-4E would occur in previously disturbed areas associated
with the launch structure, and modifications to the SRSF, Building 398 would
be internal. Launch of the Titan IV/SRMU requires 15% more solid rocket
propellant than the current Titan IV and is expected to require disposal of
about 50,000 gal of washdown water per launch. The Air Force is developing
plans for disposal of washdown water; this issue will be addressed along
with any other items in the Environmental Assessment for this program.

This letter requests your input on this action. We are including a list of
federally 1isted endangered and threatened species residing or seasonally
occurring in the project vicinity; please review and update it as necessary.
We are also consulting with the U. S. Fish and Wildlife Service regarding
the federally listed species under their jurisdiction. We would appreciate
your opinion regarding (1) any possible effects of the proposed project on
federally listed species. and (2) suggested measures to avoid or minimize
any adverse impacts on these species.



C-16

Mr. Dan Pilson can provide you with further details on this project if
needed. His phone number is (213) 643-1409. As this project is on a tight
schedule, we would appreciate hearing from your office as soon as possible.

Sincerely,

Mkt € e

ROBERT C. MASON, AICP
Chief, Environmental Planning Division,
Directorate of Acquisition Civil Engineering

Attachments
1. Endangered Species 1ist
-~ 2. Map of VAFB project area
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Threatened and Endangered Species Associated with VAFB

Peregrine falcon

Bald eagle

California least tern

California brown pelican

Least Bell's vireo

Gray whale -
Guadalupe fur seal

Southern sea otter

Unarmored threespine stickleba
Salt marsh bird's beak '
California sea lion

Harbor seal

Stellar sea lion

Northern fur seal _

Northern elephant seal

Candidat ,

Spotted bat

Towsend's western big-eared bat
Greater mastiff bat .
Califomnia black rail
Waestermn snowy plover
Long-billed curlew
White-faced ibis
Ferrugincus hawk
Tricolored blackbird
Waestern pond turtle
California red-legged frog
Arroyo toad

Tidewater goby

Salt marsh skipper butterfly
Swamp sand wort
Hoover's baccharia
Morning glory

Soft-leaved Indian paintbruch

Lilac

La Gracicsa thistle

Surf thistle

Beach spectacie-pod

Lompoc yerba santa

Roderick's fritillary

Crisp monardeslla

San Luis Obispo curly-leavec monardella
Hoffman sanicle

Black-flowered figwort



C-18

s/, MATERIAL PAYLOAD FAIRING .
SUPPORT PROCESSING AND STORAGE BLDG ’
FACILITY (BLOG 8337 . Lo
(BLOG 5500 a'
/i Ot .
X . qd; ~ 20 f/ %
/ ° N, %,‘ N 7 '/‘
77 >
‘. Ay
¥’ N\ D
\ /\‘\ ’< 5 )
sl ORE VEMICLE /77
8 ASSEMSLY BLDG
(5 (BLDG 8401} /4
SURE %[4 vord iiiage
Fye IR NELZ

FACILITY *, .3

(BLDG 945)- /

X-RAY FACILITY =&Y
(BLDG 94614

L SLC-4
: -.:j;' 5UB-ASSEMBLY
o faAcxur;
LDG 398!
. .E://
Y Poiata SLC-6

R Arquelfo

.. . /

"..:. 3 / / o =

w

JUN g 8:1!8

United Stotes
"’/‘? Penitenticry

@, 2
L

==

' =ka T

4, —me e
7, BT |
7 ' '

/
ﬁ—- BASE BOUNDARY

Lompac.
V/
7/, O | €000 12,00

FEET
. ]
/;// j . Jv

oﬁ. . » 4

PAGE. 14



C-19

l"'.~\\ UNITED STATES DEPARTMIENT OF COMMERCE

g\ ’, lnu-uuo-uuuocwuAunmugpncaunmuuununa
s o

NMATIONAL MADIMS CIRMERIER ASTAAN

Southwest Region

300 South Perry Streat

Terminal Island, Californis 90731

August 7, 1989 F/SWR14:BH

Mr. Robert C. Mason, AICP?

chief, Envirommental Planning Divisien
Directorats of Acguisition Civil Engineering
Los Angeles Alr Force Base

P.0O. Box 92960
Los Angeles, CA 90009=25680

Dear Mx. Mason,

This is a response to your letter of June 9 requesting input on

the preposed changes in the Titan IV program at Spacs Coxplex ¢

East on Vandenberg Air Force Base (VAFB). Pursuant to Section 7
of the Endangered Species Act wve £ that the proposed project

will not adversely affect any of the listed species, and formal

consultation will not be necessary.

However, due to the sxistence of pinniped populations en the
mainland portion of the base and the Channel Islands, wvhich are
protected under the Marine Mammal Protection Act, ve would lika
to urge you to continue to pursue obtaining a small take permit
to cover all the launch operations at VAFB. It is possible that
the small take permit that was issued to the space shuttla
program to cover disturbances of pinnipeds in the Channel Islands
might be modified te accomplish this. Howaver, effacts on
pinnipeds hauled ocut at mainland sites on the base alsc need to
be considared reslative te current and preoposed programs. If veu
have any further questions please contact Jim Lecky of my staff
at (213) 514-6664.

Sincesrely,

¢

E. C. lezrton
Regional Director
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@ YSTEM October 29, 1987
uanss] TUDIES Log #S=54
N\’ Hercules = Bacchus Works

System Design Optsmszation

Titan IV Exhaust Plume Thermal Propertics

Thess comparative data are for the Hercules 126 inch SRMU and the CSD seven segment SRM,
using best available data for the latter.

Pressure vs time at 60°F

SRMU 0 sec 1090 psia CSD SRM Maximum pressure = 835 psia
15 1100 Web action time = 112.4 sec
y+] 1000 Action time = 123.8 sec
35 1000

100 .$80
133 470

Web action time 133

Thermal properties at the nozsle exit plane were calculated using the Solid Propellant Perfor-
mance (SPP) code. These calculations were run at action time average pressurs for consistency
with the specific impulse parformance calculations, but pressyre is not expected to have a major
effect on calculated temperature at the nozzle exit plane.

The SPP eade considers axisymmatric twn dimensinnel twn phaes flaw zenming fixad axhauss
compoesition. The oxide particle size distribution is based on aa empirical correlation.

Configuration
Propellant QDI UTP-3001
Action time, sec 1398 1238
Action time average P, psia 891 663
{nitial throat diameter, in. 32.8 30.8 -
Nossle exit diametar, in. 128.68 126.1
Condlitions at noszle exit plane
Average oxide particle T, °R 4189 4189
Gas temperature °R 3781 3830
Average particle concentration, W,/W,  0.5013 0.4077
Thermal emissivity 0.29 0.33
Radiation thermal fux, BTU/ft2-sec 43 43

The oxide particle temperature, 4189°, is the melting point of aluminum oxide. The SPP
calculation actually considers three particle size classes, and the smaller particles are somewhat
cocler than the average temperature given above. Also the oxide particle concentration and size
distribution varies between the nozzle centerline and the exit ID.

The plume emissivity and radiation thermal Sux were estimated using the procedure defined
in F. C. Price et al, Internal Environment of Solid Rocket Nozzles, Air Fores Rocket Propulsion
Laboratory, Edwards AFB, RPL-TDR-64-140, 30 July, 1964. This procedure requires consideration
of the variation in particle concentration and size distribution across the exit plane. These depend
oa nozzle expansion ratio and contour as well as thermochemical properties.

ArracuMentT 4.86.1-4

D-3
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Thermachemical data were calcuiated for one dimensional isentropic flow using the KENVIL
code, waich uses the same (ree energy mununizatioa algocithm as the NASA-Lewis code. JANNAF
thermochemucal data {or the combustion products were used. The efective gamma calculated by
this code is the value for the isentropic exponeat required to give the same thrust coefficient by

the classical equation assuming fixed co"mpos/!.ion as is calculated by the code assuming equilibrium
flow.

The weight basis {or these data is 100°grams. [n particular, note that the fixed compositioa
heat capacity for che gas is given ia cal/100 gm of total products.

SRMU Chamber Throat Exit
Pressure, psia 891 S515.4 8.16
Temperature, °K 34523 33537 22450
Weiglit % oxide particles 33.39 34.18 35.88
Eatbalpy, cal/100 gm 43642  -56334 -130496
Moles gas/100 gm 3.3989 3.3713  3.2878
[sentzopic exponent, ¥ 1.1299 1.1208 1.16845
Fixed compesition' v - 1.168 1.164 1.188
ERective ¥ - - 1.1280
Fixed compesition Cp, cal/100 gm

Total products 47.50 47.46 41.57
Gaas only 32.44 32.08 29.93
Equilibriuin Cp, cal/100 gm 93.38 87.63 49.99

CSD SRM Chamber Throat Exit
Pressure, psia 663 3818 9.78
Taemperature, °K 3293.2 309¢.1 2007S-
Waight % oxide particles 28.96 29.87 30.43
Eathalpy, cal/100 gm . 44485  S7168 122591
Moles gas/100 gm 3.6351 3.6104 3.5450
Isentropic expoaent, 4 ’ 1.1419  1.1445  L.1951
Fixed composition ¥ 1.180 . 1.179 1.204¢
Efective v - .- 1.1403
Fixed composition Cp,.cal/100 gm .

Total products 47.44 47.31 41.53
Gas only 34.37 33.97 31.77

Equilibrium C,, ¢al/100 gm 80.43 -73.95 44.08

Calculazed exhaust compasitions are shown on the following pages.

Lowell Smith Thermochemical calculations 251-8185
Dennis Davis . SPP Flow calculations - 251-6323
Monty Cunningham Thermal 2351-87€S
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G Hereules SRMU
- Conditions at Nozzle Exit Plane
One Dimensional Ideal Equilibrium Flow

Chamber pressure = 891 psia Expansion ratio = 15.67
Exit pressure = 8.16 psia Exit temperatuce = 2245.0 K
Eathaply = ~130496 cal/100 gm  3.26783 moles gas/100 gm

PRODUCT My MOLES WwT. PCT. MOLE PCT. VOLUME PCT.
AL 26.98150 1.404330-07 0.0000 0.0000 0.0000
AL CL 82.43450 1.58940D-04 0.0099 0.0044 0.0049
AL CL2 97.88750 6.485120-08 0.0063 0.0018 0.0030
AL CL3 133.34050¢ 3.316080-05 0.0044 Q.0009 0.0010
AL B 27.98947 1.06040D-08 0.0000 0.0000 0.0000
AL ¥ 40.98820 2.54349D-13 0.0000 0.0000 0.0000
AL C 42.98080 2.10684D-07 0.0C00 0.0000 0.0000
AL 0 CL 78.4330077.51254D-08 0.0059 0.0021 0.0033
AL O K 43.908887 6.285060-08 0.0003 0.0003 0.0002
AL 02 §8.08030 2.64884D-08 0.0000 0.0000 0.0000
AL O2H €9.98827 1.03047D-06 0.0006 0.0003 0.0003
AL20 68.96240 3.48430D-08 0.0000 0.0000 0.0000
AL202 85.906180 1.31840D-00 0.0000 0.0000 0.0000
24 208.98000 6.48045D-08 0.0011 0.0002 0.0002
58I CL 344.43300 9.119180-08 0.0000 0.0000 0.0000
B R 209.98797 7.081150-08 0.0000 0.0000 0.0000
8L 0 324.97040 2.64870D-08 0.CG6 0.0000 0.0000
812 417.96000 §.46086D-13 0.0000 0.0000 0.0000
¢ 520 30.02649 8.992330-08 0.0000 0.0C00 0.0000
¢ B¢ 16.04303 7.40753D-10 0.0000 0.0000 0.0000
cx 26.01785 2.87303D-10 0.0000 0.0000 0.0000
€0 28.01068 7.8283%D-01 21.9374 21.0268 23.9858
GQcL €3.46388 2.7TTTTD-07 © 0.0000 0.0000 0.0000
¢ 02 44.00008 §.68746D-02 2.4942 1.5687 1.7343
= 35.48300 6.98615D-08 0.2470 0.1924 0.3132
cLo §1.45240 §5.228120-08 0.0000 0.0000 0.0000
cL2 70.90800 2.80582D-08 0.0002 0.0001 Q.0001
B 1.00797 1.837530-02 0.0184 ° 0.5049 0.5882
HALO 43.98887 1.20414D-10 0.0000 0.0000 0.0000
ECH 37.025882 3.370820-07 0.0000 0.0000 0.0000
HECO 20.01852 6.179600-07 0.0000 0.0000 0.0000
R’ CL 36.46007 §.798520-01 21.1420 16.0191 17.7442
ENOQ 31.01407 §.10845D-00 0.0000 0.0000 0.0000
RacL §2.46037 1.649580-07 0.0000 0.0000 Q.0000
H2 2.01504 1.00720D0+00 2.2131 30.3130 33.5788
H20- 18.01534 4.267170-01 7.60878 11.7888 13.0881
X 14.00670 2.77164D-08 0.0000 0.0000 0.0000
g 15.01467 1.00691D-08 0.0000 0.0000 0.0000
¥ H 16.02264 8.08630D-08 0.0000 0.0000 0.0000
N B3 T17.03065™1.884750-06 0.0000 0.0000 9.0000
¥Q 30.00610 2.79330D-06 0.0008 Q.0008 0.0009
¥ 02 46.00S50 3.93128D-11 0.0000 0.0000 Q.0000
N2 28.01340 2.977500-01 8.3410 8.2257 9.1118
g 15.99940 1.21910D0-06 0.0002 0.0003 0.0004
0R 17.00737 1.082220-03 0.0184 0.0200 0.0331
02 31.99880 1.908380-08 0.0001 0.0001L 0.0001
AL203(C) 101.96120 3.519190-01 35.8820 9.7222
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CSD 7 Segment SRM

Conditions at Nozzle Exit Plane
One Dimensional Ideal Equilibrium Flow

Chamber pressure = 663 psia Expansioa ratic = 10.04
Exit pressure = 9.76 psia Exit temperature = 2007.3 K
Eathaply = =122591 cal/100 gm  3.54499 moles gas/100 gm

PROOUCT My MOLES WT. PCT. MOLE PCT. VOLUME PCT.
AL 26.981S0 1.39247D-09 0.0000 . 0.000C 0.0000
AL CL 62.43450 0.55978D-08 0.0008 C.co02 0.0003
AL CL3 97.88750 .8.70021D-08 ©.0009 0.0002 0.0002
AL CL3 133.340580 1.52203D-08 0.0020 0.0004 0.0004
AL H 27.98947 1.85622D-10 0.0000 0.0000 Q.0000
AL X 40.98820 1.38701D-15§ 0.0000 0.0000 0.0000
AL © 42.98090  1.77865D-00 0.0000 0.0000 0.0000
AL 0 CL 78.43390 4.58374D-08 0.0004 0.0001 Q.0C01
ALOH '43.98887 3.00656D0-07 ' 0.0000 0.0000 0.0000
AL 02 £8.98030 1.80968D-10 . 0.0000 0.0000 0.0000
AL 02H $0.98827 4.561420-07 0.0000 0.0000 Q.0000
AL20 . 69.96240 ©.15284D-123 0.0000  0.0000 0.0000

- AL202 85.96180 3.83528D-12 0.0000 0.0000 0.0000
¢ K20 30.02649 1.47683D-07 0.0000 0.0000 0.0000
C e 16.04303. 7.374380-00 0.0000 0.0000 0.0000
cH 26.01788 7.21487D-11 0.0000 0.0000 Q.0000
¢cQ 28.01088 ©.816490-01 27.4968 25.5304 17.6912
CoCL 63.46368 1.335820-07 0.0000 0.0000 0.0000
¢ a3 44.00008 6.75700D-03 2.0738 1.7580 1.9061
& 35.45300 1.400388D-03 0.0829 - 0.0388 0.0421
L0 §1.46240 2.152790-00 0.0000 0.0000 0.0000
cL2 70.90600 7T.347100-07 0.0001 0.0000 0.0000
e §8.84700 1.945220-C8 0.0011 0.0008 Q.0008
FE CL 91.30000 1.53772D-08 0.0001 - 0.0000 0.0000°
FE CL2 138.75300 3.07525D-C3 0.3898 0.0800 0.0867
FE CL3 162.20600 4.18144D-07 0.0001 = 0.0000 0.0000
FEOQ 71.84640 1.24813D-07 0.0000 0.0000 0.0000
FE g2H3 80.86174 9.686044D-07 0.0001 0.0000 Q.0000
K 1.00797 4.38047D-03 0.0044 0.1134 0.1230
HALOQ 43.58887 1.41038D-12 0.0000 0.00C0 0.0000
HCN 27.02582 6.21580D-07° 0.0000 0.0000 0.0000
HCQ 20.01853 2.745280-07 0.0000 G.0000 0.0000
H CL 38.46007 §5.068890-01 20.6603 14.7488 15.99013
HN O 31.01407 4.84500D-10 0.0000 0.0000 0.0000
HOCL $3.46037 2.309044D-08 0.0000 0.0000 0.0000
H2 2.01504 1.22034D+00 2.4783 31.9838 34.6783
H20 18.01534 3.86844D-01 6.9601 10.0644 10.9124
N 14.00670 1.268020-00 0.0000 0.0000 0.0000
NE 15.01467 1.07745D0-090 0.0000 0.0000 0.0000
R H2 16.02264 2.00476D-08 0.0000 0.0000 0.0000
N H3 17.03061 2.808500-08 0.0000 0.0001 0.0001
NGO 30.00610 2.482000-08 0.0001 0.0001 0.0001
N G2 46.00550 8.24089D0-13 0.0000 0.0000 0.0000
N2 28.01340 3.03553D-01 8.5036 7.897S 8.5629
0 15.99340 3.58045D-07 0.0000 0.0000 0.0000
OH 17.00737 1.419S0D-04 0.0024 - 0.C037 0.0040
02 31.00880 4.87085D-08 0.0000 Q.0000 0.0000
AL203(C) 101.96120 2.08687D-01 30.4544 7.7708





