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DEPARTMENT OF THE AJR FORCE 
HEADQUARTERS SPACE SYSTEMS DIVISION IAFSC) 

LOS ANGELES AIR FORCE BASE. PO BOX 92960 
LOS ANGELES. CA 90009-2960 

February 23, 1990 

To: Governmental Agencies, Public Officials, Public Groups and 
Interested Individuals 

Attached for thirty (30) days of public and governmentat 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, 

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



FINDING OF NO SIGNIFICANT IMPACT 

TITAN NISRMU PROGRAM 

CAPE CANAVERAL AIR FORCE S'fAnON, 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 (V AFB), 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 

suppo~ the expanded TItan IV program, the USAF proposes to modify existing launch_ 

complexes (LCs) and certain support facilities at CCAFS and V AFB 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 CEL V program developed the Titan 3407 launch vehicle, 

an expanded version of the Titan 340. The USAF initi~y 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 CELV, 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 V AFB. At that time, the Titan 3407 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 V AFB. FONSIs were also supported 

by these BAs. 
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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 paylpad 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 V AFB. 

Alternative actions considered for the Titan IV program include no action, alternative 

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 im.Inediately 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 1m 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 ~d oxidizer are 

stored. 

Vandenberg Air Force Base 

V AFB, 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. V AFB is bounded by the Pacific Ocean to the west and south. V AFB is bisected by 

Ocean Avenue, which runs from Lompoc to a public beach at Surf. 

The facilities at V AFB 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. 

1.2 Project Description 

The proposed action consists of (1) an increase in the Titan IV launch rate from 

CCAFS and V AFB from 24 to 37 through 1995, (2) the deveJopment 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 V AFB 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-4i) 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 aeaning 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 
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(SRMU). LC40 will require a new Mobile Service Tower, a new Umbilical Tower, and an 

overpressure suppression system (OSS). LC-4l 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 V AFB 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 Titan IV-Type 2 (SRMU) vehicle. 

2.. SUMMARY OF ENVIRONMENTAL IMPACI'S 

2.1 Cape Cauaveral Air Force Station 

Air 0ga6ty 

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-tO) emissions from earthwork ,and 

excavation would be.about S% and t% of the 24-hr and ann~l National Ambient Air Quality 

Standard (NAAOS) for PM-tO. 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-lO 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 (NOJ, sulfur dioxide (SOti, hydrocarbons, carbon monoxide (CO), and 

PM-lO. Emissions will be sporadic and concentrated near the sour~, 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), hydr;¢nes, 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 (COJ in the atmosphere, 

therefore, it will not adversely affect ambient air qUality. Modelling results indicate that the 

maximum I-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/ml, well below 

the NAAQS of 150 micrograms/ml. Adverse air quality impacts would not be expected, because 

even when this increment is added to the highest historical background PM-I0 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 attnbutable to other natural and 

man-made causes. 

Water.Resources 

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 mjnimize 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 effiuent 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 



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 adveISely 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 'OD 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 

contnbute 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 exIubit startle responses. 

Aquatic biota in a O.3-ha (O.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 adveISe 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 HQ 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 gate 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 IlL 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 SeIvice (FWS) and the implementation of these plans, significant impa~ 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 N 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 (tOO-year) 

and critical action (SOO-year) floodplains. Because of the small area affected by the proposed 



construction relative to the floodplain of this lagoon system, the acti~n 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 secondaiy 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 Enyironment 

New construction and proposed modifications for the TItan IV program are compatIble 

with the existing industrial nature of land 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 peISODS 

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 h~rdouS 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. 

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 urbanfmdustrial development. 

The proposed Titan IV program is a successor to the Titan 34D program, which is being 

phased QUt. The environment is not expected to be impacted to a greater intensity than by 

previous TItan launch programs. 

2.2 Vandenberg Air Force Base 

Air Quality 

Construction activities at V AFB will involve minimal earthmoving operations; therefore, 

fugitive dust e~ions will be small, and significant air quality impacts are not expected. 

Vehicle and equipment emissions at V AFB 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, V AFB 

meteorological forecasting stafT 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 -lOS microgramslm', which is below the 24-hr NAAQS of ~50 microgramslu( but greater 

than the California Ambient Air Quality Standard of 50 microgramslm'.· 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-tO impacts will not be expected. 

Water Resources 

Construction at V AFB 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 ntan launches at 

SLC-4E and SLC-4W. Deposition reduces the pH and alkalinity upstream of the site, and 

aluminum oxide accumulates in streambecl 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 ntan 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 ntan 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 ntan IV program; 

therefore, adverse impacts will not occur. The groundwater supply at South V AFB will not be 

significantly impacted by ntan IV launches at SLC-4E. 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 V AFB. Because 

about 80% of deluge and washdown water will be conected and treated, adverse impacts to 

groundwater quality will not occur during normal operation. 

Eoology 

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 V AFB, 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 V AFB, 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 V AFB over the past 2S 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 SLC-4E 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 SLC4E 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 V AFB 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 feastble, and recycling will be encouraged. Therefore, hazardous waste from the 

Titan IV program will not have a significant impact on the environment. 

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 V AFB. 

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 

urbanfmdustrial 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 Si~ficant 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 (V AFB), 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 complexes and 

certain support facilities at CCAFS and V AFB and to construct a second Solid Motor 

Assembly Building (SMAB) and a Payload Fairing Oeaning 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 

5 years, DOD has directed its space program toward the use of unmanned, expendable 

launch vehicles to allow the Space Shuttle to I'.e 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 V AFB. 

1 



2 

1.1.2 Project Loc:ation 

LUI Cape Omaw:ral Air Force Station 

CCAFS is located along the eastern coast of Florida near the 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 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 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 iildustrial in character. LCs 40 and 41 were 

constructed in 1963-64. LC-41 was used by the USAF from 1964 to 1m 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 

SMAB is currently vacant except for a railroad spur on which rail cars containing rocket 

fuel and oxidizer are stored. 

Ll.2.2 Vandenberg Air Force Base 

V AFB, 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). V AFB is bounded by the Pacific Ocean to the west and south. 

V AFB is bisected by Ocean Avenue, which runs from Lompoc to a public beach at Surf 

(Fig. 1.5). V AFB 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 V AFB), originally the Naval Missile Facility at 

Point Arguello, came under USAF control in 1962. 

The facilities at V AFB that would be affected by the proposed action are located on 

South V AFB. 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. 

1.1~ ~d 

1.1~.1 &elution o~ the Titan IV program 

The TItan IV program has evolved rapidly since 1985 when the USAF began the 

Complementary Expendable Launch Vehicle (CEL V) program to provide launch capability 

to supplement the Space Shuttle. The CEL V program developed the Titan 3407 launch 

vehicle, an expanded version of the Titan 340 (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 LC41 and 10 launches of the CEL V (USAF 

1986). That EA supported a Finding of No Significant Impact (FONSI), which is included 

in App. A of this document 

In mid-l986, the USAF expanded the CELV program to 23 launches (total) from 

CCAFS and V AFB. At that time, the TItan 3407 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 V AFB (USAF 1988b). FONSIs for these BAs 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 FONS!). 
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1.1.3.2 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 

(NZ0 4) oxidizer, and Aerozine SO fuel [equal parts hydrazine (NzH.) 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 lb from CCAFS to 

geosynchronous orbit (GEO) and 32,000 lb from V AFB 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 iD.) (see Fig. 1.6). The performance specification for. 

Titan IVISRMU (designated Type 2) is 12,700 lb 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 stage (NUS). 

1.1.3.3 Pre-launch processing 

The processing of launch vehicles at CCAFS and V AFB includes receipt of 

components, inspection, storage, assembly, testing, and transport to the launch pad. The 

present processing steps and facilities at CCAFS and V AFB 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 m.. 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.8 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 fuel 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 launch~ 

At V AFB, the core vehicle is assembled at B,ldg. 8401 on North V AFB (Fig. 1.5). 

Payload fairings are cleaned, coated. painted, and stored at Bldg. 8337, North V AFB. The 

SRM fuel segments are transported by truck to the RIS FaCIlity on South V AFB (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 SLC-4E and assembled on the pad. 

1.1.3.4 Launch and flight 

The launch and flight of a Titan IV (Fig. 1.10) begin with ignition of the SRMs, 

which bum 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 shutdownJStage 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. 

1.1.4 Project Description 

The proposed action consists of (1) an increase in the Titan IV launch rate from 

CCAFS and V AFB from 24 to 37 through 1995, (2) the development and use of an 
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Table 1.1. Planned launches of Titan IV vehicles 

Launch site 
FIScal 
year LC-40 LC-41 SLC-4E Total 

1991 0 3 2 58 
1992 3 3 2 gb 

1993 3 3 2 gc: 
1994 3 3 2 gc 
1995 ..1 ..1 ~ ~ 

Total 12 15 10 37 

8All Titan IV, Type 1. 
b50% Type 1, 50.% Type 2 (SRMU). 
cAll Type 2 (SR~U). 

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 V AFB 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 descn"bed 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 proposed 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 V AFB 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 V AFB follow in Sect. 1.1.4.2. 



17 

1.1.4.1 CCAFS pro~ activities 

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 SRMUs, 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 ftl 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 6O-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 pavjng 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: 

1. 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. 

2 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 fuUy assembled in storage 

stands; two flight sets in various stages of assembly; and one set on the transporter with 

the core vehicle. 

3. .Assembly of aU 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 ~d skirt. 

4. 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. 

s. Integration of the stacked SRMUs with the Titan IV core vehicle, to be performed in 

the transporter area of the new SMAB. 

6. Preparation for transporter roll-out of the totally integrated launch vehicle minus the 

upper stage, payload fairing, and space vehicle (payload). 

7. Processing of up to eight Titan IV vehicles per year. 

S. 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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SMAB 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 equipment exhaust Liquid effiuents 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 an~ 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 Oeaning 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-ft2 

PFCF would be constructed on the northeast comer 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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Fmal 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 quantiti~ 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 w.til disposal off-site by an approved contractor. 

ModificatiODS 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) CQnstruction of a trailer shed north of the Aerospace Ground 

Equipment (AGE) building, (4) construction of a new air conditioning (AlC) 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 AlC snelte.r would be 

constructed to the structural, mechanical, and electrical specifications of the existing AGE 

and AlC facilities at LC-41. The design criteria for LC-40 will ~corporate Centaur 

requirements in all necessary facilities. 

The ass would use pressurized gaseous nitrogen (GN2) 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 distnbution manifold for each SRM. nozzles for injecting about 

5000 gal water into the SRM plume, and a high-pressure GN2 ~~Dl to control delivery of 

water to the exhaust duct. The ass 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 ~r-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 

~ould 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 effiuents 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. 

Other modifications. 

LC41, which has a layout identical to that of LC-4O (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 Ale 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 ass would be installed as descn"bed previously for LC-40 and 

would function in the same manner. 

The Clisting 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 a new SRMU 22O-ton 

bar sling support platform, modification of the SMAB structure to accommodate the new 

sling configuration as well as the new 22O-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 

replacement 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 VIR Utilities would be provided to (1) the RJS 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 descnbed in 

Sect. 1.1.3.3. 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 planning 

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 (SecL 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 rather than polelbuilding 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 presented in Sect. 3.1.6. 

1.L4.2 V AFB proposed activities 

The 1988 EA for TItan IV launches at VAFB (USAF 1988b) descnbed the 

modifications to SLC-4E 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 descn"be new proposed actions for the 

TItan IV program necessary to support the SRMU at V AFB, including modifications at 

SLC-4E 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 SLC-4E 

To accommodate the SRMU, the following internal modifications are needed at 

SLC4E: (1) structural modifications to launch mounts, frames, posts, heads, pressure baftle, 

stage one access platforms, and launch stand platforms; (2) modification of the GN2 

distn"bution 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 SLC-4E 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 2S 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. S20 (adjacent to Bldg. 398) is planned for SRMU transporter storage. 

Launch operations at V AFB 

The analysis in this EA focuses on changes in launch operations in the Titan IV 

program at V AFB. The USAF would launch two Titan IVs per year from V AFB 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 V AFB woUld be as 

descnDed in Sect. 1.1.3, with the exception that Bldg. 398 will be used for SRMU processing 

rather than Bldgs. 94S 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 

descnbed 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 

subsequendy 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 SLC-4E 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 ACITON 

1.21 N~Action Alternative 

No action would mean that no modifications or new construction would occur for 

the Titan N program at CCAFS and V AFB, 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. 

1.2.2 Alternatives FJiminated from Detailed Coosideration 

The following alternatives to the proposed action were identified during planning for 

the Titan N missions but have been eliminated from detailed consideration in this EA for 

reasons outlined below. 

1.2.21 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 N-Type 2 (SRMU) vehicle is essential to the DOD space program because it can 



30 

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 . 

.. Alt.ematiw: 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 V AFB and CCAFS) was discounted for 

all four of the above reasons. No space launch sites other than V AFB and CCAFS exist at 

DOD facilities; therefore, consideration of alternative sites was eliminated from detailed 

consideration. 

Altematiw: launch compleu:s at V AFB and CCAFS 

Launch complexes are designed and constructed for a specific launch vehicle or 

family of launch vehicles. Only those LCs at CCAFS and V AFB that have previously 

launched the Titan vehicle (these include SLC-4E and SLC4W at V AFB 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 SLC4E 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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V AFB, SLC-4 is the only complex that has supported Titan launches. SLC-4W 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 

SLC-4E would involve displacement of other laurich 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. 

1.22.2 Site-specific alternatives 

Alternatives to coostructing 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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Altemative 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 ITI.. 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 127-1(0) 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 ITI.. Area, 

the p~posed site for the new SMAB (between the ITI.." Area and the LCs) is almost ideal. 

Alternatives considered included (1) creating a new man-made island in the Banana 

River (2) expanding the ITI.. Area, or (3) building the new SMAB in the vicinity of LC-40 

or LC41. 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 ~e Banana "River could involve 

significant environmental impacts and possible regulatoty 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. 

ksembly 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 iricapable of handling the 

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

Alternatives to V AFB 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 SLC-4E 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. 1.21). 

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 V AFB. In addition, 

having separate facilities to process SRMs and SRMUs would expedite pre-launch 

processing. 

1.3 SCOPE OF nus ENVIRONMENTAL ASSFSSMENT 

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 Fmding 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 V AFB 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 AFFECI'ED ENVIRONMENT 

21 CAPE CANAVERAL AIR. FORCE SfATION 

21.1 Man-Made Environment 

21.1.1 Socioeam.omic resoun:es 

Population distribution aDd 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 niral. The activation of CCAFS in 

the 19508 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 19608, 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. Oark 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 19SOS. 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 institutional. The remaining 16% 

comprises other land uses (Brevard County Research and Cartography Division 1988). The 

developed land is clustered in three areas in a north-ta-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 ymage, 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 Canaverai (0.5 mi 

south), Cocoa (7 mi southwest), Cocoa Beach (8 mi south).- Titusville (12 mi northwest), and 

Patrick AFB (15 mi s()uth) (see Fig. 1.1). 

Employment ami eamomy 

The total civilian labor force in Brevard County in October 1988 was 188,362, up 

from 178,321 iIi 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%lyear. 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, SAle, 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 iIi 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 to~t 

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 senic::es 

Schools. Public schools in Brevard County are part .of a countywide, singie-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%1year 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 Sl John and another in Palm 

Bay. Seven more elementary schools are being planned over the next 5 years-five in the 

Palm Bay area ~d 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 Qty of Cocoa· and 

uses 3 mgd To support launches, the distnbution system .at CCAFS waS constructed to 

provide up to 30,000 gallmin for 10 min. 

Wate management. The cities of Cocoa, Cape Canaveral, Cocoa' Beach, aild 

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 Sl 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-I990. Municipal 

systems in Cape Canaveral, Cocoa Beach, and Cocoa recently were expanded, and plans are 

under way to expand the Rockledge system (personal colnmunication from D. Martens, 

Director of WaterIWastewater 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, SAlC, 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 ~ty 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 AlA, 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. 
r 
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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. .Thehighest 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 AlA occurs in the afternoon as well as 

on weekends. The Florida Department of Transportation (FOOT) 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, Aut. Director, Brevard County 

Traffic Management Division, to Janice Morrissey, SAle, 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 froin 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 

U.s. 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 operatioDS 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 tum 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 coDStruction 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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SAlC, 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, SAle, 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, SAlC, 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, SAle, September 22, 1989). 

21.1.2 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 loca~ 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 ~1) 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 arc~aeological r~urces 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 th~ 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). 

21.1.3 Ambient noise 

Monitoring of am~ient 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 

21.2 Natural Environment 

21.21 Cimate and air quality 

Cimatology 

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 a~ CCAFS is 71OP. Average 

daily minimum temperatures range from SlOP in February.to 730P in AugusL Average daily 

maximum ~mpera~ range from 69Of' in January to SSOF in July. Between 1968 and 

. 1978, the lowest recorded temperature at CCAFS was 19Of'; the highest was 9SOF. 
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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 lout 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 distnbution of wind speeds and directioIl$ 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 JJ.glm3 24-hr average and 75 JJ.glm3 annual average) with NAAQS 

for particles less than 10 JJ.m in diameter (PM-10). The new PM-lO standards were set at 

150 JJ.glm3 and 50 JJ.glm3 for 24-hr and annual average concentrations, respectively. Even if 

all TSP measured at Titusville and Merritt Island in 1986 were under 10 JJ.m in diameter, 

the new PM-I0 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 (S02)' nitrogen dioxide (N02)' carbon monoxide (CO), 
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Fig. 2.1. Wind roS8 for Cape Canaveral for 1968-1978. 
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ozone (03), 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. 

21.22 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 ml) south of the SMAB site. 

Both LC-40 and LC-41 are located on a barrier island between the Atlantic Ocean 

and the Banana River (Fig. 23). 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. 2.3. At NASA Causeway East, the station nearest the Titan IV facilities, water 

temperatures ranged from 52° to 8T'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 mglL, although values as low as 4 mgIL 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 21. 

Table 21. Surfa&:e water quality cbaraderistic:s of the Banana River 
adjacent to the Cape Canaveral Air Force Station-

Parameter 

Secchi depth (meters) 
Color (Platinum-Cobalt color units) 
Specific conductance (I-£mhos/cm) 
Dissolved oxygen 
5-day biological oxygen demand (BODs) 
pH 
Total alkalinity [as calcium 
carbonate (CaC03)] 

Salinity (ppt t 
Total Kjeldahl nitrogen (as N) 
N03+ N01 (as N) 
Total pho~phorus (as P) 
Chlorophyll! (I-£g/L)d 
Turbidity (NTU)e 

Concentrationa 

1.2 
125 

28,700 
5.6 
23 

(8.3, 8.4)b 
164.0 

17.8 
1.55 
0.01 
0.04 
27 
6.6 

a 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. 23. 

~easured values. 
c;,pt = parts per thousand 
dl-£gfL = micrograms per liter 
~ = 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 Preserve (Fig. ~2) are classified as Qass m Outstanding Florida Waters 

(Environment Reporter 1988). Qass ill 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 
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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)]. 

21.23 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 

~nd 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 fi1Iing for an existing causeway. Shell fragments are found 

throughout the depth of bore hole drilIing. 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 22). The Floridan Aquifer contains nonpotable and 

brackish ('IDS greater than 1000 mgIL) water that exceeds most secondary drinking water 

standards whereas groundwater from the near-surface aquifer is potable (IDS less than 500 

mgIL) and exceeds only the secondary drinking water standard for iron. Table 22 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 weDs have recently been installed at the LC-40 

and LC-41 sites, as shown in Fig. 24. Also shown in this figure are wastewater discharge 

points for the flame bucket and oxidizer scrubber and their associated percolation ponds. 

Table 23 provides recent (June 1988) groundwater data from weDs atLC-41 (no data are 

available 'for wells at LC-40) for comparison with Florida primary and secondary drinking 

water standards. All weDs at LC-41 exceed primary drinking water standards for cadmium. 

Several weDs exceed secondary drinking water standards for iron and manganese, and water 

from well No. IV is brackish. Traces of 1,1,1-trichloroethane, beniene, 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 weDs 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. 

21.24 Terrestrial ecology 

vegetation and faUDa of OCAFS 

The vegetation types found at CCAFS have been mapped and descnbed (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 secondaIy drinking water standards 

Deeper, confined Near-surface Maximum 

Parameter Horidan Aquife~b unconfined aquife~ contaminant levela.d 

SecondaIy 
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 13.8S-19.33 250 
rose 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 2.0 
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 

aConcentrations in mgIL except for pH, reponed in pH units. 
bCCAFS facility 1717 well; june 1984. ' 
cCCAFS landfill monitoring station; range of values in 1986. 
dFlorida Department of Environmental Regulations Maximum Concentration 

Levels-Rule 17-550.320 (FDER Secondary Drinking Wat~r Standards). 
Rorida Department of Environmental Regulations Maximum Concentration 

Levels-Rule 17,,550.310 (FDER Primary Drinking Water Standards). 
ornS=total dissolved solids. . 
(Negative 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). 

'Water 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 1~ 

Well number Maximum 
contaminant 

Parameter 1 2 3 4 5 level 
-. 

=~r:s't 
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 0.22 03 
Manganese <0.02 0.06 <0.02 0.20 0.06 0.05 
Sulfate 9 40 7 2 13 250 
IDS 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 

PrimaIy 
standardsc 

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 0.23 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 
Sodium 5 9 10 84 7 160 

3Concentrations in mgIL except for pH, reported in pH units. 
"Florida Depanment of Environmental Regulations Maximum Concentration 

Levels-Rule 17-5S0320'(FDER Secondary Drinking Water Standards). 
Cf'lorida Department of Environmental Regulations Maximum Concentration 

Levels-Rule 17-550310 (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 ~ndary 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 2S 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. 21.26). 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 

containin$ ruderal vegetation and largely surrounded by coastal scrub. Coastal dune, coastal 

strand, and alI three wetlands community types intermixed occur within 1,000 ft of LC-40 

and LC-41. Following is an excerpt from George (1987) descnoing 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 

characterized by short trees and shrubs such as the introduced Brazilian pepper tree, 

cabbage palm, Hercules Cub, 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 

th~ Florida scrub jay (federally designated threatened species); and S 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 talI, 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 (a 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 prolubits the disturbance or removal of sea oats (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 scru~ 

jay. The dune areas at CCAFS and the adjacent KSC are, important for sea turtle nesting 

which occurs from early May until the end of October. Raccoons are a primary predatOr of 

the nests. The nesting of the sea turtles, a federally designated endangered s~es, has " 

been the subject of ongoing study and concern for several years (NASA 1984; NOAA "1987; 

George 1987; USAF 1988d) and is discussed in Sect. 3.1.7. 

2L2.S Aquatic 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 habitats at and near CCAFS include marine (Atlantic Ocean), estuarine 

(Banana and Indian rivers), and fieshwater (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 LCs. No information is available concerning aquatic 

fauna in the wetlands. A description of wetlands vegetation follows in Sect. 2.1.2.6. 

Aquatic 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 grass, 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 also support numerous waterfowl, alligators, and some mammals. 

2.1.2.6 Floodplains and wetlands ., 

Tbree wetland ~¢ (mangrove sWamp, saltwater DWSh, and freshwater 

marsh) occur at CCAFS Ig. . The wetland adjacent to LC-41 is mixed salt-tolerant 

grass marsh with some black mangrove and sea oxeye vegetation areas. The wetland at 

LC-40, which 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 LC-40 and LC-41 

probably receive some surface runoff from the sites; however, most of the water entering 

them is assumed to come from groundwater (see Sect 21.2.3). 

The wetlands at the proposed SMAB site are depressions consisting of woody 

vegetation typical of an upper (high) salt marsh community. 

2.1.2.7 Threatened and endangered species 

To comply with the requirements of Section 7c of the Endangered Species Act 

~blic 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 marit:ima and HymenocaIlus lali/olia (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. 26 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. 26) (Provancha 

and Provancha 1988; Shane 1983). Protected marine species found in coastal waters 

adjacent to C~AFS include the tinback, 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 SUIVeys 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. 26) (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. 25), and nests have 

been observed within 660 ft (201 m) of LC-41. The population of scrub jays within a 

o.4-mi (O.6-km) radius of the LC 40 and 41 launch pads was estimated using scrub jay 

density and habitat and territory d.ata from studies at the adjacent Kennedy Space Center 

(USAF 198ge). 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 O.4-mi radius (O.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 24. listed and proposed threatened and endangered anima) species 
and candidate animal species in Brevard County and their status on 

Cape Canaveral Air Forre Station 

Federal Cape Canaveral 
Speciesa statusb Air Force Stationc 

Reptiles and Amphibians 

Loggerhead [sea turtle] T Occurs on beach/nests 

Green sea turtle E Occurs on beach/nests 

Leatherback [sea turtle] E Occurs on beach/nests 

Kemp's ridley [sea turtle] E Occurs on beach/no nests 

Hawksbill [sea turtle] E Occurs offshore/no nests 

~tem indigo snake T Resident 

American alligator T(S/A) Resident 

Atlantic salt marsh snake T Not observed 

Gopher tortoise C2 Resident 

Gopher frog C2 Not observed 

Alligator snapping turtle C2 Not observed 

Birds 

Florida scrub jay T Resident 

Wood stork E Resident 

Bald eagle E Visitor 

Piping plover T VISitor 

Arctic peregrine falcon T Transient 

Audubon's caracara T Not observed 

Red-cockaded woodpecker E Not observed 

Kirtland's warbler E Not observed 



Bachman's sparrow 

Reddish egret 

West Indian manatee 

Southeastern beach mouse 

Finback whale 

Humpback whale 

Right whale 

Sperm whale 

Sei whale 

Florida mouse 

Round-tailed muskrat 
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Table 24.' (cOntinued) 

Federal 
statusb 

Birds (continued) 

C2 

C2 

Mammals 

E 

T 

E 

E 

E 

E 

E 

C2 

C2 

Cape Canaveral 
Air Force Stationc 

VISitor 

Visitor 

Resident in waters 

Resident 

Offshore waters 

Offshore waters 

Offshore waters 

Offshore waters 

Offshore waters 

Resident 

Possible resident 

8Scientific 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. 

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

~esident = 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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Fig. 2.6. HabitaIs of threatened and endangered speCies at Cape Canaveral Air Force 
Station. Rorida. 
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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. 26), 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 1~,024 to 15,199 for all suitable habitats 

(USAF 198ge). Assuming similar beach mice densities exist at LC 41 as for LC 40 and 

extrapolating those densities to all suitable habitat, a population range of 13,042 to 18,940 

was estimated (USAF 198ge). The estimated population of beach mice within the disturbed 

coastal scrub, which is primarily found Within a O.4-mile radius, is 5,732 for LC-40 and 6,177 

for LC-41. 

22 VANDENBERG AIR FORCE BASE 

2.2.1 Man-Made EnviroIllllCllt 

2.2.1.1 Socioeamomic resoun:es 

The commuting patterns for current V AFB workers generally indicate that the 

V AFB area of influence is the North County region of Santa Bafbara County, which 

encompasses the area north of Lompoc (see Fig. 1.5). The area to ~ south is defined as 

the South Coast area. Within the North County, V AFB 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 21% 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. 27. In 1985, Lompoc had an estimated population of 

29,100, and Santa Maria had an estimated population of 48,350. 

Activities at V AFB have influenced population growth patterns in Santa Barbara 

County over the last 30 years. The working population at V AFB 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 V AFB 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 V AFB 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 

V AFB 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 V AFB. The V AFB shoreline 

includes three public beach parks, one each immediately north and south of V AFB and one 

at Surf, which lies on the boundary of North and South V AFB (USAF 1988b). 
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Employment and economy 

V AFB 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 V AFB. V AFB 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 19805 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 resulted in a large surplus in the services 

economy, particularly in the restaurant and hoteVmotel industries, where much of the new 

growth occurred (personal communication, T. Martin, Principal. Planner, City of Lompoc, 

with Janice Morrissey, SAle, 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 the 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, SAle, June 15, 1989). 
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Facilities and services 

Facilities and selVices relevant to the possible influx of workers at V AFB include 

schools, utilities, and waste disposal. 

Schools., The V AFB-related school populatio,n is concentrated in the Lompoc 

Unified School District, which includes two elementary schools, a middle school, and a high 

school located on V AFB. Enrollment in Lompoc Unified totalled 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, V AFB 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 Y nez and Santa Maria Rivers. Current county-wide 

water deficits are 40,000 acre-ftlyear. 

Waste management. Sufficient wastewater treatment capaciiy 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, Qty of Lompoc, with 

Janice Morrissey, SAle, June 15, 1989). Wastewater from the V AFB administrativel 

industrial area flows to the Lompoc publicly owned treatment works. Individual packaged 

treatment facilities serve the more remote support areas for V AFB launch facilities, 

including SLC4. 

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 SelVices 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 Qass II 

or Qass ill 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 Qass 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. 

V AFB practices waste minimization by on-site and off-site recycling to reduce the 

total amount of waste it sends to Qass I landfills. In 1987, the amount of waste recycled 

was about 436,640 lbs, or 28% of the total hazardous waste generated by V AFB (USAF 

1989a). 

Industrial waste in the region is primarily generated from manufacturing facilities in 

the city of Lompoc and the North V AFB industrial area. Although a Class IT landfill exists 

in the city of Lompoc and can accept various domestic and industrial wastes, it is not 

utilized by V AFB for waste disposal. The North V AFB Qass m landfill is currently used 

for disposal of some solid industrial waste generated on V AFB. 

Hazardous wastes generated on North V AFB are transferred for temporary storage 

(less than 90 days) to a collection-accumulation point (CAP) on North V AFB. From the 

CAP, the hazardous waste is transferred to a central EPA RCRA (part A) permitted 

hazardous waste storage facility on North V AFB. V AFB contracts the disposal of its 

hazardous wastes to privately owned firms. Once the wastes leave the storage facility, they 

are either hauled to a aass 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 V AFB 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 V AFB was recorded in October 1986 by V AFB'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. 
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Traffic on Ocean Avenue west Qf 13th Street has declined significantly since 1986, 

largely because of cutbacks in the Space Shuttle program. In early 1988, the hours when 

~e Coast Gate was open were cut back from 13.5 hr (5:30 a.m. to 7:00 p.m.) to 25 hr 
(6:00 to 8:30 a.m.). 

2.2.1.2 Cultural resources 

More than 600 archaeological sites are recorded within the boundaries. of V AFB, 

and over 2,000 archaeological sites are recorded in Santa Barbara County.. ~ensive 

archaeol~gical surveys and testing have been conducted recently for other programs on 

South V AFB. A survey by Greenwood and Associates (1987) documented numerous 

archaeological sites near SLC4E. Consultation with the SHPO regarding present 

construction activity at SLC4E resulted in a determination of no adverse effect (personal 

communication, Sarah Berry, 1 STRAD/ET, V AFB, with Andrea Campbell, ORN!., 

August 11, 1989). An historic site (CA-SBA-l148) ,(a ranch) is located about 1/4 mi 

southeast of Bldgs. 398 and 520 at SLC6, and an archaeological site (CA-SBA 1678) is 

located about 1/4 mi to the southwest. The area at Bldg. S20 has been surveyed, and no 

archaeological resources were found (personal communication, Um:y Sp~e, 1 STRAD/ET, 

V AFB, 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 V AFB would also have no 

adverse effect (see App. C). 

The National Park Service conducted an inventory of historic sites on V AFB in 

1987. Although military use of the area, dating back to the early 1~ is reflected in 

certain structures on V AFB, SLC4 was not nominated as an historic landmark. , 

2.2.1.3 Ambient noise 

Noise monitoring at V AFB and surrounding areas during, 1984 and 1985 show~ 

ambient average noise levels of 48-67 dBA, levels typical of residential or ~an areas. _ 

Rural and isolated areas of V AFB, the Lompoc Valley, and north Santa Barbara have noise 
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levels less than 45 dBA Current space vehicle launches at V AFB 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. 

2.2.2 Natural Enviromnent 

2221 Oimate and air quality 

Oimatology 

The climate at V AFB 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 V AFB is 55°F. Average 

daily minimum temperatures range from 430P in January to 530P 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 V AFB was 260P 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 V AFB region is 127 in., the majority of which occurs in the winter 

months. 

The terrain at V AFB 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 distnbution of wind speeds and directions at a location 

just south of the V AFB 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 V AFB. 

Temperature inversions of two types are fairly common at V AFB. 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 V AFB 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 V AFB is another reason for the good air quality. An inventory of 1981 

emissions indicated that sources on V AFB accounted for less than 2% of the total emissions 

in Santa Barbara County. 

Two monitoring sites at V AFB 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, 0 3, Pb, and TSP. The data in Table 2S summarize 

the maximum concentrations measured at either of the two V AFB monitoring sites during 

1986. With the exception of 0 3, levels of all pollutants were less than half of the 

corresponding California Ambient Air Ouality Standards (CMOS) and NMOS. Ozone 

levels at V AFB exceeded CMOS several times in 1986 but did not exceed the NMOS. 

TSP levels at V AFB in 1986 were less than half of the 24-hr and annual NMOS. 

There were no PM-I0 data from V AFB in 1986 to compare with the California PM-10 

standards or with the new PM-lO NMOS 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 B~rbara County, 

including V AFB, as non-attainment with respect to the CMOS for PM-I0 (personal 

communication, Larry Gordon, 1 STRAD/ET, V AFB, with E. J. Liebsch, ORNL, August 16, 

1989). PM-I0 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-10trSP at these other sites was 

roughly 0.5 for both 24-hr and annual average concentrations. Assuming that the same ratio 

of PM-10trSP applies at VAFB, the PM-I0 concentrations at VAFB for 1986 would have 

been well below the new PM-I0 NMOS and safely below the CMOS for PM-lO. 
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Table 25. Maximum air pollutant concentratiODS at two sites at Vandenberg 
Air Force Base in 1986 

Averaging 
Pollutanr' period Concentration CAAQSb NAAQSc 

1-hour 0.01 ppm 0.25 ppm none 
3-hour NAd None 0.50 ppm 
24-hour NA 0.05 'ppm 0.14 pp~ 
Annual ' 0.001 ppm None 0.03 ppm 

1-hour 0.04 ppm 0.25 ppm none 
Annual 0.003 ppm None 0.05 ppm 

co l·hour 2.0 ppm 20.0 ppm 35.0 ppm 
8-hour NA 9.0 ppm 9.0 ppm 

1-hour 0.10 ppm 0.10 ppm 0.12 ppm 

Pb 30-day 0.02 Jl.g1m3 1.5 Jl.gIm3 none 
Calendar 0.01 Jl.g/m3 None 1.5 Jl.gIm3-
Quarter 

24-hour 69 Jl.g/m' None 150 Jl.gIm3 
Annualf 32 Jl.gIm3 'None 75 Jl.g/m' 

24-hour No data' 50 Jl.g/m3 150 Jl.gIm' 
Annual No data' 30 Jl.g1m3 SO Jl.gIm3 

ag~ = sulfur dioxide; N02 = nitrogen dioxide; CO = carbon monoxide;, 
0,= ozone; TSP = total suspended particulate matter; PM-I0 = particulate matter less 
than 10 microns. ' 

bCAAQS = California Ambient Air Quality Standards. 
~AAQS = National Ambient Air Quality Standards. 
dNA = not available. These data were not provided in CARB (1987). 
erhe NAAQS for TSP were replaced by NAAQS for PM-10 effective July 31, 1987. 
toeometric mean concentration. All other annual averages in the table are 

arithmetic means. 
BpM-10 data were not monitored at the two VAFB sites in 1986. 
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2222 Surface water resources 

IIJdrology 

The major streams that drain V AFB are the Santa Ynez River, San Antonio Creek, 

and Canada Honda Creek. None of these is near SLC-4. The Santa Ynez River, the 

closest, is S3 mi north, and Canada Honda Creek is 2 mi to the south (Fig. 2.9). 

Ephemeral and intermittent streams near SLC-4E and SLC-6 include Spring Canyon Creek, 

0.1 mi south and directly downslope from SLC-4 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 

system rather than discharging directly to the Pacific Ocean. The water in the creek 

ultimately reaches the ocean via groundwater transport (Steams 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 mil. 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 AlZ0 3 and HC in the ground cloud during previous TItan m 
launches from the SLC-4 site. Dissolved oxygen and pH vary in comparison with 
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groundwater supply wells are also indicated. 
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Table 26- Surface water quality data for Spring Canyon Creek at 
Vandenberg AFB, California 

Sampling station Sampling station 
above SLC-4b below SLC-4c 

Parameter- 1983 1984 1986 1983 1984 1985 1986 

pH 6.42 6.00 6.00 6.99 7.50 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 59.00 179.20 190.30 112.50 
Dissolved 

oxygen 8.45 NA NA 5.70 8.75 9.70 8.40 
Chloride 280.00 NA 580.00 316.00 550.00 593.30 670.00 
Nitrate <0.10 0.40 <0.10 0.10 0.05 NA 0.10 
Calcium 15.05 27.30 70.20 6260 62.30 75.50 53.25 
Magnesium 21.40 13.40 47.00 5285 47.10 73.10 49.50 
Sodium 173.90 24.70 296.00 206.45 303.20 367.60 306.54 
Total dissolved 

solids 872.50 NA 1,220 879.50 550.00 593.30 1,407 
Total 

hardness 125.50 123.00 369.00 373.50 349.60 489.70 373.00 
Alkalinity 44.00 NA 162.00 148.50 193.20 143.30 157.70 
Arsenicd <10.00 NA NA 50250 <10.00 NA NA 
Coppeti <20.00 NA NA 28.50 34.00 NA NA 
IrenCi 7,m 3,728 48,640 512,751 26,952 7,272 4,680 
Leadd 17.50 NA NA 17.50 NA NA NA 
Zincd <50.00 NA NA 70.00 70.00 NA NA 
AIuminumd 3,602 38,700 805.00 35,520 1,157 108.7 250 

~Units are shown in mglL, except where noted. 
"Sampling location is 1/4 mi upstream. 
CSampling location is 1 mi downstream. 
dUnits are ,",gIL. 
Source: USAF 1988b, Table 2.1.5-3. 
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EPA-accepted levels of 5.0 mgIL 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. 

2.2.2.3 Geology, soils, and groundwater 

Detailed descriptions of the geology, groundwater, and soils of V AFB are provided 

in a previous TItan IV EA (USAF 1988b), but the impact of deluge water on groundwater 

was not included. 'Ibis 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 V AFB 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 tills the bottom of 

Spring C8nyon. 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 tum, the Sisquoc Formation overlies 

several thousand feet of diatomite and diatomaceous shale belonging to the Monterey 

Formation. 

Groundwater movement adjacent to SLC-4E 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 SLC-4E), the water table lies 3 m (10 ft) 

beneath the surface, but downstream (near the ocean) the ~ter 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. 2.9. Hence, groundwater north of the fault would not be impacted by contaminated 

groundwater beneath SLC-4E. 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 SLC-4E, 

collected from 1984 to 1986, are provided by Table 2.7. Groundwater quality fails to meet 
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Table 27. Groundwater qua1i1J data for Spring ~ both upstream and 
dowDstream of SLC4E ~ with interim primaIy and sec:ondary 

drinking·water standards 

Monitoring wells 
EPA 

6Rl 6Pl 111 lKl maximum 
1500 ft 500 ft 2000 ft 4000 ft contaminant 

Parameters8 upstream downstream downstream downstream levelsb 

Samples 1 1 4 2 

. Alkalinity 80 109 67 346 c 

Boron <0.5 <0.5 0.5 0.1 c 

Calcium 25 38 73 95 c 

Magnesium 20 27 76 43 c 

Hardness 145 206 497 415 c 

SecondaIy 
Standards 

Chloride 354 372 825 240 2SO 
Copper <0.02 <0.02 0.016 0.005 1 
Iron 1.5 3.4 1.6 0.1 0.3 
Manganese 0.09 0.22 0.52 1.3Q 0.05 
Sodium 19 19 457 175 none 
Sulfate 48 33 270 245 250 
Total dissolved 

solids 664 842 1800 1050 SOO 
Zinc 0.07 0.65 0.50 0."12 5 
pW 6.9 7.1 6.4 7.0 6.S-8.5 

Primary 
Standards 

Arsenic <0.01 <0.01 0.002 0.001 0.05 
Barium <0.2 <0.2 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 

au nits are shown in mgIL except as noted. 
b40 CFR, Parts 141.11 and 143.3. U.S. Environmental Protection Agency Drinking 

Water Standards, Maximum Contaminant Levels for Inorganic Metals and Secondary 
Maximum Contaminant Levels. 

~o standards. 
dNegative log of the hydrogen ion concentration. 
Source: USAF 1988b, Table 21.5-1. 
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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 V AFB activities. 

2224 Terrestrial ecology 

Vegetation within and around V AFB 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 C9mmunities (Fig. 2.11). The 

following is a brief description taken from USAF (l988b) of these three communities, the 

degree to which they have been disturbed by prior activities, and the wildlife inhabiting 

them. 

DwJe..«rub c:ommUDity-This community consists of a dense cover of shrubs 3 ft or 

more in height growing on gently sloping hills of loose sand. Domiilant shrubs are dune 

lupine, mock heather, and California sagebrush. Common native herbs include curly-leaved 

monardella,.cudweedaster, and Blochman's groundsel. The dune scrub community near the 

SLC-4 complex: has been lightly invaded by a few introduced species such as hottentot fig 

and narrow-Jeaved 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 

coffeebeny, 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 V AFB, while fourteen bird species breed in the habitat. In addition, several 

regionally rare or declining bird species, including CQaper'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 wittUn 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 commo~ 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 soutl.a of Santa B~ara and V AFB represent a unique 

biological resource. Although the flora and fauna of the Channel Islands are generally 

similar to that of V AFB 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 1~8). 

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 descnbed in 

Sect. 2.22.7. The aquatic biota of Canada Honda Creek is diverse because of good water 

quality, abundant plant life, and year-round flow (USAF 1988t). Fauna include invertebrates 

such as stonetlies, caddistlies, snails, and amphipod crustaceans. 
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The marine biota in the project vicinity from Point Arguello to the Santa Y nez 

River are described in· detail in USAF (1983 and 1988b). This area has diverse species in 

both intertidal and subtidal mDes. The biota north of Point Arguello are generally typical 

of the central California coast. . In rocky habitats adjacent to SLC4, the high intertidal mne 

commonly contains acorn barnacles, periwinkle snails, and limpets; the middle intertidal 

"mne, in addition to these groups, contains brown and red algae. Slightly lower in the mne 

are sea anemones, black turban snails, shore crabs, polychaete worms, tidepool sCulpms, 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. 

222.6 11ueatened and endangered species 

Several federal candidate threatened or endangered plant species occur in the dune 

scrub community--50ft-leaved Indian paintbrush, crisp mon8rdella, 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 V AFB are listed in Table 28; candidate species are listed in Table 29. 

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 28. Threatened and endangered fauna and protected marine mammals near 
Vandenberg Air Force Base and their status 

California least tern 

Bald eagle 

Brown pelican 

American peregrine falcon 

Finback whale 

Right whale 

Northern elephant seal 

Guadalupe seal 

California sea otter 

California gray whale 

Blue whale 

Humpback whale 

Sperm whale 

Harbor seal 

Stellar sea lion 

Northern fur seal 

California sea lion 

Unarmored three-spined stickleback 

Federal 
stat11Sb 

Birds 

E 

E 

E 

E 

Marine Mammals 

E 

E 

E 

T 

T 

E 

E 

E 

E 

FISh 

E 

8Scientific names are given in FWS (1988). 
~ = listed as endangered 
T = listed as threatened. 

Source: USAF 1988b. 

Status at 
Vandenberg 

Air Force Base 

Resident/nesting 

Rare winter visitor 

Visitor/foraging 

Visitor/foraging 

Occasional sightings 

Occasional sightings 

Rookery/Channel Is. 

VlSitor/Channel Is. 

Occasional sightings 

Occasional sightings 

Occasional sightings 

Occasional sightings 

Occasional sightings 

RookeryN AFB 

Visitor/Channel Is. 

Visitor/Channel Is. 

RookeryN AFB 

Resident 
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Table 29. Candidate 2 specicsB at or near Vandenberg 
Air Fora: Base and their status" 

Speciesb VAFB 

Plant 

Black-flowered figwort Observed 

San Luis Obispo monardella Observed 

Soft-leaved Indian paintbrush Observed 

Beach spectacle pod Observed 

Surf thistle Observed 

Island walltlower 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 

Reptika and Amphibians 

Western pond turtle Resident 

California red-legged frog Resident 

Arroyo toad Not observed 

Birds 

Western snowy plover Residentlnesting 

Long-billed curlew Resident 

Ferruginous hawk Observedlno nesting 

White-faced ibis VISitor/observed 

Tricolored blackbird Observed 

California black rail Not observed 



Elegant tern 

Western yellow-billed Cuckoo 

Spotted bat 

Towsend's western big-eared bat 

Western mastiff bat 

Tidewater Goby 

Morro blue butterfly 

Globose dune beetle 

Wandering skipper butterfly 
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Table 29. (continued) 

Birds (continued) 

Mammals 

Invertebrates 

aCandidate 2 species are proposed for federal listing. 
"scientific names are given in USAF (l989d). 
Source: USAF (l988b); Schmalzer et aL 1988. 

VAFB 

Visitor/observed 

Visitor 

Not observed 

Not observed 

Not observed 

Observed 

Observed 

Not observed 

Not observed 

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 V AFB. Six endangered whale species have been sighted in the 

vicinity of the Channel Islands. Harbor seals use the beaches of Vandenberg for rookery 

babitaL California sea lions use the rocks at PL 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 habitaL 

In compliance with SecL 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. Band App. C). 
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22:1..7 Floodplains and wetlands 

Spring Canyon contains unique wetland communities, including riparian forest, 

emergent wetlands, and arroyo willow scrub. These wetland communities are descnbed 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 consider~ an environmentally sensitive habitat and are, a protected resource 

within SantaBarbara c:ounty (USAF 1988b). The Spring Canyon roost supports a 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 Spring 

Canyon consist of areas of both broadleaf and narrowleaf cattails, coas~ woodfem, western 

sword fem, braches fem, stinging nettle, giant horsetail, and sedge. 

Many birds, mammals, amphIbians, reptiles, and insects use the wetland area. 

Cooper's hawk. and the wes~rn gray squirrel are the only regionally rare or declining 

wildlife species that are expected to frequent Eucalyptus ~ds in the vicinity of SLC4 

(USAF 1988b). No threatened or endangered species are ·expected to use the. wetland area 

in Spring Canyon. 



3. POTEN11AL IMPACI'S AND Ml11GATION 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 
Appro~ate 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 
Qeaning Facility 

Modifications to April 1990 February 1992 22 135 435 
Launch Complex 40 

Other modifications January January 12 IS 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. 
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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 suboontractor) 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 (i.e., 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). 

Auuming that each of the 170 construction workers is accompanied by an average of 21 family 

members (Malhotra 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% (SO) would be drawn from outside the local area and 

about 23% would be drawn from the Brevafd 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 SO 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 ~te 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 ~d northern Brevard County and are higher elsewhere in the county. 

Temporary housing, such as hotel/motel units, can be expected to be readily av8iIable during 

the peak construction period in the summer months, when the part-time and tourist population 

is at its lowest level No impact 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 gaVday (810 x 65 gaVday), .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. 

W.ae mamgement. 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 prescnbed 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 coUected 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. H 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. H asbestos is 

encountered during refurbishment, it will be removed by a licensed contractor in accordance 

with National Emissions Standards for Hazardous Air Pollutants (40CFR 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), MEl{, and Freon-113. All would be 

temporarily stored in the VIB area for subsequent recycling or disposal. The TCE and MEl( 

would either be recycled' on-site or mcinerated 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 attnbuted to toUrism and beach traffic, increases 

in highway traffic from the influx of Titan IVISRMU program workers commuting to CCAFS 

are not expected to result in a noticeable reduction of flaw 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 

exacerba~ 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% ~nd 6%, respectively. Given the 

existing levels of service; there is little probability of a major reduction of speed or flow rate. 

However, the increases could co~tn"bute 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. 

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. q. Thus, no 

adverse impacts to cultural, archaeological, or historic resources would be expected to occur as 

a result of the proposed action. 

3.1.1.2 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 (MIS) 

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 ML V program began in late 1988 

with the ML V I, a Delta expendable space vehicle launched from LC-17 to place navigation 

satellites into orbit (USAF 1988g). The ML V IT program. proposed to reach full -operations in 

1991, involves the modifi~tioIi of LC-36 and the nearby industrial area at CCAFS to support 

launches of expendable AtlaS IT vehicles to plaCe satellites into orbit. The progrimi will cover a 

4-year period (USAF 1989a). 

-Because construction activities for ML V I have been completed, the activities assessed for 

cumulative impacts include the operations phases of the ML V I program. the construction and 

subsequent operations phases of the ML V IT 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 e8ch quarter through 1992 

PopuJatkm 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 ML V IT program would be continuing its 

construction activities and would have reached its operational ievel, 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 faDlllies 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 IV /SRMU 
Program 

Construction 0 80 80 340 340 730 730 730 730 695 435 435 0 
Operations 0 60 110 170 230 230 230 

Existing Titan IV Program 
Construction 0 120 225 225 90 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 
Operation 500 500 500 500 730 770 810 850 910 960 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 estimalea of in-migratiog employees associated with USAF actions at Cape Canaveral 
Air Force Station by quarter through 1m-

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 /SRMU 
Program 

Construction 0 30 30 140 140 290 290 290 290 280 170 170 0 
Operations 0 10 . 30 40 50 50 50 

Existing Titan IV Program 
Construction 0 50 90 90 40 40 
Operations 90 90 90 90 90 90 90 90 90 90 90 90 90 90 

MLV I Programb 

Operations 20 20 20 20 20 20 20 20 20 20 20 20 20 20 

MLV II Program 
~ 

Construction 70 100 120 90 40 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 2BO 170 170 0 
Operations tlO 110 110 110 160 170 110 190 200 220 230 240 240 240 

Total tm 210 260 280 430 420 530 530 SOO 510 510 410 410 240 

BBased 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. 

bConstruction 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 ML V programs and the 

Titan IV program would not result in impacts to community land use patterns because there 

would be no significant increase in the local population. The activities will ~ot 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 employment level of about 

1,700 workers during the second quarter of 1990. Approximately half of the operations 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 rem~g half of 

peak operational employment of 1,080 workers (or S40 workers) would represent a 4.6% 

increase over the existing level of USAF and associated contractor employment 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 cumulative projects are small in 

Brevard County's overall economic context, adverse impacts. to community employment would 

not be expected and economic benefits would be small. 
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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. 21.1.1, 

temporary housing in central Brevard County is expected to be readily available. 

Employment of permanent employees associated with the ML V 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 (Malho~ 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 enrollment 

increases would be distnbuted 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 ML V I, ML V 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 pepple is not· 

expected to impact local wastewater treatment syste~ 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. 

He81th caIe. 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 communic:ation with Janice Morrissey, SAle, 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 

Aorida SHPO for the ML V 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 (LL CoL Penley, Commander 

CCAFS, personal communication with Janice Morrissey, SAlC, 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 I-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 

Authority. 
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3.1.2 Noise 

3.1.2.1 Regional amllocal impacts 

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 pubJic 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 ~ted with the expansion of the Titan IV program. 

Occupational exposure to, unsafe noise levels nearer the source would be feduced 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 tie 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 SO 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 m 
Area would be confined to the vicinity of the facilities, and would not affect off-site '-" 

populations. Theref()re, no significant noise impacts would be CXpected. 
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Table 3.4. Peak and attenuated DOise levels expected from operation of vehicles 
and equipment during construction for the Titan IV program at 

Cape Canaveral Air Force Station, Floridaa 

Distance from source 
Noise level 

Source (Peak) 50 ft 100 ft 200 ft 400ft 

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 6&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 lOS 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 

aNoise 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 protective 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 wo~d 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 mi 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. ne nearest communities to the LCa are about 10 mi away. 

Because Titan N launches wo~Jd occur infrequently (six per year maximum) and would involve 

very short exposure duration (1-2 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 the.se communities. 

When launch vehicles reach supersonic speeds, they produce pressure 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 orbiL Focusing results from t.he 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 reporte.d 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 inte~ 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. 

3.1.23 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 mufilers and noise-abatement 

devices to minimize noise levels during operation. 

3.1.3 Air Quality 

3.1.3.1 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 new SMAB would result in 

emissions of PM-10 from site demolition, earthmoving, and stiucture 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-10rrsP ratios for construction activities, based on measurements 50 m 

downwind of construction areas. The average PM-10rrsP ratios for various earthmoving 

operations ranged from 0.22 to 0.27. To be conservative, an average PM-10rrsP 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-lO 

emissions from construction were calculated to be: 

Total PM-10 = (0.36 tonlacre-month)(16.5 acres)(18 months) 

= 1(17 tons 

A dust suppression (watering) program would reduce PM-I0 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 froin 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 ~glm3 on a 24-hr basis and 0.2 ~glm3 on an annual basis. These increases 
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would be less than 5% and 1% of the 24-hr (150 J1.g/m3
) and annual (50 J1.g/m3

) 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:z, 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 the impacts to uncontrolled areas would be insignificant. 

Pre-Iaunch 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, NzO.., NO» and CO would be released during liquid fueling operations for the 

launch vehicles. Emissions of hydrazine (fuel) and NzO" (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 LC41, 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:z, and PM-10. 

Quantitative estimates of NO» CO, VOCs, CO:z, and PM-10 emissions during pre-launch 

processing would be similar to previously calculated emissions for Titan programs (USAF 1986; 

USAF 1988a). (&timates 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. 
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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 SO Ian. 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% wL), water 

(35% wL), 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 effiuent compositions. 

The elements and compounds in Table 3.5 comprise over 99.9% of the SRM effiuent 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 lb and 1,360,000 lb, 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,lb, 63% greater than for 

the SRMU. 

The combustion products shown in Table 3.5 would be distnbuted along the vehicle 

trajectory to an altitude of roughly 50 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 (S1S)] and other large space vehicle launches. it is typical for the 

buoyant ground cloud to rise 1 Jan 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 HC and 

AlzO,. The other combustion products (1) would be nontoxic, (2) would react rapidly to 
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Table 3.5. Combustion produds at the D02ZIe exit plane for 
'litan IV-Type 1 and 'litan IV-Type 2 (SRMU) 

stage zero boos~ 

Titan IV-Type 1 Titan IV-Type 2 
(SRMU) 

Wt. % Wt. (tons) Wt. % Wt. (tons) 

30.45 180.2 35.88 244.2 
27.50 1627 21.93 149.3 
297 17.6 249 17.0 
0.05 0.3 0.25 1.7 
0.39 2.3 0.00 0.0 

20.67 122.3 21.14 143.9 
248 14.7 221 15.1 
6.97 41.2 7.69 52.3 
8.50 50.3 8.34 56.8 

aTotal emissions from two solid rocket motors; emissions would be distnouted along 
a trajectory from ground level to an altitude of 50 kID. 

form nontoxic compounds, or (3) would be emitted in insignificant quantities. The He in 

SRM exhaust clouds tends to partition between gaseous and aerosol phases (Cofer et ale 

1985) and can be toxic above certain concentrations. The National Research Council 

(NRC) recommends that 1-hr average He concentrations "in connection with community 

exposure during space-shuttle launches" not exceed a level of 1 ppm (NRC 1987). 

AIzO" 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 Alz03 

concentrations with NAAQS for PM-10. The shortest averaging time for which a PM-I0 

NAAQS exists is 24 hr; a standard of 150 JJ.g/m3 is applicable. 

During the early stages of formation and transport, the ground clouds generated by 

STS and Titan launches contain large amounts of SRM emuent in both gaseous and aerosol 

form. For the most part, the aerosols are water droplets containing dissolved He and 

particulate AlzO) 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 S1'S 

launches contain subs~tially greater amounts of water than TItan ground clouds, because 

of the vehicle's larger SRMs, main engine exhaust (Hz + Oz -> HzO), and greater deluge 

water requirements. Thus, TItan ground clouds are drier than STS ones, and produce 

generally ~maller 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 m launch at 

Cape Canaveral, and resulted in rain of pH 1 about 5 km (3 1Dl) from the launch pad and 

pH 2 about 10 km (6 mil away (PeDett et aL 1983). For STS launches, model predictions 

have indicated the possibility of acid rain with pH S1 at distances up to 20 km (12 mil from 

the launch pad and pH S2 up to 200 km (120 mil away (NASA 1978). 

In order to estimat.e ground-level concentrations of the SRM exhaust products 

downwind of the CCAFS launch pads, the Rocket Effiuent 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 V AFB in support of various launch activities. The V AFB REEDM 

version contains site-specific algorithms to handle the unique terrain and wind-field 

conditions at VMS.' For simulation of Titan IV effiuent dispersion at CCAFS, the 

V AFB-specific terrainlWind 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, tempera~ 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 

HQ and AlzO, discussed ~low 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 wmst-case dispersion conditioDS 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/f!:1 0739 4.1 11.3 3100 3200 200 m-500 m 
morning (moderate) 

Summer, light 7/12/87 0715 2.1 5.1 2200 239" Surface-
wind 200 m (weak) 

Summer, on-shore 8116/88 0615 1.0 6.2 1530 1650 Surface-
flow 200 m (weak) 

Fall, sea breeze 11/11/88 1313 2.S 21 32° 319" None below 
10,000 ft 
(3,048 m) 

generate more He and AlzOJ than a Type 1 launch. ~e 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 He and AI20 3 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 He and 24-hr AIl0 3 concentrations at a given distance can be obtained from 

the left and right scales, respectively. 

Maximum 1-hr He 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 He 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 AIzO) concentration beyond the distance of the 

nearest CCAFS property boundary was 25 Jl.g/m3
, which is well below the 24-hr NAAQS for 

PM-10 of 150 Jl.g/m3
• In 1986, the maximum measured 24-hr TSP concentration in the 

Titusville and Merritt Island area was 104 Jl.g/m3 (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 Jl.g/m3. This is quite a 

conservative estimate because it assumes that the highest yearly 24-hr particulate matter 

concentration attnbutable to other sources would occur on the same day as the highest 

estimated concentration from a normal launch. 

3.1.3.2 Cumulative impacts 

Lower atmosphere 

Because of the brief and sporadic nature of atmospheric emissions associated with 

tbe 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 effects 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 



114 

radiation in the 290-310 run 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 SO 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 He, 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 SO km, and would produce combustion products of less concern to the ozone 

layer. The total SRM bum 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 launcheslyear, 

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 muc~ smaller 

than perturbations resulting from natural or anthropogenic causes. Gille has summarized 

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 6Olyear~ecrease from 0.2 to 0.3%. 

The reference cited for the finding in item (2) was a 1979 report by the U.S. 

DepartIIient 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 Ian (49,000 ft) causing stratospheric ozone depletion and 

lower altitude flights causing stratospheric ozone production. 

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~.2S% 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 attnbuted 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 HO 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 V AFB) of 8 per year is 

planned in the early 19905. The annual He emission rate under this plan was compared 

with the annual STS He 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 He 
emissions), the He 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 modefuig studies. Assuming 
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that additional ozone depletion is approximately proportional to the additional HC 

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 global in nature; and the cumulative effects of m~ small so~ taken ' 

together, can add up to serious adverse effects, even though each inaMdual 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 HO emissions per 

launch are 'only about 50-60% of those for the STS. 

In summarr" the incremental effects of the proposed action on stratospheric ozone 

and on ground-level UVB are expected to be far below the ,effe:cts attnbutable to other, 

natural and man-made causes. Still,. the global nature of the ozone depletion problem 

implies that all sources of depl~tion 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 S1'S. H LRBs prove reliable, they 

may replace SRMs on future unmanned booster systems such as Titan IV-Type 2 (SRMU) 

as well. 

3.1.3.3 Mitigation, 

PM-lO 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-lO 

emissions by at least 50% (EPA 1985). Other construction activities associated with the 



117 

Titan IV-Type 2 (SRMU) program would involve relatively little or no soil disturbance and 

PM-lO 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 wo~d 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 ildverse air quality impacts from the exhaust cloud is 

accomplished through dispersion forecasts which affect the qecision 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 potenti~ source strength data, to predict the 

length ~d 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 emuent 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 

tiansient 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 

Soil that is exposed during construction of the new SMAB and PFCP 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 processiog 

Eftluents 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 retentioD pond on the northwest side of 

the site in accordance with permit requirements established by the SL Johns River Water 

Management DistricL The retention pond would be· designed to retain runoff long enough 

for suspended particulates to settle. Oarified runoff would then be discharged to the 

Banana River via a buried pipeline in accordance with limitations set in the permiL 

Sanitary wastewater from a work force of less than 200 persoimel·Would· be treated 

on-site by a secondary waste treatment facility. Treated emuent 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 (APR 

88-15, Florida Administrative Code 17-6, and FDER domestic wastewater permit conditions). 

Effluents andlor stormwater runoff from other Titan 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 LC41. About 300,000 gal would be deluge water, some of 

which would be dispersed by the ~RM!SRMU exhaust (MMSLS 1988). About 320,000 gal 

would be collected in the launch duct sump, which drains to percolation ponds at LC-40 and 

LC41 (Fig. 24), preventing release of this deluge and washdown water to surface water 

bodies. The remaining BO,OOO gal would be bl~ by the exhaust onto uncontrolled areas of 

the lallnch fa~ility, 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 LC-40 and LC-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 AIZ0 3 or HC in solid, aerosol, andlor 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. 

3.1.4.2 Cumulatiw: impads 

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 lie -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 surfi.ice 

water impacts that may result from ground cloud deposition in the Banana River Would not 

be expected. 

3.1.4.3 Monitoring and mitigation 

Best Management Practices would be used during construction to minimize the 

potential impacts of soil erosion and materials transport. For example, hay bales or plastic 

skirts installed between exposed soils and anyon-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 

3.1.5.1 Regional and local impacts 

The launch water requiremen~ descnDed 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 SOO 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 O~ larger porosity would reduce the impact). 

Th~ maximum groundwater velocity in the sur.ficial aquifer is estimated to be 110 ftIyear 

(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 LC-41. Based on the preceding analysis, a minimum 

of 11 yeaIS would be required for groundwater to reach these wetlands, which are 1200 ft 

west of the percolation ponds. Although mixing with natural ground;water 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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3.1.5.2 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 

CCAFS 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. 

3.1.5.3 Monitoring and mitigation 

A network of five groundwater monitoring wells has been installed around LC-40 

LC-41 (Fig. 24) 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 driiled 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 groulidwater 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 Tenestrial 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. OQ:asionai 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 tires are usually successfully contained and limited to the 

ruderal vegetation within the launch complexeL 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 suinmaries to be very low. 

Wet deposition of HC 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 9S 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 12O-dBA) noises. The 9S-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. 

3.1.6.2 Cumulative impads 

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 impa~ because vegetation is likely to recover during the interval between 

deposition episodes. 

A maximum of IS'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 9S 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. 

3.1.6.3 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 (O.8-acre) wetland 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 insignificanL 

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 resulL Because no surface water bodies receive direct runoff from the sites during 

deluge water disc~arge, 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 emuent 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 HO 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 HO 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_7.2 Cumulative impacts 

Construction in the m. 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.L 7.3 Monitoring and mitigation 

, Because the proposed action would include construction of a 1.6-acre replacement 

wetland along the western portion of the SMAB 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 FloodpJaiDs and Wetlands 

3.1.8.1 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 sheD) to raise the site to a level of 9 ft above mean sea level 

(MSL). This elevation is above both the base (l00-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 S40,OOO 

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 US. 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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3.1.8.2 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 HCI and AIzO, from the 

ground clouds from various launches at CCAFS could impact the biota and water quality in 

these areas. Impacts would result from decreases in pH associated with the HCI 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 A1z~ should be mjnimal, and the AIzO, should be nontoxic because of jts 

insolubility at the normal pH of the receiving waters (USAF 1986).· 

3.1.&3 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. 

2 The new wetland 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 2S 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. 

5. 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 a 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 Hq 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 

3.1.9.1 Facility Jighting im.pads 

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 endange~ 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 LC40 and 

LC41 and light management plans are currently under development for these facilities. 

When the LC40 and LC41 plans are approved by the FWS, complete implementation, 

including replacement of light controls and fixtures, is expected to take about one year. 

3.1.9.2 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 (HC) 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 habitai for either the 

scrub jay or the beach mouse within the high-risk zone. 

3.1.9.3 Launch efIi:ds 

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 198ge; 

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 

3.1.9.4 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 

ML V I, which will launch Delta vehicles, and the ML V n, 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 ML V I nor n 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 HCI, 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 

CCAFS facilities during the nesting season should reduce adverse impacts to sea turtles. 
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3.1.9.5 Monitoring and mitiption 

In consultation with the FWS regarding impacts to protected species, the USAF 

agr.:eed to estabJjsh a monitoring plan to measure the, effects of the ground cloud and noise 

from a, TItan m launch vehicle on surrogate species of a rodent and bird. 

The TItan m· vehicle has one-third less power th~ the TI~ IV; however, the FWS 

~elieves the results from this test will be applicable. The Pl'9posal 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 a,n 

excavated burrow. In addition, at each location, measuring devices will be used to record 

noise levels and concentration of chemicals in the cloud. TI;le launc~es of two other Titan 

m's will be videotaped to record the dispersion of the clo~ 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 protQcol for similar ~onitoring of 

TItan IV launches at LC-41. The USAF and FWS will conduct joint field inspections ,of the 

habitat immediately following launches. 

In addition, the USAF has agreed to leg-band and color mark scrub· jays at both 

pads for the purpose Qf future monitoring during the TItan IV launches. ,The results of the 

banding effort will provide information on home range, density, mortality, and 

emigrationfunmigration resulting from the launch activity. 
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3.2 VANDENBERG AIR FORCE BASE 

3.21 Man-Made F.mironment 

3.21.1 Regional and local impacts 

A maximum of 15 construction workers would be ~ted 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 of474 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. 

3.21.2 Cumulative impacts 

Cumulative impacts to community resources would be dependent on existing and 

planned launch programs and operations at V AFB. 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 V AFB was 

cliscontinued 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, SAle, June 15, 1989). 
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Rental housing has experienced no adverse impacts, and possibly 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 V AFB (personal 

communication from T. Martin, Principal Planner, City of Lompoc, to Janice Morrissey, 

SAle, 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 commumcation "from T. Martin, Principal 

Planner, City of Lompoc, to Janice Morrissey, SAle, June 15, 1989). 

Traffic flow near the base is not a problem. Traffic has decreased substantially since 

completion of SLC6 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, concrete, lumber and other building materials 

which would be disposed of at an approved Class m or Class II landfill, either onbase or at 

the Brevard County Solid Waste Disposal Facility, as prescn"bed by the USAF in the project 

specificatioos. 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 EP A~permitted RCRA 

hazardous waste storage facility on North V AFB for subsequent recycling or disposal at a 
- " 

Class I )andfflJ The North V AFB facility has a capacity of 45,760 gallons and stored an 

average of 15,400 gaUons in 1987. Disposal at a Qass I landfill would contnbute 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 PoUutants 

(40 CFR 61) and disposed of in accordance with V AFB OPLAN 8S5505-89. 

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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3.2.1.3 Mitigation 

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

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

3.2.2 Cultural Resoun:es 

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. 

3.2.3 Noise 

3.23.1 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 cons~on 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 V AFB would be the same 

as those descnbed for CCAFS (Sect. 3.1.21) 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 SLC-4E), 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 ~ expected from launch noise ~ted with the expanded Titan IV 

program. Some individuals might be annoyed briefly. 

The nature of sonic booms was discussed in Sect. 3.1.21. Space launches from 

V AFB are into polar orbit, and some launch trajectories from V AFB travel over the 
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Channel Islands. Although the coastal communities near V AFB would not be affected by 

sonic booms, the Channel Islands to the south of V AFB might experience focused sonic 

booms with overpressures up to 10 lbiff (USAF 1989d). Potential noise impacts to wildlife 

on the Islands are discussed in Sect. 3.27. 

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 V AFB, 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 V AFB 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 1990-199S, the maximum 

number of TItan IV launches (4 per year) was considered with the other USAF launch 

programs at V AFB, specifically (1) 1 to 2 launches per year of the Atlas and Scout missiles 

from South V AFB, (2) up to 3 launches per year of the TItan n vehicle from SLC-4W, and 

(3) about 10 launches per year of Minuteman missiles from North V AFB (USAF 1988f). 

'Ibis represents a maximum to 19 launches per year, or a maximum launch frequency of 

about 1 every 3 weeks. The launches of Minuteman missiles from North V AFB (up to 

10 .per year) make only a minor noise contnbution to South V AFB and adjacent 

communities because the -lauilch site is in the northernmost portion of V AFB. No 

significant cumulative noise impacts would be anticipated from all USAF launch operations, 

although annoyance among sensitive individuals might increase slightly. 

3.23.3 MoDitoring 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 

muffiers and noise-abatement devices to minimize noise levels during operation. 

In addition, a monitoring plan to be developed for the Titan IV program at V AFB 

would include noise measurement at selected locations. 

3.2.4 Air Quality 

3.2.4.1 Regional and local impacts 

Construction activities at V AFB 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 SLC-4E 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 V AFB 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 NOr 

An Air Permit Applica~on for the OVSS has been submitted to the Santa Barbara County 

Air Pollution Control District (USAF 1988e). 



138 

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 V AFB 

from actions assessed in previous documentation (USAF 1988b) is that 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 V AFB 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 V AFB staff experienced in using the REEDM model. 

The results of the four V AFB REEDM runs are summarized graphically in rIg. 3.4. 

The four curves repri:sent maximum predicted ground-level plume-centerline concentrations 

as a function of distance for the four meteorological scenarios. One-hr HO and 24-hr 

Alz03 concentrations at a given distance can be obtained from the left and right scales, 

respectively. 

The' maximum HC concentration beyond the nearest V AFB property boundary was 

predicted to be approximately equal to the NRCrecommended SPEGL I-hr limit of 1 ppm 

for the autumn meteorological scenario. This result is 4-5 times higher than the highest 

HO concentration predicted for the CCAFS scenarios and is most likely the result of the 

higher terrain at V AFB, which reduces the effective height of the plume above ground-level 

receptors. As is the case with all pOtentially hazardous launch-related activities, V AFB .' . 

meteorological forecasting staff would conduct dispersion modeling before launch to ensure 

that adverse concentrations do not occur over populated areas inside or outside V AFB" 

The maximum predicted Al10 3 concentration beyond the distance of the nearest 

VAFB property boundary was 105 lJ.g/m3
• Although no PM-10 monitoring data were 

available for V AFB, a maximum 24-hr background PM-I0 concentration of 35 1J.g/m3 was 

estimated, based on TSP measurements in Santa Barbara County (see Sect. 2.2.21). This 
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would yield a total maximum 24-hr PM-10 concentration of 140 lJg/m', which is below the 

24-hr NAAQS of 150 lJg/m', but above the CAAQS of 50 lJg/m3
• The maximum predicted 

total PM-10 concentration is considered to be an ex:bemely conservative value, since 

maximum background and modeled impacts are assumed to coincide in time. It is also 

conservative because all plume AlzO, 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 Forte Base meteorological parametem for four 
seasoDal worst-case dispemion conditioDs used as input to the 

Rocket ElDuent EDaust Dispersion Model 

Wmd speed (m/s) Wind direction 
Local Temperature 

Date time Surface 500 m Surface 500 m inversions 

Winter 2/20/88 0330 1.5 1.8 90" 3300 Surface-100 m 
(strong); 
100-900 m 
(weak) 

Spring 3/21/88 0400 1.0 2.6 24()D 343° 150-350 m 
(strong); 
35~m 
(weak) 

Summer 8I1W 0400 1.0 2.5 2500 SOO-8OO m 
(strong) 

Fall 111l2/ffl 0400 1.0 3.1 ISO Surface-lOO m 
(strong); 
100-500 m 
(moderate) 

3.24.2 Cumulative impacts 

Lower atmosphere 

Given the brief and infrequent nature of the emissio~ associated with V AFB launch 

programs, cumulative impacts on lower atmosphere air quality would be minor. Air quality 

in the V AFB area is currently quite good, except that ozone levels are near the NAAQS. 
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Incremental emissions of ozone precursors (NOz 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 V AFB 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 V AFB Titan IV-Type 2 (SRMU) launches on upper 

atmosphere ozone levels would be very small compared with impacts from other natural and 

man-made caus~ (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 alternative vehicles [Titan IV-Type 2 (SRMU) or S1'S] for 

launching the desired payloac;ls, the Titan IV-Type 2 (SRMU) would have less impact on 

upper atmosphere ozone levels, since the Ha emissions per payload would be about SO-

60% of those for the STS. 

3.2.4.3 Monitoring and mitigation 

A monitoring plan will be developed for the TItan IV program at V AFB and will 

include air quality sampling. 

Consl:lUc:tion aDd pre-Jaunc:h pnx1"£'Lag 

The proposed ~on would involve v~ry little grading, fill, or excavation activity at 

VAFB. PM-10 emissions associated with such ear$moving 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 qu8Iity impacts from the exhaust cloud would be 

accomplished through dispersion forecasts that affect the decision whether to launch a 

vehicle at the scheduled time. V AFB maintains extensive meteorological monitoring and 

forecasting facilities. One function o~ the meteorological facilities and staff is to provide 

forecasts of the PHC before launches and associated operations. The V AFB 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 

emuent concentrations. 

3.2.5 Surface Water 

3.2.5.1 Regional and local impacts 

Approximately 220,000 gal of deluge and washdown Water would be required per 

TItan IV launch at SLC-4E. About 170,000 gal would be deluge water (USAF 1988b), 

some of which would be dispersed by the SRMISRMU exhatist. (The quantity of deluge 

water differs from: that used at CCAFS because of launch operations procedural 

differences.) About 1SO,000 gal would be collected in the flame bucket and directed to a 

wastewater retention basin [exhaust duct sump (EDS)] for temporary storage at SLC-4E. 

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 andlor 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. 3.25.2). 

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 on-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. 3.25.2). 

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 He. 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 SLC-4E vicinity. Short-term' acidification of 

waters in Spring Canyon Creek could occur under certain atmospheric conditions (see 

Sect. 3.24). Water quality samples taken in Spring Canyon Creek upstream of the SLC-4 

launch area have shown depressed pH and alkalinity levels, which would be indicative of 

deposition from a ground cloud. These water quality parameters returned to levels reported 

for other V AFB 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 24) 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 Al:O, 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'1.0, deposition. Because TItan IV launches will continue and TItan IV-Type 

2 (SRMU) launches WiIl'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'1.0, 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. 2 2 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 SLC-4 should be minor. 
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3.25.2 Cumulative impacts 

The current water quality in Spring Canyon Creek (Sect. 221.2) reflects the 

cumulative impacts of launches from SLC-4E 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. 

3.25.3 MODitoring and mitigation 

A surface water monitoring plan will be implemented as part of the TItan IV 

program. IT 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 SLC-4E 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 

19881). 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 SLC6 for 

treatment as descn"bed in Sect. 3.25.1. This action would mitigate water quality impacts of 

deluge water discharge to Spring Canyon Creek associated with previous TItan (Ill and 

34D) launches from SLC-4E. 
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3.2.6 GroUDdwater 

32.6.1 Rcgicmal and local impacIs 

The impact on the groundwater supply at South V AFB would be insignificant for 

TItan IV launches at SLC4E. Based on the preceding laun~ water requirements and a 

launch rate of two per year, annual grou~dwater withdrawn for deluge and washdown water 

would be about 0.3% of annual groundwater supplies currently com.umed at South V AFB. 

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 conde~ 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. 3.25.1, deluge and washdown water collected in the EDS system 

would be trucked to SLC6 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 SLC6 would preclude any groundwater 

impacts near SLC4E. Impacts of an accidental leak are discussed in Sect. 3.3~4. 

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). 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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3.26.3 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 SLC-4E will be routinely inspected 

for leaks and resealed, if necessary. 

32.7 Tellestrial Ecology 

3.2.7.1 RegioDaI 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 

V AFB than at CCAFS. Likewise, vegetation recovery times from acid deposition damage 

may be longer at V AFB than at CCAFS because of the water stress that plants experience 

due to the drier climate. Plant species are also different at V AFB 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 
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Indian paintbrush, San Luis Obispo monardella, black-flowered figwort, and perhpas 

HotTman's sanicle) are likely to exist within the area that might be impacted by fire ()r acid 

deposition. 

Least terns and pinnepeds using the shoreline at Vandenberg could possibly 

experience noise levels in excess of 9S dB and a temporary hearing loss. 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 7S-day 

breffling 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. 

3~7.2 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. 



149 

Four TItan IV vehicles would be launched annually from V AFB and five launches 

for other programs would also be expected at south V AFB (see Sect. 3.23.2). 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 SLC4 and 

other vehicles. Launch pads could change in plant species and cover. If species at V AFB 

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 V AFB so 

it is ditlicult 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 V AFB 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 mne (e.g., launch noise exceeds 9S dBA) and (2) that noise impact 

mnes of the various missile laun~hes 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 (lO-min) or long (24-hr) intervals did show 

cumulative impacts (i.e., inner ear bleeding) (Manci et ale 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. 

3.27.3 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 evaluate 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 FlSherieS Service has recommended that ~e USAF continue to pursue a 

smaIl-take permit to cover all launch operations at V AFB as they affect protected marine 

mammals on-base and on the Channel Islands. 

3.2.8 Aquatic: Ecology 

3.2.8.1· RegioDal and local impacts 

Effects on water quality from discharge of deluge and washdown water from SLC-4E 

to Spring Canyon Creek are discussed in Sect. 3.25.2 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 creek 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. 

3.28.2 Cumulative impacts 

Between 1990 and 1995, about 12 TItan IV launches are planned from SLC4E. 

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 V AFB ephemeral streams. With continued launches, the potential for impacts 

to aquatic biota in Canada Honda Creek 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 

contnDution to the overall water quality than in larger streams. Therefore, the potential for 

impacts to existing aquatic biota would increase. 

3.28.3 Monitoring and mitigation 

The USAF will develop and implement a comprehensive monitoring plan for 

environmental resources at V AFB 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, aJJcalinity 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. 

32.9 FloodpJaiDs and Wetlands 

32.9.1 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 IDtration 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 stonnwater discharge and downstream water quality effects of ground cloud 

deposition. Historically, the effects of acidic deposition on vegetation. have been minimal 

32.9.2 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. 

," 
r 

}, 
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3.29.3 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 

comprehensive monitoring program planned for the TItan IV program. 

3.3 IMPACI'S OF ACCIDENTS 

3.3.1 Cape Caoaveral Air Force Station 

3.3.1.1 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. 31:1.3. 
!; 

3.3.1.2 liquid. pmpeDant 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:04 

and Aerozine-SO (a mixture of equal portions of hydrazine and unsymmetrical 

dimethylhydrazine). The mass of NzO .. used is nearly twice that of Aerozine-SO. Previous 

studies have indicated that for a given amount of propellant, NzO .. has greater potential than 

the hydrazines for toxic air quality effects (USAF 1989c). Although the hydrazines have 

lower recommended exposure limits than NzO .. (NRC 1985a NRC 1985b), the latter, 

evaporates much faster at typical ambient temperatures. Thus, for Aerozine-50 and NzO .. 

spills of comparable mass, the plume of NzO .. would travel farther downwind before 

atmospheric dispersion reduced the concentrations below recommended safety limits. 

Spills of NzO .. 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 

minimire exposure of unprotected populations to hazardous concentrations. Fust, the 

propellant loadirig systems are designed with redundant safety features, including meters and 

automatic shutoff valves, 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. Fmally, 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 

3.3.1.3 LaJlDdJ 

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 detlagration. 

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 Ha. 

Deflagration is defined here as a rapid, explosive. type of combustion involving the 

hypergolic liquid propellants (NzO.., NJI.., 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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evenL 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 descnbed above and would also burn more 

quickly. If the command destruct did not work, the solid fuel would probably break into 

larger fragments and bum as descnbed for the conflagration evenL Thus, HO impacts for a 

conflagration event are expected to be greater than or equal to those for a deflagration 

evenL 

The REEDM model has been enhanced in order to simulate both the conflagration 

and det1agration events descnbed previously. For the deflagration event, the REEDM 

model assumes that 80% of the N10 4 and 20% of the Nl~ and UDMH remain 

uncombusted after detonation. These assumptions are based on observations made after a 

1986 TItan 34D vehicle destruct at V AFB, which occurred at an altitude of 300 ft above the 

launch pad Note that N10 4 dissociates almost completely in the ambient air, forming NOz­

Therefore, all impacts from N10 4 propellant are discussed in terms of NOz-

In order to provide an indication of the potential air quality impacts from 

conflagration or deflagration events at CCAFS, the REEDM model was run without the 

V AFB-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 (SecL 3.1.3.1). 

REEDM model results for TItan IV SRMU deflagriltion and conflagration events at 

CCAFS are summarized in Table 3.8. EXcept for NO:b the maximum predicted 

concentrations beyond the distance of the nearest uncontrolled areas (outside CCAFS and 

KSC, 10 mi from LC40) were below the SPEGLs recommended by the NRC (NRC 1987, 

NRC 1985a, NRC 1985b). The maximum predicted I-hr N01 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 ~ Rocket Effluent Exhaust Dispersion ModeI;Jredicted air quality impacts for 
ddIagration and contlagration events at Cape Cammnl. Air Force Station 

Maximum I-br National 
concentration Research 

Air outside CCAFS/KSCS Meteorological Council l-hi 
Event pollutant (ppm) scenario SPEGLb (ppm) 

Conflagration HO 0.66 Wmter, cold morning 1.0 

Detlagration NJi. 0.07 Summer, light wind 0.12 
UDMH 0.04 Summe~ light wind 0.24 
NOz 1.09 Summer, light wind 1.0 

aCape Canaveral Air Force Station/Kennedy Space Center. 
bghort-term public emergency guidance levels (SPEGLs) recommended by the 

National Reseaich 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 ~e. These impacts should generally be 

contained wi~ 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 intlight termination if the vehicle 

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 mc and mo 
launch failure, the radius of the contaminated water column could vary from 800 to 8000 ft. 

depending on the amount of propellant released (USAF 1~). Such an accident would 

cause short-tet:m impacts to water quality and aquatic resources (see Sect. 3.2.8.1). 
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3.3.2 Vandenberg Air Foree Base 

3.3.21 Storage aDd assembly 

.Assembly of most TItan IV vehicle components (including 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. 

'Ibis 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. 3.3.23 provides an upper bound on the potential air quality 

impacts resulting from the worst-case assembly accidenl 

3.3.2.2 Liquid propeDant handling 

The types and amounts of liquid propellants used for TItan IV-Type 2 (SRMU) 

launches at V AFB would be essentially identical to those used at CCAFS. Safety 

procedures for handling the propellants at V AFB 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 

3.2.4.1), it appears that the unique terrain and meteorological conditions at V AFB 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 V AFB to determine 

whether to cOnduct hazardous propellant transfers, thus protecting off-base and on-base 

populations in the event of accidental spills. 

3.3.23 launch 

The analysis of potential air quality impacts associated with a launch accident at 

V AFB was -identical to the analysis for CCAFS, except that the V AFB analysis utilized the 

V AFB-specific wind/terrain algorithms of REEDM and the four V AFB meteorological cases 
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used for the routine launch analysis descnDed in Sect. 3.24.1. The REEDM results for the 

conflagration and detlagration events (Sect. 3.3.1.3) are summarized in Table 3.9. 

For the worst-case (fall) meteorological scenario, maximum concentrations of NA 

and NOz beyond the distance to the nearest land area outside V AFB (4 mi from SLC-4E) 

were several times greater than .the NRCrecommended SPEGLs. The V AFB .. 

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 carty 

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

Table 3.9. RDCb:t Eftluent Exhaust Dispenion ModeI-pn:dicted air quality impadS for 
defIagration and conflagration events at Vandenberg Air Force Base 

Maximum 1-br National 
concentration Research 

outside Vandenberg Council 
Air Air Force Base Meteorological I-br SPEGLa 

Event pollutant (ppm) scenario (ppm) 

Conflagration HC 0.68 Fall 1.0 

Denagration NA 0.33 Fall 0.12 
UDMH 0.17 Fall 0.24 
NOz 4.29 Fall 1.0 

-Short-term public emergency guidance levels (SPEGu) reco~ended by the 
Natiolial Research Council (NRC 1987; NRC 1985a; NRC 1985b). 

3.3~4 Failed liner at SLC6 evaporation pond 

Groundwater could be contaminated by the contents of the SLC6 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 le~ 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 COMPUANCE 

4.1 CAPE CANA VERA!. AIR FORCE STATION 

4.Ll 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 

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. 

4.1.2 Water Quality 

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 ~, LC-40, or LC-41 because the planned modifications will nei~er 

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 s~ormwater permit for the new SMAB 

in May 1989 (SJRWMD 1989). 

161 
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4.1.22 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 LC40 and LC41, 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, ORN!., September 26, 1989). 

4.1.23 Industrial wastewater cmcbarge 

Wastewater from the LC-40 and LC41 TItan IV program operations includes deluge 

and washdewn water discharged during launch activities. An application has been filed with 

the FDER under Chap. 17-4 regulations to permit discharge from LC40 and LC41. 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. 

4.1.2.4 FloodplaiDs and wetlands 

Section 404 of the Oean Water Act (33 USC 1251 et seq.) authorizes the 

U.s. 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. 

4.1.3 'I1m:atened and &dangered 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 andlor 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. Consultation with the FWS 

and NMFS is included in the ecological impact analysis conducted as part of the NEP A 

review and is reported in NEP A 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. 

4.1.4 Spill Prevention 

A Spills Prevention, Contro~ 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 oiJ/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 lAW OPLAN 19-14, Hazardous Substance Pollution Contingency Plan. 

The Coastal Zone Management Act of 1972 (Pub. 1.. 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 discretiQn o~ or held in -trust by the federal 

government. 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 

determinatio~ will be submitted to the state of Florida for consistency review. 

4.1.6 Historic Resoura:s 

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. q. 
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4.2 VANDENBERG AIR FORCE BASE 

4.21 Air Quality 

The proposed action at V AFB would not require additional air pollution permits. 

However, the Air Force plans to replace an eXisting OVSS at SLC-4E with a new, more 

efficient, bigher-capacity syste1ll- This action would result in a decrease in N01 emissions 

from oxidizer vapor scrubbing at SLC-4E. A permit application for the new OVSS been 

submitted to the Santa Barbara County Air Pollution Control District (USAF 1988e). 

4.22 Water Quality 

The wastewater management plan for launches at SLC-4E requires the approval of 

the California RWQCB, Central Coast Region. 

4.2.2.1 Stormwater discharge 

Currently, no requirement eXists to test or permit stormwater discharge. The 

California R WQCB has requested information on the quality of stormwater runoff from 

SLC-4 to determine if it has contaminated water collecting in the EDS and flame bucket to 

the extent that a permit would be required 

4.2.2.2 Sewage tteatment 

The RWQCB regulates wastewater treatment facilities discharging their effiuents to 

the surface. Sewage discharge from the outlying areas of V AFB 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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4.2.2.3 Industrial wastewater discharge 

Industrial wastewater discharge is regulated by the California RWQqL Because of 

the potential for surface water and groundwater contamination, the RWQCB has detel'D$led 

that unmitigated discharge of wastewater from SLC-4 is no longer, acc;eptable. In an 

Industrial Wastewater Management Pl~ submitted to RWQCB in ~une 1989, the USAF 

proposes to collect .wastewater from SLC-4 and transport it to SLC6 for treatment in an 

existing plant that was built for the Space Shuttle PI'Qgram. Prior to treatment, the wa~er 

quality of the wastewater will be analyzed. If bydrazine is p~t, it wijI 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. 

4.2.2.4 FIoodpIaiDs and wetlands 

Section 404 of the Oean 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 V AFB; therefore, a permit will 

not be required. 

4.2.3 11ueatened and Endangen:d Species 

Sect. 4.1.3 describes the consultation required regarding threatened and endangered 

species. Consultation with the FWS and NMFS .with j~iction in the V AFB region has 

been completed. Correspondence is included in App. B ~d App. C. 

4.24 SpDI PrCiCIltion 

No discharges of oil/petroleum or fuels are expected from SLC-4. Lubricants and 

fuels stored on-site would he in hermed 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 lAW OPLAN 

19-14, the Hazardous Substance Pollution Contingency Plan, and VAFB Operations Plan 

8S5505-89, Hazardous Waste Management Plan. 

4.2.S 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). 

4.26 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 V AFB (see App. q. 
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APPENDIX A 

FINDINGS OF NO SIGNIFICANT IMPACT (FONSIs) 
FOR PREVIOUS ENVIRONMENTAL ASSESSMENTS 

. ON THE TIT AN IV PROGRAl\f 



INrIODOcrION 

FINDING OF NO StGNI7tCAN'1' IMPAcr (FONSI) 
COML!MEN'l'ARY EXPENDABLE LAUNCH VEHICL! PROGRAM 

CAPE CANAVERAL AIR FORCE STATION. FLORIDA 

DESCRIPTION OF THE PROPOSED ACtION 

To support the Department of Defense (DOD) Space Progra., and to ensure 

acce •• co space through a secondary launch capability using expendable 

launch vehicles, the O.S. A1r Force (VSAl) propose. to renovate and 

lIloci1fy l.auncb ColllPls 41 at Cape Caaaveral A.1r Force Station (CCAlS), 

Flor14a, to accommodate tbe proposed COIIlPleaaentary Expendable Launch 

Veh1cle (CELV) progralllo 

PSOlOSED AerION 

The propo •• d action calla tor Che renovacion aDd modificacion of an 
exiscing launcb COlllPlex (Launch co.plex 41) locace~ on che nortbernmost 

extension of CCAFS. TMs action is required to support tbe OSAF' 5 CELV 
program ucilizing modified Tican 340 space boo.cers known as Titan 3407. 

The CELV progra. is ciea1ped co provicie adci1 C10w space launch 
capabill cy for OSAF launches in support of DOD progr.... The payload 

capac1cies of the Tican 34D7 are cOlllpacible wich chose of che Space 

Shuttle. 

Launch COlllplex 41, which vas used Co launch T1 can space boosters uncU 

1977, reeains skeleton structure. of the ~bilical and mobile service 

Cowers, 1n-place fuel storage araas, and a launch pad. The renovations 

and lIlOci1ficac10ns co che cOlllplex include caarouc and refurbishment of 

structural, lIlechanical, and eleccrical systems; and modification of 

transport and fuel Syst8lllS, 1ncluding che 1nstallacion of air pollution 
control devices for the fuel and oxidizer systems. 

Following renovacion and IIlcdification of Launch Complex 4l facilities. 

aystellls and space vehicles will be tested to validate cheir perfo~nce 

A-3 
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aga1nlt design requiresents. In1c1al Launch CApab11icy (tLC) for che 
proposed CELV'1s October 1988. 

NAtUIAL ENVIIONMENr 

At: Quality 
The proposed C!LV prograa Will noc significantly impact air'qualicy of 

CCAIS or surround1ng areas. Pr1~ry const1cuents of che ground level 

ezbauat cloud produced by che saUd rocket ·motors (SL'U) ot che 
T1 tall 34D1 will be carboD IIIOnoX1d. (CO). hydrogen chlorid. (tiel). and 

alWld.nuII ox:1de (AlZ03). Becaus. the nearest ancoatrolled ana 
is 16 kilosetera (km) fros che launch a1ce, It 1. expected thac ch. 

,.aara! popu1at101l Will aat be exposed to tiel conceneracions, ,reacar 
tball the curranc Occupac1oaal Satacy aad Health Adain1straci01l (OSHA) 
p.nlisdbla Ullit of , pans p.r ad.lli01l (ppa). III acld1C1on, CODceatra­

c10aa ot CD aDd Al203 are pr.dicted DOC co exceed ehe National 
Ambianc .\1r Quality Standards (NAAQS), azaywbare b.you cbe 11111118d1au 
araaadj ac.nt co ch. laWlcb COIIplex. As pare of che renOyaeiOD of 

Launcb eollqJlex 41, air pollution concrol dances Will b. inscall.d co 
coatrol th. emiss10as of Aaroa1ae 50 &ad a1crolea cecrox1~e 

(N204). In actd1 Cion, spill concrol and conCa1ft118nt fac111 Ci •• 

are sulf1c1enc eo reea1n emera.nc,. or acc1dencal spills and pr.v.nc 
r.l .... of hazardous fumes co che acmasphera. 

So11s . , 
tllqJlemencatioD of che CELV prograa, includ1nl che refurbishmenc of 

Launch ~.plex 41, will noc involve new excavaclon and Will noc impact 

sol1s OD CCAJ'S. 
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tlyd~lolY 

No significant 1mpacts to ground water or surface water hydrology will 

result from the CELV program. All water use for the C!LV program will 

coma from muD1cipal wacer supplies and will be scorad prior to ~se 1n a 

l,OOO,OOO-gallon tank located on CCAFS. Some ground water recharge will 

occur as the result of aal~~e ~ater and fire suppressanc and launch 

complex was~own ~ater flowing directly off the pad and discharging to 

grade. All water discharged to grade will percolate into the surficial 

wacer table and flow toward che !anana River. 

{Jacar Quality 

No si.nificant long-term adverse impacts. co wacer quality will occur as 

a result of che CELV program. All deluge wacer and fire suppressant 

wacer collected in the flama buckec will be analyzed prior to discharge 

co srade. If ch1s wacar 11 cont_naced, 1t will be ramoved aM 

disposed of offsite in an appropriate aaaner. Spill control and 

containment facilities are proVided for all fuel tank areas to prevent 

che accidental release of propellauta to the eavironment. The pocencial 

ex1sta for a sbort-cerm, localized 1mpac:e on water quality in che 

=likely avenc of an early 1nflilhe failure of the Titan 34D7 vehicle. 

Due co che hypergol1c nature of the l1qu:Ld fuels, and ehe accivation of 

ehe .,.h1cle destruct system following a near-pad fUlht fa1l~re, 1Ii.:u'lIlal 

contaminacion of surface wacers is expected fallowing such an evenc. 

Surface wacer qualicy Will noc be s1gn1ficancly ~pacted by deposicion 
of Bel or AlZ03 from the ground cloud produced during liftoff of 

che Tiean 34D7 vehicle. Any Bel deposited in surrounding surface waters 

will be rapidly neucralized by the exeenaive buffering capacity of the 

Banana liver and adjacent marshes. In addicion, any Al203 deposited 
in surface waters will retu1n insoluble and will not be toxic to aquatic 

Ufe. 

Biota 

No significant ~:~acts to the biota of CCAFS and surrounding areas are 

expected to resu:: from che CELV program. No additional habitat will ~e 



108e or permanenely diseurbe4 due co ebe propose4 ace~V1eles. No 
criclcal habieat for chre~cene4 or endangere4 species wlll be lOle due 
co ebe CZLV progr... Aquaelc organisms will noe be slgnlflcanely 

111lltacuct due co depostelon of BCl or Al203 fro. ehe grouM level 

exbauac cloucl. 

M&'f-KADE ENVnoNMEN1' 

Populaclon 
The renovaC1on and mod1f1cae1on of Launch Complex 41 aM ehe subl~uene 

launch prograa of ehe CELV will have no slgn1l1canc 111lltacci on 

populaclon an4 hCNs~ng on CCAFS or lurroun41ng c01llllUn:l.eles. The CELV 

progr .. will uC11lze exiseing personnel available ae CCAlS, Pacrick A1r 

Force aaa. (PAlB), or ~urround1ng communieles. 

Soc:1oec:oaom. ca 

Launch Coaplax 41 vas escablished 1n che 1ILd-1960.. the p;opoa.d aLV 

procraa 1a coapaC1ble wich ehe surroundlng lan4 \IS., Vi.,ll noe ~uire 
add1C1o~ acreage ouesld. ehe boundar1 •• of eh. co.pl.x, and vill noe 

require aew uCi11cy .erv1c •• , nev cranaporcaC1on acce.a, or addielonal 

eGlployune. No s1gn1f1cane lapacCI co the socio.conocc. of CCAFS or 
Brevard Couney, Florida, are ancic1pae84. 

Safeey 

Safety aspects of prelaunch, laWlc:h, and posclatmc:h "hases of ehe 
proposed C!LV progr .. have been aA4r •••• 4 1n ch. T34D7 Acci4enc I1sk 
Assesa.ne Repococ (ABAll) (se. App.ndix A). This reporc ad.4resses ehe 

'rio can 34D7 fl1ghC vehlcle, supporc equipmene, an4 Launch Complex 41 ' 

facil1 d.es. All proc.4ure. clunng prelatmc:h, launch, an4 pOlclaunch 

phaaes of th. CELV prograa vill be carne4 oue according co ehe AiAl co 

ensure ope1mal safeey for all onD ... p.rsoanel. 

Nolse 
Nolse pollueion assoc1ace4 wieh ehe CELV pcoogra. will noe slgnificanely 
affece ehe gene coal public due co ehe diseance beeween ehe launch slce 



and the nearest unregulated area (i.e., 16 km). ~o1se produced during 

the launcn will be of short duraeion and at worst will be an infrequent 

nu1.aDce ratner than a health hazard. 

Archaeology and Cultural llesources 

t.aWlch CoaIplax41 or the surround1ng area does not coneun any unique 

archaeological or historical resources. ~o new construceion is required 

offsite. As a resuit, ehe CELV program will have no adverse 1mpaces co 

archaeological or culcural resources. 

FINDINGS 

Basect upon the above, a fineiq of no significane impacc 11 III&de. An 

Environmental Assassmene of the propoaed action, dated June 1986. is on 

fila ac: 

HQ Space Division 
P.O. Box 92960 
Worldvay Poscal Cancer 
Los ADseles, CA 90009 
ArrEN'l'ION: Mr. Habere C. Mason, SD/DEV 
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nJm%l1G Ol' 110 .S%c;zanCAH': XQAC: (I'OIIS%) 
f%UB IV DACE LAUBCB ftB%CLI: MOD%nc:a:%OHS 

AIm t.AaHCB OPDA:%OIIS ~ 
'111m_BaG Am roac:z usa, CAL%JIOUU 

%za apport og tM Depu'maa't og Del ... (J)OJ) -S-C:. pz'09ftII aad = 
pnv1da a • .v.d ac:c:e.. to ~c:e u1acJ .xpeadabl.e ~c:e i.1mc:h .,.lU.c:1. ••• 

'tM tJa1Ud Stau. AU r-c:e (uau). JlMdqaaz~. Spac:e D1v1a1= 1='01'0". 

C:OU'CZ'aC'C:Loa ad IIOCUg1c:a uou a't Spa_ I.A13Zlc:h CaIlpl..x 4 .. Ea. 't (SLC-4Z) 

&lid a.aocia'tecl fac:1lJ.u.. a't VaadaDbeq Ai.&' hl:a. .... (VU'B). 

CalJ.Ioni& fo&" pz'oc:ea~ uad l&13Zlc:biD9 og tb8 H UJI %V -S-- J:Ioo.tu. 

'IlU.. ac:Uoa npn_lIu a c:oIIua_ UOII og 'tba ;1 tall 

bepII ill 'tba aid 1960 •• 

SLC-4 U oollJ a IMd of a.o _pan ~ lAacII fac:1lJ. 'tie.: S%.C:-4w. vUc:h 

va. 11 •• 4 1IAU1. "ebnazy 1981 fo&" ficall IlXB ~_ClU. aAd i. 1:I.1a9 

.acU.lied fft f1ua IX lA_cm., &lid S%.C-d, wbic:h ~lItly la=c:u. 

~j,1:aA 341) .. 1U.c:l.a.. ~ u_. 341) .,.1U.c:~ U lM~ pha_cS 01&~ aDeI ",11.1. 

1M I"epl.aeed !Iy the ':1 tall IV v.h1e1... A . uZ1a1l. of fo~ ':1 Ull IV 

l&1mcM. pa" yu: u poaibl.e. IUtiAl lAueh c:apab1U:y (II.C) 1. -he... lo&" Oc:to!Mzo 1989. 

ftII propolMd aeUOII c:out.a of fth1c:l.e daa1p ..sJ.11c:aUolUI = 
,aaaa_ dau la&'i.zo payl.oada, C:0II8~0II og fac:1lJ.U.. em Nozo'th anc! 

Saat Ii VAn, &ad lIO~lc:aUo .. = pzooc:.u1A9 aDd silppoJ:': tae1l.1Ues on 

1I0~'tA alld S01l~ VAPB. ':1tall IV C:O.pOII.II't. v111 b. "1I1Ifac:~:ed 1n 

.,.:1ou puu of 'tM c:oacy aDd =aupo&"U4 by plaae 0&' nll. 'to VAn 

vtau-• .,.8u.. ~1:auaUOll. u.UacJ. &lid payload pnc:a •• 1IIq ",1U b. 

c:oadw:ud 111 pz'.pazoa UOD fozo la_c:lI. 
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2.1 MetaoJ:Olmaftd JUz oaaun 

:1ta~ IV p~o~: •• will ~e.~~ 1n .. te.po:a~ 1n~:ea •• 1~ a1: 

.u.1ou cm:u., =a.1::z'W:'d.= &Ad a c:aadAaaUaa of exUUA., ea1u1ou 

openUoaal. ..a.881ou 09e: t.be "8IIIOQD'C pn9i.01IaJ.y pilantad fo: Utaa 34D 

open do_ 1a .xpe~Uel. AU' .-1.a1ou f:aIa pro~ •• a open Uou rill. 1M 

aitigat.d by tbe u •• of cOlltzol equ1p •• llt allel by ~o.pl1allce w1~h 

.d.pa.l.a U_ 111 au qaal1:y peai t8 nDU. 'CUd by ~ CSU to tAe S4JI. ta 

Iu'Mza AU PoUud.OII Coa=Ol %)1aU'1ct. 

2.2 c:.olm alld So1l.s 

Beeaaae t.be aaoa t of _ COIIaUUC:'d.aa m =cUats=bed UU8 1. 

-.u, DO .1Pu1~t m.p.~t to ~lo91c: naov~. wU1" occ:azo a. a 

nRl.t of t.be :11:aB IV prOCJna. 'oua~l. iapa~U to polo91a n-=c •• 

f:o. e:o.10~ will. be p:.9.~ ted 0: iii t1,. heS by .... 11: •• " .uch •• 

n .... taUOII u4 .:0.1= c:oa=Ol tn_Ulan'C. 

UtJlaqll tile :1tall IV ~~ viM obu~ 1 u va ta: npp.1y f:_ All 

aqu1fu tMt 1a c:anaUy .xpe:1&ac£ag &II o~ft. _ pJ:Opo:UOII of 

-tao eIIa'C rilJ. be &XU'a~ foZ' tM prot:all 1. nlaUvel.y m.1pj.f1callt 

111 aGIIpa:1~ to tM goat C:V:&11 'Cloy c:ollRDlCS by ='10111., pntJftU at 

van. :Mn riU be DO iapac:t to ~ ~ 1I7*o~" a. a naul.t" of 

tII& :1 taJl. IV p:op... Iapac:u to .1I:fac:. va ~.: hy4zolo9Y w1l.1 ~. 

um. ted to tM cS1aclla:p of 50.000 gaUau paZ' 1a1mC1l ad an c:ou1c!&:ed 

1IuI~1C1aIl'Co Pouat1&l. i.IIp&C:'U to ~te: aDd nzofac:e vater 

qaalJ.:y ril,l" be 111 t1qa teeS by tM .~ to •• te ti.c:UZOV. 

~IlU .pec:U1ed by tM "~1nal. wau: gaaUty Coll=ol Ioa:d. 

hl:1l ~IlU a,. 1Ac:lade teaUJl9 of d811l9& _ ta: pr1o&' to 

tiscJlaq&. 'AenfoZ'e. IlO .1p1f1ca~ t illpac'C to 1I7*ol.ogy ucl va te: 

qg&U t'/ v1U oc:c:az:. 

2.4 B10ta 

':he exp&n.1ol1 0: :01l.~c:t1011 layc!oVll .:e •• fo: tlle ':1UIl IV 

PZ'09Z'- w:1ll. HaUl t 1."1 :.'\. 10.. of appJ:Ox:im& tal,. 011& aCZ'e of c!1me .== 
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bah1.~. Al. 'thcmcJ1l duD. -== 1a c:ou1du.e! • HIla1 t1ft ba~1 13 t azsd th1a 

pu'U=aJ.a~ locaUozs ba. DOt 1= • .,10u.1.y lMeA cU.a~=-e!. ~ 10.. 1a 

n" Uftl.y _l.J. vbezs C:OIIpa~.e! to the .1:. ot tJU.a ba~1 13 t ",1 t!U.za the 

pzo~.~ . a:u.. :u. u.. v1J.l be : •• toZ'K .fta~ u.. a. a c:ozsa=uc:t10ft 

la~ UN. O"tll8: c:ou=UC:Uozs OZ' 11M ~ u... !0Z' u. ~1 tazs rv 
pz'OP'aa 1d.l.l. be 11ld.tad to ana. of 1=.v1oua cU.atl:baAce. :han!on, no 

~1c:allt J.l!lpac:t to l.oaal. "' "91011&.1 b10u riU oc:cv !Z'OII 

... 1:Z'aC'ti0il OJ:' aIOCU.f1c:a UOD ac:U.,1 U.s. 

caZ'~1A 1&aacll ~aj.c:toZ'1.s f:o. ~1t&A IV apac: • .,.h1c:l..s w1l.l. 

pZ'oduc. s01l1c: boo.. tlla t 11&1' iA t.Z's.c:t the suzofac:. OD OZ' D.aZ' th. 

CU_l. I'hDU, v!u'c:h In lIIpoZ'UAt bJ:' •• c!1A9 gz'0UZlc!a foZ' • ft1J&ba: of 

p&"Otactac! apec:1.s of a:1Aa .... l.a &Ad ... bulb. Ba .. e! OIl pn.,10u. 

s'tDd1 •• of the potaAUal. 8ODJ.c: booa .ff.eu assoc:1atac! w1th U. Spac:. 

SatUe la=ell fZ'Oll VU'B, 1 t 18 expee~ tlIa t the ~1 taA IV apace .,.h£,c:l. 

vUl nnJ.t iA • MIl1a boola of a nbti"tUUaUy lowZ' -9B1twSe. ~. 

deUZlWla UOil 18 baHCl 011 tile s~. aACI abas- of the .,.!U.c:l.a ane! the s1z. 

~ 1u .x!laut ~ .. nlaUft to tM Sat'tJAI. !M lac:Jc of ==-Atad 

!llpacU to -.ziu spee1.. d1Jz1A9 ~vtoua l&1IIlClIe. !:OII VAn OftZ' the 

past 25 ,.us &Ad the ea.t.a't1A9 Ao1ae ellVt:oDBailt of the C2aAAal. Ial.aAcia 

c:aUu.tas to the detaa.tDaUOII tlIat Utaa IV 8pIIc • .,.Atel.a la_ebes 

vtu AOt nnl. t iA allY .1p1f1c:aAt £apaat to MY thzo •• taAee! OZ' 

':0 a_pl.y 111 th SaCUOII 7 (a) 

of ~ SAdaAge:.e! Sp.a1.. Act, 'the qSAP 1. pZ'ep.~1A9 • 110l.o9ic:al. 

AMeIl_Dt to deuU ~ 1ac:lc o! 1apac:ta to eAd&D9.Z'.e! OZ' Unatened 

pl.uat &lid alWal. 8Pec1 •• !Z'OII the pz'opo .. e! pz'0CJnII. haau. the :113n 

IV ~ .. 18 • CIOIl'UzmaU01I o! ex1aUA9 l.aacb acUnt1 •• ane! l:Iecau. a 

-~ o! ODl.Y f01l&" W1Uac:hea pa: ,...J:' 1a pl.alSlS.d, AO s1p1f1c:alSt 

j,apac:U ~ b1ol.o91c:al n80~c:es 1I1U Oc:c:a&'. 

:M :1 taB rt pz'09ftJI Vil.l. DOt nn.1 t iA aAY 1Jlc:na.. 1A popul.a t10ft 

aD VAJ'B OJ:' iA the nn-0UIlCS.i.A9 aJ:'a& &Dd, thanfon, w1U DOt boa.,. a 

81gD1f1cazst lIIpac:t OD the popa.l.aUOD of the VAn "91011. 
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. 
~ :1 ua IV ~09ftII V1ll. no~ nRl. t J.A a eAul9. to uy l&Jld u. 

cSe.1pa Un = .a 1zlc:n&.. J.B tbe u.d fos- .ddJ. dooal. COllllWlJ. ~ •• :vi-ca. 

aad fao1l.1~... A t •• pos-asoy J.aos-•••• J.a t:aff10 may oee~ 4~J.a9 

coa.t:uetJ.oa. l:IU't wil.l. ba.,.· no .1CJnJ.f1c:aa.t J.apae~. Ko 101lCJ-t.na 

iDc:M .. 1Zl tz'affJ..: ril.l. OGc:a&'. Ko CMJa9. 1Zl ~ .aaaGay ~expaoud. 

fMzefon. t:M :1taa %V Pl'o;z- vlll. not aft a .J.pJ.f1c:&Bt illpao~ oft 

aoaioeGOllOllic •• 

:M J.:ac:e& •• 1D ~ "alit at Manou wa.U geaentad .~ VAJ'1I •• 

a S" •• ~t of the fltaa IV pS"o9s-a. vl1l. b. a1t1qat.d by .. a.CJ ••• a~ 

pneuc:.., •• at1pal.& U4 by .pplJ.~l.e f.deS"al. .ad ata unCJVJ.a doofts • 

:M 'f.11:&1l %V pzrop'a3D 1. beuq • .,.l.utad ~ ~ tJSAI' baa~ wa.ta 

ani., ze doOil pzrotzaa aDd .a-=e. rill. be iapl._aud to ~.d=- 'the 

p&"OCbacUo. of, baarieNs .su. vun. f .. s~l.e. :Jws-.fon. ba_~ou • 

• -- ffta tba ':1U11 %V Pl'0CJD8 riU no'C !tAft • a1pU1c:aat· iapao~ Oft 

*_~t. 

2.8 Saf.V 

fh. flUa IV p~o~a. v1ll. not S"a.1&l.t J.a aa 1IIlZ' •• so •• bl. as" 

~ S"1ak to t!ta ,.1£..:. JIotelluaJ. Japaeta to pa11e .. :.cy vUl. 

be sa'efta.ac1 by tba .. f.ty a.d cU._.~ ~.s-ndu •• pl.Au fo&' ~ 

;BOP". :un:on. Ge ':1 tall IV PZotz.. vU1 fto'C ~ft • .1gB~1~ft t 

iapao~ OIl pal:tUo .. f.ty. 

the la1llloh of • :1ua. IV .,.lU.el. v111. ~ •• ~'C 1a ~ •• poS".soy and 

~_t !Up ao1 .. l..ftla. :. -9B1=U at ~ .ffeat v11.1. =. 
8lJ.qh'Cly ~tu w. foS" ~ PZ'a.,1ou :1taD l4D Pl'oP'Ul. ba.~ does ftO~ 

npn ... ~ a .~J.aaa~ iapaot to ~ noi.se UvU'oualit ot ~ aACI ~ 

~ = __ J. ty. :henfoS"a. tile :1 tall IV Pl'09fta ril.l. ftot nllUJ. t 

1D • 81pUJ.c:&Il'C noi .. 1apae'C _ the .. 91n_II~. 
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uc:a.oloQCJ1.1: a= have be.B fOUDd 1lO~ to 1zIpaC:1: aBY lmovn 

U'CM.ol.o91calo ~e.ovc... OIl. UN of =B.t:'Uc;U= 1. iD elo •• 

~os:La1 ty to • JalOWll uta, tJwnfoZ'e aRlIa.olQCJ1eal. IIOft1 tcZ'1A~ ci1:1A~ 

eazo1:lM:tzk ac:~v1 U.. v1l.l. be ac:c:QllPU.hecl. %A tM aUkeloy • .,.ft ~ th& t 

my ~ ucbaeo1o;1cw). n ........ an di«=uced cmmv c:au~, 
ac:U.,1 U.. iD tbe .Z'.. v1U C;UA OZ' be ncUz.c:tael &Ad 'the USAF v1l.l. 

CODa'aJ. t v1 tl:l tbe Sta ta Ua'COZ'1c: Pn •• na UOft Off1c:.Z' u4 tM Na Uonalo 

1'&* Serlic:e •• ~ Dr tM Sa Uoaalo UetcZ'1c: itnArla UOll k:1:. 

2. 11 0zImla U.,. I!p!c:U 

:M ':11:aJl rv Spec:e t.a1mC:h V.h1c:lo. p&'OtIZaa 1. au ~ _BY pz:0c;:'&JU 

be1llV _.1danel fa' d.veloopllellt iD tbe °SaAU IIIZ'=an C:01Dl1:1 "411=. 

Otbe' ~09ftIU iDc:.=e uUt&:y-nlAtacl l='o~.c:u, oU &ad .... 

cleftl.OpillB t pgo~.c:u. a= v_III iDdlulUUlo cleve.os-&ft t. 

:Ita p&-OPOAel ':1 taft rv 1Il"09ftII 1a • npl.aC:_B~ of tbe :1 U1l 14D 

p&'09DIa vh1c:h U be1AfJ pM •• eI aut. De aa an. .B.,1naaell t 1a 110 t 

expec:Ud to .xpu1a=- allY J.apeC:1: of PO" tu i.zIteu1 ty tMIL t.b& t of tU 

pnnoua U UII OPZOtIZ.... ':88PftaZ7 lIlc:naA. ill em. •• 1ou V01I.1.cl oc:c:v 

cm1q tile aou'tnCI'tiOll pUA aDd· a -.Z'U'Y' iAc:na_ iD tM 1101 •• 

l.... vovJA oc:ea- cm1llV lA=c:h f= • 8X1aa of tow u.. ~ ,.u. 
':h.Z'. foZ'e , tla. Be t 11lc=.... 1ft ilJpac: U 1:0 the .11.,1:0 ... 11 t 1. ftO 1: 

.1p1f1c:aB 1: aBel v1llo ftO t Z' •• "l. t 1B .BY =-,,1& 1:1 v. 1apaC:1: to the 

av1:oamall1:. 

1. nwmGS 

Baaed "!'OB tile abo.,. --s"y, a fillcU.A9 01 110 .J.9'Il1t1c:aa1: 1apaC1: ia 

.. d.. AD Iavt:oaaaB~l. A ••••••• Bt of ~. PZ'opo •• cI &C:1:101l. dat.d 

P.~ 1988, 18 011 fU. a1:: 

U.s. A1Z' PoZ'e. !ea~taZ's Spec:. D1.,1.10ft/DEV 
P. o. loa 92960 . 

x,o. AIl~.l. •• , c:a.u:on1& 90009-2960, 
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a:mINe or NO SlmnQNI IMPACI <EQNSI) 
!NcaEASE !N UUNCH WE or mE TITAN IV. SPACE W!C!.! 

caPE CAHAVb&AL A;I [picE ~A$i [tPRIpA 

OESCUPTION OF nil ROPOsm AC'1'ION 

nrmOOUC'1'ION 

To auppore the OeparClene of CefelUle (000) IpaGe program anel eo eftSure 

acce •• co ~pace ~ou&h,the use of expenclable launch vehicle., che U.S. 

Air Force (USAF) has proposeel ehe r.novacion of tAunch Complex 41 on Cape 

Canaveral Air Force Base (CCAn) co suppon the T1can IV program. An 

Environmencal As.e:lsmenc (EA) vas pr.par.el for chis prosram in July 1986 

anel resulteel in a FONSI. Sub.equent eo thia auba1teal of ch1. EA. the 

USAF propo.eel to increase the T1tan tv launch race froll cwo to six 

launche. per year', In c:ompl1mcia rith National. Ezr'I1.rcmaeneal Policy Ace 

(NEPA) p1cleline •• & suppluaeat to ehe II. fOI: the '!:1caD tv program ha. 

been prepareel coverins tho.e actions .. sociateel rith the propo.eel 

inc:_ .. e 1n laUDCb race." 

ROPOsm AC'l'IOS 

The USAF propo.e. to lIOcl1ty the T1can tv progr .. &IlCl prosram luppore 

faci1ici... Sp.cific acc10ftS adck' •••• cl 1n chis .",plemencal EA. are lUI 

follows: 

1. All incr .... in the proj.ceeel numb.r of laUDehe. from cwo per 

y.ar co six p.r year. 

2. Expansion of the T1can Vere1cal Inceptacion Builcl1ns (VII) anel 

... oci.tecl infraaeruceure to provicle for che proce •• 1ns of an 

incr.aseel number ot paylo&cl fairinss. 

3. The &clclition of inCuacri&l proce •• ins facilitie. anel the use of 

aclclicional c~ellicals with1n the VII expaftSion. anel 

4, The use of backup mobUe electrical ,eneracion units at Launch 

Complex 41. 
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the Tican IV program is scheduled to achieve an initial launch capability 

of 1 October 1988. 

NAt'OIAL ENVIllONMENr 

Ai" Quali ey 

SllHKA&Y OF ENVIllONHENTAL Da'AC1'S 

the propo.ed Tican IV pro,ram modificaeion. ¥ill noC .ignificancly impact 

Che air qual1ey of CCAFB or sunoundin, a".... Pr1m&~ conaeituents of 

Che grounc:L-level .xhausc cloud proc:lw:ed by Che soliel rockec moeors (SElMs) 

of Che Tican IV will be cubon monoxicle (CO). hyc:1ro,en c:hloricle (HC1). 

and aluminum oxide (A1203)' aecause che nearese unconerolled area is 

app"ox1m&eely l6 kilomecers (lO mil •• ) from Che laUDeh sice. ie i. 

expecteel Chat Che ,eneral populaeion will not be exposed to HCl 

concenerations Ireaee" chan Che cuz:ent Occupaeional Safeey anel Healch 

Adminiscraeion (OSHA) permi •• ible l1m1c of , puc. pe" million (ppm). In 

ad4ition, conceneraeions of CO and Al203 are predicted not to exc.eel che 

. Nat:1onal Ambient Air QuaU.ey Stanclarcla (NMQS) ~ere beyond che 

immacl1ate area adjacent co Che launch complex. aecauae of che shore. 

infrequenc nature of Tican IV launches mel che U.a1ced 1mpaces ... ociaced 

wiCh individual launche •• no significane reduceion in air qualiey will 

re.ulc from incraasin, che frequency of launches from cwo eo .ix per 

year. 

Air pollution control clevice. at Launch Complex 41 vill control che 

•• 1ss10na of Aerozine SO anel n1crosen cetroxiele (N204)' In aelelicion. 

spill control and coneainmene facilicie. are .ufficient co recain 

emergency or acci~ental spills of propellants and prevenc ralease of 

hazardous vapors co Che acmosphen. 

Significant air qualiey impaccs will not result from ineuatrial 

operations in the V!!. Baseel on six launches per year. estimaced 

pareiculace e.issions will noc exceed NAAQS. The type. of volacile 
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orsanic compounda (voe.) co b. uaed ln ebe VII all have ebrashold limie 

valu •• (!LV.), .... cabli.hed by ebe Amar1canConferenc. of Gov.rnmeneal 

Induaer1al HYS1.a1.e. (ACGIH), vell ln axe ••• of ebe concenerac1ona chae 

vill r •• ulc fro. eb. propo.ad operac1ons. 

Emi •• 1ons ... oc1acad v1eb ebe op.raeion of ebe backup mobl1e gan.raeors 

ac LaUDOh Compl.x 41 vill noc exc •• d any annual ot ahorc-c.ra NAAQS. 

Sol1. 
Tha proposad expanslon of eh. VII facilicy aDd ... ociaead lnfraaeruc:ura 

v111 r.quir. aboue 7,650 cubic yards.(ydJ)·of fill mac.r1al. F111 

maca rial will b. clean sand obtained fro. a CCAFB upland borrow ar.a. 

The cow uea Co :a. filled 11111 b. approximace1y 2.36 acr.s. No och.r 

alceracion CO soil characc.ri.C1cs of CCAFB will r.8ulc fro. eb. propos.d 

lIOci1f1caC1oftS co eb. tlcan IV. pro;rm. 

Hyclro10 11 

All vacer ua.d co support eb. Tlcag IV pro;r_, vi11 be obca1ned fro. 

DlUZliclpal wacar supplie.. The amwa1 va1U11l. of vacer uaed .. daluS., 

flre suppr •• sanc, and .asbdown .ac.r will incr .... fro. 800,000 gallona 

(sal) for CWo l&~h •• Co 2.4 all110ft ,allons (Ke) tor six la~ha •. 

Soma ground wacar r.charge will occur as eb. r.sulc ~f chis vaeer flowing , 
off eh. launch pad or b.in, dl.cnarsed co g:ac!a. 

tlean IV prolr_ mod1flcacions rill resulc ift ainor scafflnl 1ner..... ac 

Launch Co.p1ex 41 and ebe VII and .. aociaced lncre".' 1n vaseewacar 

loads. Do .. se1c vaseevaeer. ae Launch Complex 41 and ebs VII are craacad 

at oaslc. exeended aeracion sewale er •• emenc plancs (STPs). These STPs 

UI pemi ceed by cb. nor1da D.parcm&nc of Env1roru.encalaeFlac10n 

(!'DEl) and discharge co lnfilcrac10n .Ylea .. chac &l'lov ebe craaceCi 

vaseev.eers co parco lace co sround vaeers. ~ascevaeer loads ac boch 

taunch Complex 41 an~ eh. VII will ba well v1ebin STP des1lft capacicies. 
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Following 41scharge co grade. launch wacer and waseevaear ae Launch 

Complex ~l will percolace inco the ground waeer cable and flov wesc 

cowud th. I&nan& liver. Yacer 41scharged fro. che VII waseavaeer 

fac1;1ey will percolaee eo ch. grouncl wacar cable and flow cowud a c14&l 

lagoon, which is coaneceed via culver~ co ebe Banana I1ver. 

No .ign1ficane impacca co ground waear or surface waear hydrology will 

reaw.c fro. me '1'ican IV program. 

Yac.r Qu,al1ey 
No sign1ficanc long-cerm aaverse ilrpaccs co ground wae.r or .urface wacer 

qual1cy will occur a. a r .. w.c of ebe '1'iean IV program. All cleluge wacar 

anA f1:. .~press~c wacer colleceed 1D th. fl... buckec will be analyzed 

prior eo di.charge eo grade. If chi. waear i. concam1naeed, ie vill be 

re.oved and disposed in accordanc. wim me CCAlB Ra:ucloua Yasee 

Kaaage.enc Plan. Spill conerol and conca1ncenc facilici.. u. provid.d 

for all fual tank areas co prevenc th. accidencal r.l.... of prop.llanes 

co c:be .1lV'U0maenc. the pocenc1al .ai.es for a .baR-c.m, local1z.d 

impacc on vacar qualicy in eb. unlikely evenc of aD euly 1Afl1ghc 

failure of th. '1'i can IV vehicl.. Due co eb. hyp.rgo11c: =acura of ebe 

liquid fuela and ebe accivacion of che vehicle descrucc sysca. following 

a neu-pad flighc failure, minimal concaminacion of surface wacers is 
expece.d following .uch an evene. 

Surface waeer quality will noc be .ignificanely impaccad by deposicion of 

HCl or Al203 from eha ground clou.4 produced during liftoff of :he 
Tican IV vehicl.. Any Hel deposiced in suzrouncling marine &Del .scu.ar1ne 

surface waCers vill be rapidly neueralized by the excensive buffering 

capacicy of Chese vacers. In acl41eion. any A1203 deposiced in surface 
wacer. will remain insoluble anel will noc be coxic co aquacic life. 

Impervious areas ac the VIJ facilicy will increase by approx1macely 

1.S8 acres a. a ~esul: of VII expansion and che paving of addicional 
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u ... fo~ roacla anel pa%'leins. StonIWatar :unoff vill ba c:ollace8el 1n a 
swab .y.e .. anc! :'8"1neel 1n a b .. 1n locatael aeljacane to the VI!. KOlc 

of the vacer c:ollaceael tn th1. .y.ea. w111 1nf11e:o&ea 1nco tha s:ounel 

wacu cabla. nu •• conIWacar 'Yle .. hal bean approveel by the Suca of 

no~1da anc! v111 noc re.ulc 1ft eba l1p1f1canc cles:ad&c10n of Irounel 

vaca~ or surface va car quality. 

nw STPI ac Launch Complax 41 anel ebe VI! fac1l1ty have cle.1an ca~ac1c1 •• 

WIll 1n axcaa. of mclc1pacael 10acl8. The.e S'rP. v1llprovlcle fo:, 

adequaca vuee e:oeaClanc anc! v111 noe c:au.aa liSD1ficanc s:ounci wacar 

qual1 cy cles:aclac1on. 

110ea 

tha propo.eel 'Uca tv p~os:- lIOcl1f1cac1011.8 ue lIOe expeccael co 

11p1f1cacly 1IIpacc cana.~1al, .aclmcl, or aqua"c1c b1o" 1n eba CCAFB 

vtc:1l)1cy. All pro,o.eel accivic1e. at: t.&1mc:h Co1IIP1.x 41 'rill bli c:ondw:eaci 

vtClUn the ax1.eiq l&urlCh complex b~ mel vill MC re.ulc 1D the 

10 .. of my adcU.c10D&l. hab1cac. 1I11e1l1fe 1n ebe vic1n1cy of Launch 

~lex 41 hava acla,ceel co d1I~banc:e. ...oc1aceel v1th1n normal 

o,ar.ciona mel laUDCh evene.. ta:'ra.er1al mel aqUac1c b10ea will noe be 

.isa1f1cancly impaccecl by s:oUDcl-lavel axhau.ac clouda. 

the expansion of eba VII anel ",oclacael lnfralc:'UC~e will noc relulc ln 

~ lisa1f1canc 1011 of,veclancl8 or other are .. c~1c1cal co the IUP,O:'C 

of vilell1fe ~a.oU:'c:e.. Pem1t approval. fo:, ch1. acc10n have baen 

obc:a1Z18el from FDIll ancl ebe U. s.. ArtIl'f CO:'p1 of EDs1ne.~s. O,erac10na' 

conduceael ae eba VII w111 noc adversaly afface local bioea. 
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KANKADI ENVUONHENT 

Populacioft 
T1em IV p~0p'- lIOcU.f1cac1QM v1.11 have no signif1canc impaccs Oft 

popul.aciou and housing Oft CCAiB o~ sur~Q\Illci1nl cOllllNnicie.. The TieAn IV 

p~ogr_ wil.l. \lcil1:. ex1sc1ng pe~80nnel available ac CCAFI. Pacrick Air 

Fo~c. Baa. (PAlS'. or surroundinl commun1ci ••• 

Socioecoftoll1c. 

The Tican IV program is cempacible w1eh currenc and projecce4 fucure lan4 

use. on CCAlB. Th. prope .. cl pre gram lIOcU.ficacioM will. noc require new 

\lc1l.1cy .ervice •• social. .e~ice •• or ad41c1oual. c~anapo~eae10n acce.s. 

No signif1canc impaccs eQ eh. socioecofto.ics of CCAlB o~ Brevar4 CGuncy, 

F1~~1cla, ~e anc1cipac.cl. 

No!.s. 

Nois .... Gciac.4 vieh eh. T1c&n IV prograa v1.l.l DOC 81gn1f1caDcly affece 

Che I.ne~al. pub11c. No!.s .... soc1ac.4 v!.ch launch •• !.s inf~equeftc an4 of 

.hOR eIlaachu. 

Archa.ology and Culcural a..ourc •• 

1ac1l1cy .zpans!.on. requ1~ld fo~ ch_ p~opo.ed T1ca= IV prosr­

lIOci1f1cac1oM a~. l11ner anc! v1.l.l OCC\1Z Oft p~eVio\&Sly ci1scurbed lancla. 

Because no und1scurbe4 lancla will be affecced by che propose4 ace1ons, ne 

impaccs CQ archaeolegical or culC\&Z'al. re.o\1Zc •• will. OCC1.&:. 

FINDINCS 

Ba.d on che prace41ng cUscus.ioft, a find1ng of no sign1f1canc impacc is 

ucla. An EA fo~ ehe Tiean IV program and a s"l'ple .. nc co ehe EA. which 

addr ••••• proposed pregr&ll IIOclif1cacioM, ~e Oft f11. at: 

Headquaree~. Space D1VisiGn 
P.O. Box 92960 
Vorldway Poscal Cancer 
Los Angele •• Cal~:Qrn1a 90009 
Aceeneioft: Mr. ~obere C. Kasoft SD!1)EV 
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FINDING OF NO SIGNIFICANT IMPACT (FONSI) 
ENVIRONMENTAL ASSESSMENT FOR TITAN IV 

SOLID ROCKET MOTOR UPGRADE TESTING 
AT EDWARDS AIR FORCE BASE. CALIFORNIA 

DESCRIPTION OF THE PROPOSED ACTION 

To support the U.S. Department of Defense Space Program and to ensure 
access to space through the continued use of Titan solid propellant rock~t 
motors, the U.S. Air Force (USAF) proposes to test-fire five Titan IV solid 
rocket motors at Test Stand I-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 I-C) and an associated receiving and inspection 
building located on Leuhman Ridge at AFAL to conduct the static test firings. 
Test Stand l-C was used to test liquid rocket engines from 1965 until the 
early 1970s and was renovated in 1986 to test Titan solid propellant rocket 
engines (the 340 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 ad~ition 
to modifications to the test stand and associated buildings, an existing 
railroad spur will be upgraded to facilitate rocket motor transport. 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. evaluate motor performance by measuring the thrust, motor case 
deflection, effects on fired cases and pressure of motors during firing; 

2. measure insulator erosion; 

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

4. monitor ignitor performance through pressure monitoring; and 

s. 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 (A1Z03), hydrogen chloride (HC1), ' 
carbon monoxide (CO), and nitrogen (NZ). Afterburning in the atmosphere 
oxidizes some of the constituents, particularly CO to C02 and a small lmount 
of N2 to NOx• A reasonable and conservative worst-case modeling analysis of 
the Titan IV motor exhaust indicates that the general population will not be 
exposed to HCl concentrations greater than the National Academy of Sciences 
(NAS) recommended limit for short-term public exposure (limit of 3 parts per 
million HC1, la-minute average). Maximum downwind concentrations' of CO and 
NOZ are expected to be well below applicable federal and state standards. 

The maximum downwind concentration of particulate matter less than 10 
microns in diameter (PHI0) from the test firings will exacerbate "existing' 
exceedances of the state 24~~our standard of SO micrograms per cubic meter. 
However, the worst-case predicted PMIO impact from a rocket test ;s only 
approximately 201 of the existing maximum 24-hr PMIO concentrations 1n the 
region. Given the relatively small number of tests (S) in a 14 month period. 
This is not considered a significant impact. ' 

Soils 

Implementatio~ of the Titan IV testing program involves refurbishing the 
water containment berm at Test Stand l-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 HCl from the tests 
;s expected to be heavy in the immediate area of the test stand based on the 
results of the 340 test firing. The impacts of this deposition to s011s, are 
expected to be small due to t~e use of the carbonate buffer system, the 
previously 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 IV motor tests. All water used for the tests will come 
from a water storage tank fed f~om wells on Edwards AFB. Most of the deluge 
(cooling) water used in the tests will be conditioned with a carbonate buffer 
to mitigat, potential effects of HCl absorption into the soil and low pH. 
Host deluge water will be depos1ted 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 
I-C. 

Water Quality 

No significant impacts on water quality will result from the Titan IV 
tests. All 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 Hel 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 becaus"e 
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 l-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 work beyond the 
boundaries of the air base, and will not require addition~l permanent 
employment. No significant impacts on the socioeconomics of Edwards AFB, Los 
Angeles County, or Kern County, California, are antiCipated. 

Safety 

"All regulatory 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 one will be allowed into the· 
;mmediatedownwind area within the base boundaries. In additior., testing 
will only occur if the wind direction ;s 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 ar~ 
conducted under alternate parameters, such testing would not in any way 
'expose the general public to Hel concentrations above the ~ecommended 
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 nat 
~ignif1cantly affect the general public due to the ~1stance between the test 
site and the nearest unregulated area (3 miles). NOise.produced during the 
test firings will be of short duration (approximately 2 ~inutes 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 l-C and the railroad spur do not 
contain unique archaeological or h1storic 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 ·s1gnif1cant impact ;s made. Copies of an 
Environmental Assessment of the proposed action, dated April 1988, can be 
obtained from 

HQ Space D1vision 
Post Office Box 92960 
Worldway Postal Center 
Las Angeles, California 90009-2960 
ATTENTION: Mr. John R. Edwards, SO/DEY 

~I2,~; 
Raphael O. Roig, GM-14 
Chairman, Space Division 
·Environmental .Protection Committee 
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DEPARTMENT OF THE AIR FORCE 

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 IV 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 
Bui ld ing (SMAB) at CCAFS. . 

The fac i 1 it i es at CCAFS that wou ld be affected by the proposed act i on 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 
Assemb ly Sui ld ing at a site 0·'; 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 :re proposed project on such species, and (2) 
suggested measures to a~:'j or minimize any adverse impacts on these 
species. The Air Force is ::~tinuing to evaluate its security requirements 
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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 
turt les (see attached Light Management Plan Guidelines). These items wn 1 
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, 

tke~ 
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 
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Threatened and Endangered Species Associated with qCAFS 

Loggerhead [sea turtle) 
Green sea turtle 
Leatherback [sea turtle] 
Kemp's ridley [sea turtJe] 
eastern Indigo snake 
American alUgator 
Atlantic salt marsh snake 
Gopher tortoise 
Florida gopher frog 
Florida scrub jay 
Kirtland's warbler 
Wood stork 
Bald eagle _ 
ArCtIc peregrine falcon 
Audubon's caracara 
Red-cockaded woodpecker 
Osprey 
Srown pelican 
Rothchild's magnificent frigate-bird 
Roseate spoonbill 
American oystercatcher 
Southeastern American Kestral 
Florida sandhill crane 
Least tern 
West Indian manatee 
Southeastern beach mouse 
Florida mouse 
Sherman's fox squirrel 
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LIOn MANAGEMENT PLAN GUIDELINES 
CAn CANAUB'I, A'$, FLORrp' • :u MAIeR 17"? 

Th. followillS are leaeral. .. su!d.lInCl tor the dlyc·topm.I" ot Jilh' 
I1lllllllpment plau " Capo CAIlI.veral AilS (CCAPS). florida. Thl. iDtormiCioD 
hal bean compiled from cOrTelpondenca and conversations wl&JI lbo 0. S. PfsJl 
an.d Wlldllte Sorvice (tJSFWS) in lookin, for ways 10 miliiale: the acivats. 
efteeu of liJhUDI· tram CCAPS on =ndaftlcrod lPecill of tun1cl nestinl at 
CCAps. These pidelines will be updated as new intormattoD i, llamed Crom 
:nabmiual of lllh, manasomont plana to the USPWS. 

WhaL haa beon .,~od ia principl. with the VSPWS I. I four-pan. 
approach \0 rolch camplianc. within the ae~l ,.veraJ years. AU 
mu., be Implemented In a ~oord1na'Cd ettott to onlure compll&Acl. 
produCL ,ball bcr. & t.iPII Manl,emcm PIa to be submitted. to USfWS. 

1. Lllhtlftl Surve)': 

lrucmll'od 
tOUf pans 

The end 

- Eac:h exi.una facility " CCAPS shill· w.derso a UpliftS su"ey. Th~ 
survey shall identity 'hare USbil whicb could Gause I diaorielUauoD 
preblem (dilOrioznldon i. dcnned II By kbad ot etteell koeplAl the 
tunla trom a dlrccl path to the wiler) Our main couem It tbJt time 
c:anc:el'Jll the lIShtiDg shinina dlrectl, on the .!lore Ind tile beach. 
A NConda". f;OftGCm h .. \0 do wilb &he c;ampolite ,'ow from clulcer of 
HPII vlalDle from u,e shore and the beaeh. The Up" will be clauified 
Oft the .une:" as eilher shWDI d1recu1 ,or indir=l1y <Slow). on &be 
b;lcb . 

• Baled upon the resulu or lhi. lurve)'. lhose liSl". ldonuficd wiD be 
eva.uated to deleminc whicb of the [ollowin, comcuYe actions is most 
appropriate. 

•• olimiD8don. at tho liShl 
- redirection of the USh' 
-- shieldlD, o£ the lifh& 
.- uac at low proIil; IiSb" rlther thall pole/bullc1iZlI 
moullted 
•• cbup to low pressure sodium 
_. jnll.Jlalion 01 low liaht cameral. or other appropriau' 
10cl&nolol), 

• luccl upon thil dOLCrminacion. !.he cacm,), opcralOr shull implement 
the necesslry aclioa to correct Ute problem. 

- For those corl'eGU ye Icdo... tha' IfO "II)' to accompli.h 
(i.e., eUmination. redirection or shleldln,), me: corre~Uve: 
ac&ion shall be implemented no hiler tball SillY (60) 
calendar days Crom thc ~imc these eor~cLiyc ~"iolls ItO 

first Identified. 

•• For thos; "Lions Lh., require oDainocrinlldo.ip and 
consllUcticn ef!crt~. the appropriate: method wbich. can 
Ichl.yo uu: required teluhs in 'he .hones\ period of ,imo 
shall be: implemented immediately. DependiDlot which method Ls 
utilized. a compliane;: period shall be IdcnLified. The loal 
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i. lO bave all required plans approved by the USFWS. ADd mOlt 
aahlsa&ioD mouurcll bolnl Jmplcmculcd, wtmilr lWO (Z) years. 

•• Fur - &bolO acdqjl. rcqulriDa· Conirellional funCl!DI. the 
1C,101ll ~ shin· be =iDpl"od once !undl Irt made avanable. . ... 

-;. .~.... . - .. . .-J. __ _ 

• Upoll dle-:Com,louOft or l111"Ial Proll'Uft a& caell tac:lIIl)', • Lllblilll . 
Surve, .blU·. be ruccompllsbed to CIl.ure that the cerrective GdODS 
.,. produc:lnl tho doairecl resulu. It plOblem. sclll exist, the above 
ptoca. shall be repealed. Theso 'NUl be III oll-,ailll· action pulormecl 
yearl),. '. 

a. NI"/Mocuned· Facilltle.: 

• Por DeW 'ptOlrama or prolrun. thal clll tar tho mocilficatlOll to 
lXi.linl laciUd... tho toUowia. shall bo Inc:ludcd ill the deslp eriten •. 

nOIl-eulali,l lilhu shan be tllmlDaleeS • 
- Upta shal. bo pOildoaecl 10 &bit they arc no~ visible 
from I"e beac:b . . • . 
•• 111 dli ClIO 01 mocl1t1cadolU. lllhll sllall be rccIitectocl 
•• IIIUolcllrLl oC Illhll . 
- .... -ot low ptome lishll ramer Ihaft pole/b\l1Jdllll 
1II0luueci ~. 
•• low pra.uto sodium UPII shall be used wb= r,uible 
- la •• U.tion or low USJa, cameras or -ocher apprOpriate 
tscuolol)' IS toaaible 

• Upon complelion ';1 ;onl&r"clioll or modincauoft, a .Licht Sut\'e:y shall 
be coNlucted to eftsute thll the racilIty does Dot have lbe potentia! for 
dllorioDtltioft. 

•• Ir me LlahL Survey idenLifiCI & problem, heln t above 
.hall be implcmclUcd In" ~pca"d "ftlU LnC (,clllL), 
complies. 

3. Lilbt Manl.cm .. , P1.1I: 

• lac:h tacilhy which hal thc po,cnllal ror caustns a disorientation 
probJea'l shall develop • ~~'~l ~~Il'JODlcnt PIIA. !his. Lilts, . 
Man'pmonl Pl. ,hall become a toClllincl pan oC tho racUity 
oparational p111l. _ The goal . ot lhe: mana.emelll plan Is lO reduce \0 &he 
ma.in"am eatent" pracdcablo. whUe sillt mcc'iDl ~ minion· 

. ~lIircmclUl,' the,: ligh, •. beilll amaruid by each CacUlI)' at CCAFS. 
Thi. aJsan be' accomplished mraap bue noc llmitcd to the' tolJowm;: 

- If· tho t&CHity ,a DOl iovolvecS in aay nipt work. all 
Uahll eacapt tar those necossary {or seeurhy shall bc 
tumed ott or eliminated. 

•• It nishE ..... ork is required, only maR lilhu acceslary 
t~r the scheduled work on a panicular a~1 mall be UJCfj. 
Por example, on a launch complex, oDly lhe llabll OIl the 
lelual work Icyel shall be laSed. Thia ma)' require rewlriAg 
ot B,h, cODtrol panels to allow (or the selective' \ISO or Ughb. 
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•• To lb. maximum eXLCli1 pra~dcable. work &hall be 
ach.cbaJed 10 In.t nip' work is Dot requirecl durin. 
critical nutinl and b&lChUnl~ period, (May Ulna October). To 
!.he ,,,tellt that dail i. prKlicable, thOle lacUlli.s which CIA be 
dark (except for requirccl security Usnnns> mall b, clark. 
Thae periods need. to be IdcDdflc4 but should only "COWll 
(or two, OU mOllth penoell durinl the year. WiLll eDOUp 
planninl. it seema reasonabJ. thal ILiIIU work c;owd bo 

, scheduled to avoid theae periodS. 

• ixiltiD, (acilitios shall prepare Lbe 1.1&h' MaDiaomenl PtAD lD 
COnjUDCUon wiCb 1,= 1, Uaht Survey. A. requited, UlDlC ponioal ot 
the Lilet Mu.,emezll Plan lhal requite rewlriD, or othel work. .Aall 
be incorporated m,o Item 2. 

• New or, ModJned F'ilcUhics shan prepare lhe Lilbt Manalement Ptm 15 
I pan of ,beir operltioaal plan. It thall be available La implemeftt 
durln, the dcsip and eoasauctioD phul to CDlU" thaL appropriate 
lilhl fixturcs and Ji,ht cODtrol panels ,are desiGned and Inmllco. 

4. Interl. M ••• ur,,: 

• Since some 01 choac: acLions may cakl several years to accompli.. = 
Air force Iball· cOAtlnus Alid cxplIld as DeGCJury = (ollowinl: 

- Pin Am (or omcl'l) shall contiDue ill cooperation. with 
the tJSFWS and Lbo S,." ot Ptorida to monilor "Cit locaU011I 
ud ,"ompUah nesdn, survey.. It I potenual 
dilOriet\tatioll pfobJcm is idclUUied, t!ae facUities involved 
shal! be Idcntified and aft cvaluatioD !Dade to dOlominc 
where they are in Lho compliance process. If me facility 
if not yet ia compliance. the facUity operator shall be 
COntacted to determine ir zUlhe wort 1I pendlng durin. the 
critical periods and it It ~, wbethor or nOI it can be 
~e4uled and the facility lett duX. If thi. is Dot 
possible clue co Air ForCe missioa requiremenl&. 
appropriate lemporary acst screens shall be installed to 
elimb,at. tho immediate disorlontaEion potclnial. 

5. Color Speccrllm or Lllhl Wave.: 

Yiol.t 811.1. Ontft Y,n,w Oran,. RH 
- -. ~ •••• MNW!tIIIf ............... 

4100 nm 500 "'" 
TW"'tt. MtehH"'9. 9.r.;Dit .Ur.ction 
t.",", ultr.vitl.t, ""o1ft-b1ut. 
&net blut-Vtfn H;hHnq 

600 111ft 700 "'" 

uv- ijltr .... ,ol.t tightin, IRa fnfrv" lttht~n9 
IVA- I'I~O'f'I.t.,. - "' ...... r.cn.'n of "' • ." J.n9th 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

3100 Uaiwr*Y 8lYd. Sauda 
$aile 120 

J ........ ~ florida 32216 

June 27 , 19d9 

Robert C. Mason 
Chief, Environmental Planning Division 
Headquarters Space Division 
Las Angeles Air Farce Base 
P.O. Box Y2960 . 
Las Angeles, Cal ifornia . 90009-296u 

Dear Mr. Mason: 

This responds to your letter of June 9, 1989, requesting ou~ comments on 
the proposed expansion of the existing Titan IV progrl8 a~ Cape Canaveral 
Air Farce Station, Florida. We have reviewed the informatton cantained in 
your letter, and we have several caa.nts. First. for our office to 
properly evaluate this project. we need capies of two additional 
environmental assessments. One has to do witft the reactivation of Complex 
41, and the other addresses the solid rocket IIIDtor upgrade. Prampt 
response to thts reqU!lst will speed-up our revtew. 

With reference to particular listed species, the Air Farce should evaluate 
tne impact of the gas vapors expelled fraa tfte rocket engines on the 
Florida scrub jay and POSSiDly the.southeastern beach mouse and eastern 
indigo snake. We are concerned that the cloud of gas fralD th~ engines may 
adVersely impact these species that may inhabit the area around the launch 
pad. Attached to your letter were guidelines for light management an the 
facility. These guidelines app~ar to be general in nature. As we have 
previously discussed, it will be necessary to provide a mare detailed plan 
as to how these guidelines ~ill De implemented. 

With re'erence to the canstru~ion of the Solid Rocket Motor Assembly 
Building, the Service has reviewed the Army Carps' Pualic Notice 89IPD-
2u408, with reference to the filling of wetlands for the building. It is 
our position that the filling aspect of this project will Significantly 
impact fiShery resources. 

We lOOk forward to nearing fram you regarding our requests for the 
assessments and the additional information on listed species. If ~ can be 
of further assistance. please. contact our office. 

Sincerely yours, 

~~--
David J. weS1e;<) 
Field Supervisor 
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DEPARTMENT OF THE AIR FORCE 

Mr. David J. Wesley 
Field Supervisor 
U.S. Dept. of the Interior 
Fish and Wildlife Service 

ItlAOQUARTIIIS spaca SYSTEIIS DMSION (AF$C) 
LOS ANGILIS AlA FORCI BASI. PO lOX 12110 

!.OS ANGILa. CA ~2110 

August 18,1989 

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 (BAs) 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 ISolid 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 manage-:nent plan for the launch complexes (and support 
facilities for tbe 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 tbe MLV Il 
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 pf-.m 
for the Titan facilities that both minimizes adverse impacts to the 
protected sea turtles and meets our needs f.or security and operational .1' 

'-
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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 h~ve 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 ~LDd 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. 

Itfo!Oc~ 
ROBERT C. MASON, AICP 
Chief, Enviro~mental Planning Division, . 
Directorate of Acquisition Civil Engineering 

-



OCT 27 '89 9:38 HQSD/DE LAAFB 6431170 

B-15-

PAGE.01 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

3100 Uniwenity BIYd. Soulh 
Suit. 120 

JacklonYiUe. Florida 32216 

OCtober 18, 1989 

• 
Mr. Robert C. Mason AICP 
Chief, Environmental Planning Division 
Directorate of Acquisition Civil Engineering 
Department of Air Fo~~e 
Headquarters Space Division 
Los Angeles Air Force Base 
P.O. Box 9296U 
Los Angeles. California 90009-2960 

gear Mr I Mason i 

We have reviewed the Prelimina~ Final Environmental Assessment for the 
Titan IV ISolid 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 
Rocket A~~embly 8u11d1ng. 

The fnformation-provided in the-asJe9sment c~ear'y indicates that the 
operation of Complex 41, and possib1y 40, may impact the threatened 
southeastern beach mouse and Florida scrub jay. These ;mpacts are both 
fr~n the toxic gas cloud generated from the firing of the rockets and the 
noise. Section 3.1.1. of the Assessment, entitled -Terrestrial Ecology". 
states that the gas genera'ted from the firing of the rockets may kill scrub 
Jays and possibly the southeastern beach mouse. Based on past firings of 
thQ Spaco Shyttlc, the "oi~c f~om the ~cket3 h03 caused hear;"! loss ;n 
~M.h j~y,: howave~. data wa~e not availab1. to dQte~ninQ if this wac a 
permanent effect or onll transient in nclture, Durh1S ;hc ~itc vhi~, ~hrtt 
scrub jays were seen adjacent to Complex 41, we'l within the anticipated 
high deposition zone of the gas cloud. The condition of the scrub habitat 
around Complex 41 1s suitable for scrub jays; however. no information was 
~resented in the Clssessment regard1ny dhtr1bu1.1un Dr <.lellsi~ of the birds. 
The habitat around Conplex 40 is not of the same quality. although.no 
quAlitative information was presented in the assessment. With rerereJlt;f! 1.0 
the sauthaastal'n baaen mouu. tho ;nut-duna 1 habHat tIl$soci ated wi th i 
Complex 41 ·would appear to support this species, but again no specific 
information was presented. Under subsection 3.1.7.3., a monitoring program 
for these species is discussed, but no details regarding the protocol or 
responsible ind;viduals were outlined. 
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Before the Fish and Wildlife Service can evaluate the impact or the 
proposed actions on threatened and endangered species we need to know the 
IDUnGln;e I"Q Q1$~r1bu~1on of ~c In1mtl$ trounQ ~he ;wo ~Iwn;h CompleXC$i 
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 1nforml~10n ihoulG be ,o11c,~e~ InQ deyelope~ prior ~ gperA~1orr-vf 
these facilities, and should be forwarded to the U.S. Fish and Wildlife 
Service. Without these data. we do n&t believe the Air Force 1s able to 
cOlnplete its responsibility under Section 1 of the End~ngered Species p,ct. 
We understand the Air Force wi" continue to work on environmental 
Qoc~menta~10n, provide the information requested, and resolve any cDnflicts 
prior to launch. 

A great deal of effort is being expended by the.A1~ 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 infonnati on 
presented in tile assessment lacking in detal1 regarding distribution and 
dens1~ of the above listed spectes. We believe the Air Force should 
collect distribution and density data on the southeastern beach mouse and 
scrub jay. and investigate the long-term effect of no1 se on the scrub Jat. 
using a surrogate species. Thh inforlDation along with a detailed follow-
up monitoring, program should be submitted to the ~ervice in the 'orm 01 a 
request for fonnal consultation pursuant to Section 7. ' 

During the site visit at Cmnplex 41, the by-pass road was d1scussed. This 
road will remove approximately one acre 0' scrub habitat that is occupied 
wi ttl scrub jays. This project was not coordt nated w.1 th our office. nor is 
it addressed in the assessment. We, therefore, request the Air Force 
address this concern in th~ dbuy~ (;unlliul wLiun or initiate a separate 
consultation for this issue. 

We look forward to hearing from you, and 1.f you have A QUest10n regarding 
our cmnments or the Section 7 consultation process, please contact Don 
Palmer in this office. 

Davi d J. Wesl e,y 
F1gld Supervisor. 
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OIlPAATMENT OF THE AlA FORe& 

Mr. David J. Wesley 
Pield Supervisor 

MUDQUART1R8 IPACII mTDI8 CIMSION (AIIICJ 
L08 MIOIII.D AIR IIOACIII BAllI. PO lOX III" 

&.01 ANGI!I..D. CA .... lIII0 

December 4, 1989 

U.S. fIsh and Wildlife Servi~e 
3100 Univenity Boulevard. South 
Suite 120 
Jac1csoJiville. 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 01 two threascned species 11 Cape Canaveral Air Force Station 
(CCAFS), the Florida scrub jay and the southeastem beach...mous(!~nd the potential 
impaclS to m~so. species Crom activities associated wilh the future Titan IV launch 
progr.un at CCAFS. 

The assessment provides dall from population surveys conducted in November 1989 
tor both species. In addition. an estimate of the ~ ground level hydrogen chloride 
concentrations in the near and far field area of the Titan IV launch complexes arc 
shown in Lhe aSlessment. Based on our flndinss presented in die asscssmCDI we do 
not expeet any signi£cant impac,lI on either the scrub jay or southeastern beach 
moule from the Titan IV pmsram. 

Field swveys will be CQnducted durins Lbe course of me Titan IV program to monitor 
any eRects on the scrub jays and southeastern beach mouse pre, during and POSI 
launch. We will canter with your omce for specific requircmcats for the 
monitoring prosram. 

• 
The 6550 ABO/DEEV is prescnLly preparing appropiale environmental d~umentation 
for the by-pass road at complex 41 and will submit the document under separate 
cover to your office. 

In conjunction with our finding of DO significant impact IS' doC~mcntcd in both the 
Environmental Assessment and Biological Assessment we request your office's 
concurrence with a "No Jeopardytl opinion In aec:ordance whh Section 7 of the 
Endanlcred Species Act, 

It you have any funher questions regarding the project or assessment. please 
contact Mr. Dan Pilson of my office at (213) 643-1409 or Mr. Olin Miller at Cape 
Canaveral, Florida ¥ (407) 494·7288. Your prompt action on this requcst would be 
appreciated. ' . 

Sincerely. 

;3fH C ,/J1tIR-- .'. 
ROBERT C. MASON. AIel> 
Chief. Eavironmenlal Planning Division 
Directorate of A~quisition Civil Engineering 

Auachmen, 
1. Biological Assessment 
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United States Department of the Interior 
FISH AND WILDUPE SERVICE'. 

3100 tIJIlwenttfIhlL South 
SaitellO 

JadcsoimIle. fttdda 3'1%16 

February 1, 1990 , 
Nt' ~ Robert C. Mason AICP 
Chief, Environmental Plannin~ Division 
Direc~rate of ACquisft10n Civil ~,ginl&ring 
Departmen-c of A1r Foree 
Keadquar.ters Space -Divisi on 
Los Angel._ Air Force Base 
P.O. Box 92960 . 
Los Angeles, california 90009-2960 

, . • 
FWS Log No. 4 .. 1-90-021 

Dear Mr. Mason: 

This represents the Bfologfc." Opinion of the' Fish and Wfld1ffe Serv1~e fn 
accordance wfth Section 1 of the Endangered Species AC't of 1973, as _ 
amended. A complete a~nistrat1ve record of this consultation is on file 
in this office. 

PROdECT DESCRIPTION 

The project, entails the upgTlding of existing Launch CcIIIplexes CLC) 40 and 
41. and the ~onstrue~op of,1 501id Rocket Motor A$semblyauildfng on Cape 
Canaveral Air FOY"ce Station in Brevarci County. Florida. The purpose 0" the 
won is to opecl the Air Force '5 Titan IV launch program. The proposed 
action will result 10 the 'launch of Z7 Titan IV rockets from 1991 through 
1995 (Air Farce Env1ranlllenta.l Assessment). . 

CONSULTATION HISTORY 

On June t. 1989. the Ai.- Force requested aull CQllllllents on the upgrade 
program, and specif1eal1y-asked for information on FederallY listed 
~"fes. Prior to ttle ~une 9, 1989 request. the Aill Foree had been wot"~fng 
wfth our office, on gecteral lighting requirements anel mocl1f;catiQns as th~ 
affect nasting·sea ·turtles on the Afr Force Station. On elflne 27. au, .we. 
Nsponded to the Air Force and requested an evaluation of ''the '1mpaet of the 
program on the F1or1da scrub jay and southeastern beach lIIOuse _ We wera 
especia.lly concerned about the vapor t:loud and noise gan.II.ted frOll1" the 
rocket at the time of launch. The Air Force pllovided aclcl1tional 
information on August 18. 1989; and on Septellber 28, 1989 we. conducted a· 
site inspection. On OctOber 18. 1989 we informed the Afr F.erce that. 
remained concerned about the p1'03ect and requested more information on the 
vapor ~louct and noise impact on the Hsted spe,ies. On December 4, 1989, 
the Air Foree prepared I Biologica' Assessment an the two l'fstecl specte!l:":s.=---. 
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A draft of this 8fo1os1ca1 Opinion was provided. to the Air ~crce on J'anuary 
30, at which time the Air Force provided comments and concurrence. This 
Di.l.S4 •• 1 O,4ft4an & •• ~ •••• ~h. o.~u~ 4~ ~d bo •• h MOueD ~n'v. 4~ Aooe 
not address nesting sea turtles. A sepa~ate opinion will be provided at a 
later date with reference to the lighting prcgT'1DI and its impact on 
turtlfts. 

'BIOlOC!CAL OPtNION 

The southeastern beach mouse (per~scus palionotas niveiventris) is one of 
several subspecies of beach ,urfce at inhabit £he aune and lnteriiunal , 
areas of the Atlantic anel Gu1f coasts at norida. The primary food item 
for this species is seeds from sea oats or other herbaceous plant $DICies. 
The beach mouse wi'l consume invertebrates. particularly in tne late sp~1ng , 
and ,ar'1 summer when seeds are scarce. Beach mice are burrow-inhabiting 
animals, and are located on the sloping side of sand dunes at the base of a 
shrub or cl ump of grass. 01 cl 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 fram November though ear1y January t with litters rangf~g in 
,size from two to seven, ave~ag1ng four. Mice reach Y'eprDductive IIIIturl't;y 
in about six waeks. and there is a high infant Mel 11111ature morta1it;y rate. 

The 'historic distrfbution of the this subspecies was along the beach dunes 
from Ponce Inlet- in Yolus1a CoullV. south to Hollywood Beach in Browar<l 
County. All alonll this coast, however, the beach lDOuse has been' 
ext'rpated, usually 1$ a resa't of human development. Based. on Plst ' 
trapping records, h1;b ~rs of beach mice we ... found' on Cape Canaveral 
National Seasbore, Merritt Island Nationa1 Wildlife Refuge, ClJ)e Canaveral 
Afr Force Station, aael severa1 other localities south of Brevard CourtV. 
At oar request, the Afr Force contracted with biological consultants to 
determine the defts1~ of~ch nnce ~thfn what was considered a high risk 
zone arouac each. of ttle comp1exes. A :zone believed to contafn toxic gas 
was defined b.Y the Air F~e as occurring fo .. 0.4 JD11e (2,112 feet) ,-adius 
from the launeh pact fmmediately afte,. each launch. The "denlftv estimate of 
mice cittermineCI by the capture/recaptuf" method was 56 per acre. This 
indicates a healthY papulation of beach mice within this habitat. Trapping 
a1so revealed the densitr of beach mice outside of the 0.4 mile radius was 
• qua l1y high. 

The Florida scrub jay (Aphelocoma coeru1escens coerulescens) is 
ge~graph1cally isolated frOm other subspecies found ~n Mexico and western 
Unlted States. The scrub jay is found. almost exel us 1 vely in peninsular 
FloridA. but is restricted to scattered and often sma11, isolateci patches 
of scrub habitat. Federal 'ands ~th scrub jays are Avon'Park Atr Force 
Range, cape Canaveral Air Force station, Merritt Island Nat~onal W1lGlife 
Refuge. and Oca'a National "Forest. On state land; jays are found in 
Jonathan D~ck1nson State Park in Martin County. 

2 
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Scrub jays are non-mf grltory, extremely sedentary, and have very specf fi e 
habitat requirements. Scrub habitat occurs only on fine, white, drained 
sand, vegetated wfth sand live oak, Chapman oak, SQttered sand pine, and 
rosemary. Serub jayS are rarely found in habftats With more than SO 
percent canogy cover over 9 feet in height. In gene~al, scrub jay habitat 
eonsists of dense thickets Of scrub oaks 1ess than 9 feet tall, 
inte~sp~rsed ~th bare sand used for foragfng and storing of acorns. The 
habitat for the scrub jey greatly restricts the bird's dfstr1but1on, and 
requires a~ye manawement efther through burnfng or mechanical elearfng to 
maintain optimum habitat. The Service believes al1 opt1muM ana 
less·than-opt1mum habitat on the Afr Force Station is occupied by scrub 
Jays.' .' 

Cox (1984, 1987) haS stated that the scrub jl1 population has been reduced 
nearly in half as I result of habitat destruction since the begin.ning of 
the centur,y. ~e three largest popUlation centers are Merritt !s1anc 
National WilclHfe Refuge, Cape Canaveral Afr Farce Station a.."d the Ocala 
National FOr'est. These areas Irt estimated to have It least 80 ~ercent of 
the known·populat,on. tota11fng 15.000 to 22,snn h~rds (Cox 1984). 
Breininger (1989) believes the 1984 estimate to be too high. ·Mr. 
Breininger recalculated the estimate for the refuge using different 
cr'1ter11. and estimated the refuge to hive 2,500 birds, not i,OOO as 
previously thoUght. The Air Force Statfon popUlation was estimated by Cox 
(1984) to be 3,600 to 6,000 bn-ds; however. the nlV estimate may be as low 
IS 920 bfr'dS. The new statewfcle estimate ~ be approximately balf (7,010 
to 10,978 birds) of tile previous estimate. Based on information provided 
by the Air Force, .. number of ja,ys found wftbfn 0.4 urI'e roadfu$ of Les 40 
and 41 may be from·. 50 to 199, o~ about 7 to 22 percent of the total 
popII1,tion on . the. Afr Force Station. At 1:00000lex 40, ·the estimated 
population fs 76 bfrds 'on 132 acres ot scr.m. and at 41. the figure is 93 
birds· on 187 ~S. These estilllltes are bued on available suitable 

. habitat W'fth the 0.4 mile radius of each eomplex. . . 
Tbe 0.4 ~le radius around each comp'~ i~ th.t .~a the Air Farce believes 
maY have ~e highest deposftion of chemical. from the toxic cloud and the 
greatest ·noise produced by ·tne 'aunch vehicle. Tbe cloud produced by the 
vehicle contafns water vlpor. hYdrogen ch1oride! carbon monoxide, ana 
alU111fnum oxide. The concentration of material 1" 'ttle cloud is 
sign1f1cantiy reduced further &Wit from the pad. HoWever, based on cloud 
data from the SPICa shuttle prog~, and known toxicities the Service 
believes thlt if jays or IIfce are found within Q.4 mile ~df,us of the pad, 
mortal 11;1 l1li1 result. Based on field inspections. scrub jqs Ind beach 
.fce Il1't found wlthfn this ~otentfll Dk111 zone ll

• The Air Force· 
actnowled.ges that wfl~lffe found within the seegrf~ fence, "Which is I.bout 
600 feet from the pad, would be "'l1ect, but no fnformation exists as ~ the 
impact on these spec·ils outside of this Irea. Within 'the secur"ft;y fence. 
no habitat ex.ists for lithe,. species, and the oeeuM"8~ of SC1"Ub jays 
inside the fence is transitory. 

3 
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As a result of a January 8, 1990, meet1ng with Air Foree representatives. l 
monitoring plan wi'l be established to test the effects of,the toxfc cloud 
and noise on surrogate Species of a rodent and bird. using ~le Titan III 
rocket. This rocket has one-~~frd less, power than th@ Titan IV; however. 
the Service beUeves the resu1ts from this test wfll be applicable. The 
proposal callS.for settfng up three transect lines extending outward from 
Complex 40 for a dfstaaoeof 2,000 faet. Monitoring stations will be 
established at SOO-foot intervals beg1nnfng at the securi~ fence. Three 
cages will be placed at different heights wi~hfn the vegetation, each cage 
holding ofte surrogate bfrd. To determ1ne the effect on beach mice, a rice 
,.at Wi'l be plaeecl fa a cage in an excava.ted burrow. In a<1ditfon. at each 
location measuring devices w;l' be used to record the noise levels and' 
con,ent~ations of chemicals in the gas clOUd. The Air Force Will also . 
vfcleotap@ the launches of the two remaining Titan III IS; recorafng the 
dispersion of the 'loud aver the test area. Results of the two monitoring 
periods w1'11 provide tne Service witti more complete inforDIltfo.n, to set a 
realistic figure for,incidenta1 take for scrub jays and beach ~ce. if 
needed, for ttle Titan IV pT'ogram. The results of these tests. Will set the 
protocol to conduct sfmilar monitoring of Titan IV' launches at·;LC41.. The . 
Air. Force will 'conduct joint field inspections of the habitat immediately 
fo 11 eM n; 1 aunches. .' , 

In adclit10n to the monitoring, the Air Force will leg-band and color mark 
scrub jayS at both pads for the purpose ·of flltu~ monitoring ~1ng the . 
Titan IV launches. ".. results of the bandfng effort will prw'fde 
fnformetion on home ~ge, clens1~. mortalfty 1114 emfgration/i1lJlll'fg1"ation 
J-esult1ng frOID tile launeh actfv1~. . 

In a worse case Sce.MO Ute Titan IV program, is planne<l. may reduce the 
scrub j~ population on the Air Force station by 20 percent. A confounding 
problem fs that if scrub jays Ire killed as a result of the laanches, birds 
outside of tIlfs area wi" .fgrate into the empty habftat of tile Dkill . 
zoneJl to sat' "P tel"Mtoriu. These birds IDlY then sucQUllb' to the' effects 
of a subs. quent ,launch. loth Les wi l' act as I. ·si ok· for scrub jQ'$, and 
will continue to decimate the station populatfou'w1th'eacn successive . 
1aunc:h. It 1& ~onc:eivab'e thCl't 1f A "sfnk- S1tultfon occurs. 1t would be 
pMldent to develop. a ,prOgram to haze the birdS fT'Clll the area. If this is . 
not practjcal, the Air Force may haye to el1mfnate the scrUb habitat within 
0.4 mfle of each complex to ~iscoW'age use by tbe bif'ds. At the 
conclusion of the Tftan IV pl"Ogram, it is anticipateci the scrub vegetation 
will return. and tile habitat wil1 be reoccupied if left undisturbed. 
Further researdl wfll be required to conffrm this. 

The estfmated popUlation of beach mice Within the disturbed coastal scrub, 
which is primarily found within the 0.4 mile radius. is 5,732, for I.C40 
and 6.177 for LC 41. During c1aylfght houl"S. mice are found' in burrows 
which met provfde them w1th some protection fT'Om the effects of a launch. 
Actua1 impae~ of I 1aunch wil' not be answered until the mooftor1ng is 
completed on the Titan III and possib1y first Titan IV launches. 

4 
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The Air FOl"ce and 1;tle.-Service are cllrrent1y una.ble to provide an accurate 
leve1 of ·1n_c1deDtii take of e1theJ- species, as required in a F,iological 
Opinion.· ·"Until mon;tot-1ng is completed, informatfon 1$ to the impact of 
the launches is speculative. The Service. therefore, must assume for the 
purpose of this opinion tbat. a·l1 beach mica and scrub jays found within the 
0.4 mile radius. af-~ ·launch pad may be k1l1ed dfreetly or die as a result 
of secondary effects. Pre.l1lDfnary review of the data ~ndicata mortality 
IDlY not be as senre u "pnldfc:ted. Tlaarefora, it is tit .. Sen·fee's 
Biological Opinion that ttle operational p~i$e .of- the Tftan IV program is 
not Hleely to jeop~1'Cli~ the eoO.t1AUed -exfstence of the serua Jay or the 
southeastern beach mouse.. - --..-..-- ..... 

The Servici ·bases this decision on several reasons. with reference to the 
scrub jay, a maxil11U111 los. for a Single launch on the A1r Force Station 
represents between 0.54 tQ z.o p~J-cent of the revised statewide estimate. 
While the potential loss on the Station fs significant for this immediate 
population, the loss sta~1de 1. not. The scrub jay is able >to reoccupy 
babitat quickly when it is restor'8d if a donor pOl)ulation Is located within 
emigration distance. At the conel usion of tbe Titan IV 1)1'09rlJD, ttle scrub 
habitat will grow back and SC1"Ub jl,)'s will occupy ft. With the acquisition 
of p'l'ivate lands and 'the cooperation of private land owners to preserve and 
enhance sCl"Ub habitat. the P'eCOvery of thh species is possible. 

. . 
Bued On the trappfng work conducted for th1 s project far the c0llb1ned 
LeS, the estimated pOpu1at"fon of the southeastern beach mice outside of the 
0.4 mne area bat wftbin a 0.7 arfle of both Les is 12.500 to 22,200 ' 
aJlima'~. This number indicates a healthy population of beacb lliee Within 
the fllllllediate vfefnf~ of the paGs. anCl bastJ\l on the lack of do""opmerrl': nn 
the coastal strand of tile Ai.,. Fol'C! station, we believe the installation 
popu 1 atf aD 15 1 arse and. healthy. The potent1 a 1 loss of beach iii ce with1 n 
the 0.4 nrne zone will ·not recluce the abil1ty .of thfs species to recover. 
The primary threat. to Urfs spec;ies rans-ide is the deS"tru~t1on of c:oa:;ta1 
habitat. The habitat within the affected aru wi" not be destroyed, and 
.t ~e conclusion of the Titan IV program, bea~h mice will reoccupy the 
area. 

The Servfce acknowledges that, deDend1ng on the results of the monftol'fng 
effort. the p~jec1:ed impact of the operatfonal pbase of tbe Titan IV 
program 11181 be downgy-aded. If IO~ the leve' of inc1clental take and. the 
conditions l1sted below in tile N1s0nab1. and pMldent meastlY'tS wi" be 
adjuste1. The condit1ons currently outl1ne4 below have been coordinated 
and. accepted by the Air Foree, fnc1ucl1ng the dates of execlltion 1-n the 
terms Ind conditfons sct1on. If the 'evel of take is changed. the 
condftions ~11 Gl1e to be renegotiated with the Ai'l' Force. 

INCIDENTAl. TAICE 

Section 9 of the Endanglred Species Act prohibits the taking of Ifsted 
species witboczt a specfal exemptiQn. Takfng is defined to mean hapas., 
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harm, pursue, hunt, shoot, wound, k111, trap, capture, or collect, or 
attempt to engage in MY such conduct. Tlkin; can only be authorized 
through special provisi<ms. Under the terms of Sections 7(b)(4) and 
nO){2). taking tbat is incidental to and not intended as pa~t of the 
ag.n~ action is not considered taking within the incidenta, take 
statement. 

The Servfce has reviewed the biologica1 information and other availabl@ 
informatio~ relevant'to thi~ action, and based on our revl@w at our current 
level· of kaow1edge relative to the impact of the operational phase of this 
program, and the monitoring program involved wfth the Titan III la.unches. 
we IDticipate that no more ,than 200 scrub j~$ and lZ.OOO.beach mrtce wfll 
be killed as a result of the launches. The Air Force ii, therefore. 
authorized to take up to a maximum of 200 Florida scrub JlYs and 12,000' 
southeastern beach ~ce on Cape Cinavera1 Air Force Station cdjacent to Les 
40 and 41. We be Heve the ac:tua 1 number wi 11 be 1 ess. 

When providing an ine1c1ental take statement, the Service 1$ required to 
give reasonable and prudent measures it considers ne~essaTY or appropriate 
to m1n11111ze the take, along with terms Ind condit;ons that must be compfled 
with, :to implement the reasonable and prudent measures.- Fu~...Jter.more. the 
Service must also specff.y procedures to be used to handle-or dispose of ~ 
Individual SpeCimens taken. The Service believes the following' reasonable 
and prudent measures are necessary and appropriate to reduce the impact of 
take an the statewide population of Flor1<1& scrub jays. 

REASONABLE AND PRUDENT MEASURES 

Although cape Canaveral Afr Foree Stat1QD has the potential to lose about 
'ZO percent of thefr extant· population of scrub 3~s, we be11tve the 
following measures will offset this 10$s. and will not hinder the 
statevtde recovery of thfs species. Cape Canaye~al Air Force Station has. 
bien identified is one of the three population centers fUr scrub jays fn 
the state: therefore. this insta1lation is essential for the recovery of 
this· .species.·. Based upon this statement. the Service has 1l1entified two 
options. fr-om which the Afr Force 18¥ select. Due to the potentia.l for 
taking·of endangered species, the Air Force has agreed that mitigation 
wt1 1 be -conducted in an _WIt approprtate with the documented take. 
Because the amount of take is not known at this time. we are unable to give 
specffic "'gur-es except in a worse case' scenaMo. 

The Air Force ha~'~~ked with us to develOP the fo1lowing two measures and 
hu agreed to fmplement one of the following, or I combina.tion of the 
following, 10 amoants consistent with the documented take: 

, . 

1. There currently exist abandoned bUildings. parlcing lot$,' and launch 
pads built in scrub jay habitat. These structures could be razed. and 
scrub vegetation planted. The Service believes that appropriate 
acreage, (3:1 ratio) of rec1aimed scrub habitat is required to 
compenslte for the loss of occupied scrub jay habitat. 

6 
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z. Donate suffi~ient funds to a National Conservation organization 
estab'~Shed to purehase and manage lands. Lands purehased must be at a 
2:1 ratio (purchased to destrQYed) and be occupied by s=rub jays. 
Exact dollar figures to purchase appropriate acreage. and ~~e agency to 
do this will be detenn1nec1 at a later date in consultaticn with the 
Fish and Wil~life Service. 

In oreier to be exempt from the prohibitions of Section!) of the ktJO tha 
fol1ow1ng terms and conditions, which implement each reasonable' and' 
prudent measures described abo'le respectiv~ly, must be met. 
1. If the Air Foree selects the optfon of reclafming habftat. a map of the 

. Air force Station outlining the area to be reclaimed and a dTlft 
sehedule for reclamation and management must be sent to the FWS by 
October 1, 1990. All reclamation efforts must be completed by 
September 30. 1996. The Ai~ Foree must guarantee a 5urvival rate of 80 
percent of planted scrub vegetation after three yeat"s anl1 contro~ 
exotic vegetation. The Air Foree wfll submi1; a yearly report fot" ten 
yea,"s to the Servfci fnd1cattng the status of the project, inc1uding 
recolonization ~ scrub j~s. 

2. The amount of funds and a schedule for transfer to a third par,¥ JllUSt 
be e01DPlete~ within two ,yeari of the clate of thfs opinion. The Service 
must be involved with the selection of the organization ehargec1 W'lth 
tbe purchase. of the propertt. 

3. If in the cout"Se of the op.,.at1 ona 1 phase of the project a dead scrub 
Jay or ~utbeasteM2 beach mouse is fouftcl, the carc~s should be frozen 
iDlDed.iately. and tta. ~aC'ksonvi11e Field Office notified within 24 trours. 
for dfspos1tion CJ04n91 .. 2580). - .. 

This completes Section 7 colJsu1tation. If IIIOdifi.cai1ons ayoe macle. in the 
project or if add1tionalfnformation becomes available, reinitiation of 
consa'~t1on ~ be necessary. 

Sf ncere l.Y 'yours. .D I 
D~~·rd'J~ 

Donald T.- Pal.r 
Acting Field SUpervisor . 
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DEPARTMENT OF THE AIR FORC~. 
HUDGUAiITIRs IIJICIl DMIDI cARCi 

LOS AIIIGILIS AlA I'ORCI! IIA8L PO IOX_ 
LOS ANGILII. CA ~ZIIO 

U.S. Fish and Wildlife Service 
Endangered Species Office 
24000 Avila Road 
Laguna Niguel~ California 92677 

Dear Mr. Bransfield: 

The U.S. Air F()rce (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, 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~ater per launch. The Air Force is develQP1ng 
pl ans for disposal of wash down water; thi s issue will be addressed along 
with any other items in the Environmental Assessment for this program. 

To comply wi~h the requirements of Section 7 of ~he 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 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. Hi s phone number is (213) 643-1409. As this .proj ect is on a ti ght 
schedule, we would appreciate hearing from your office as soon as possible. 

Sincerely, 

/VJc:~ 
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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Threatened and endangered Species Associated WIth VAFB 

Peregrina falcon 
Bald eagle 
California laast tern 
California brown pelican 
Least Bell's vireo 
Gray whaJe 
Guadalupe fur seal 
Southern sea otter 
Unarmored threaspine stiCkleback 
Salt marsh bird'. beak 
CaDfomls sea lion 
Harbor seal 
Stellar sea lion 
Northem fur seal 
Northern elephant seal 

Candidate sgecies 

Spotted bat . 
Towsand's westem big-eared bat 
Greater mastiff bat _ 
California black rail 
Westem 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 paintbr~h 
Wlae 
La Graciosa thistle 
Surf thistle 
Beach spectacle-pod 
Lompoc yerba santa 
Roderick's fritillary 
Crisp monardella 
San LuiS Obispo curly-leaved mcnardella 
Hoffman sanicle 
Blaek:flcwered figwort 
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United States Department of the Interior 
fISH AND WILDLIFE SERVICE 

LAGUNA NIGUEL FIELD OFFICE 
24000 Avila Road 

Laquna Niquel, California 92656 

In Reply Refer To: 
FWS/tNFO (1-6-88-SP-932) 

July 12, 1989 

Robert C. Mason, AICP 
Chiet, Environmental Planninq Division 
Directorate of Acquisition Civil Engineerinq 
Department at the Air Porce . 
Headquarters Space Division (APSC) 
La. Anqeles Air Porce Base 
P.O. Box 92960 . 
Los Anq.l •• , california 90009-2960 

Dear Mr. Mason: 

This is in response to your letter, dated Jun. ~9 r 1989, and 
received by us on June 13, 1989 requestinq information o.,..·listed 
and proposed endanqered and threatened species which may be 
present within the influence of the proposed expansion of the 
Titan IV program at Vandenberq Air Porce Basa, Santa Barbara 
county, California. With the add~ti.on of the e~eqant tem' ~ 
(S~erna eleqanS) a cataqory 2 candidate, wa concur with your 
suqqested list of species (sea enclosure). Further refinement of 
your p~opose4 project Qea~1ls shoula result in a much shortehed 
list. Please note that the National Karine Fisheries Service has 
authority Over the endanqered California qray 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 aqency has the responsibility 'to prepare a Bioloqical 
Assessment it your project is a construction project which may 
require an Environmental Impact Statement. It a Bioloqical 
Assessment is not required, you~ aqency 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 enqage 
in planning efforts, but may not make an irreversible commitment 
of resources. Such a commitment could cons~itute a violation of 
Section 7(a) of the Endangered Species A~ (Act). If a listed 
species may be affected, your aqency should request, in writing 
throuqh our office, formal consultation pursuan~ to Section 7 of 
the Ac~. 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 
suqqes~ed list also includes a lis~ of candidate species 
presently under review by this Service for consideration as 
endangered or threatened. It should be noted that candidate 
species have no protection under the Act. Therefore, you are not 
required to perform a Bioloqical 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 Federa~ agencies in 
advance of possible proposals and listings which at some time in 
the future may have to be considered in planning Federal 
activities. If 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. 

Yo~ letter also included a reques~ for our input in suggesting 
measures that may avoid or minimize any adverse impacts on these 
species. To 1;hese ends, the Service suqqes~s that your office 
prepare a detailed monitorinq plan to determine the cumulative 
impact of all proposed launChes from Vandenberq 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 Bioloqical Opinion 1-6-88-F-53 dated 
October 6, 1988 for sugqestions for monitoring potential impacts 
from Titan II and IV launChes. We would be happy to work with 
your staff in developinq such a plan. It is the Service's desire 
that implementation of a comprehensive monitorinq plan may remove 
or substantially reduce the need for additional formal 
consultation on proposed launCh programs. 

Should you have any questions reqardinq the species on the 
enclosed list or your responsibilities under the Act, please 
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Mr. Robert C. Mason 

contact Conna Brewer of my staff at (7l4) 643-4270 if-any 
questions. 

Sincerely, 

.~'}h.r>-
Brooks Harpe:r 

3 

Acting Field Supervisor 

Enc-lo.ure 

, nConstruction Projectn 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 ciams, buildings, road, pipelines, 
channels ancl the like. This includes Feclenl actions such as 
permits, qrants, licenses or other forms of Federal 
authorizations or approvals which may result in construction. 
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Threatened and Endangered Species Assodated with VAFB 

Peregrine falcon 
BaJd eagle 
CaUforma least tern 
California brown pelican 
Least a"rs Vireo 
Gray whale 
Guadalupe fur saal 
Southam sea atter 
Unarmored threespine stiCkleback 
Sal marsh biRts beak 
Callfomla saa Don 
Hart)or seal 
Stellar sea Don 
Northam fur seal 
Northem elephant seal 

Cendld• IMC!" 

Spotted bat 
Towsenets westem big-eared bat 
Greater mastiff bat _ 
Catlfomfa black rail 
Western snowy plover 
long-billed curlew 
White-faced ibis 
Fenuginous hawk 
Tricolored blackbird 
Western pond turtJe 
Callfomia red-legged frog 
Arroyo toad 
TIdewater goby 
Salt marsh skipper butterfly 
SW8I1'q:) sand wort 
Hoover's baccharfa 
Morning glory 
Soft-leaved Indian paintbruch 
Ulac 
La Graefo. thistle 
Surf thistle 
Beach spectade-pod 
Lompoc yerba santa 
Roderick's fritillary 
Crisp monardella 
San Luis Obispo curly-leaved monardeUa 
Hoffman sanicte 
Black-flowered figwort 



BIOLOGICAL ASSESSMENT OF POTENTIAL IMPACI'S TO 
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CAPE CANAVERAL AIR FORCE STATION 
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L INTRODUCllON 

The Florida scrub jay (ApheIocomtJ coerulescens coeruJescens) and the southeastern beach 

mouse (Peromyscus polionotus niveiventri.s) are both listed by the U.S. Department of Interior, 

FISh and Wildlife Semce (FWS), as threatened species, pursuant to the Endangered Species 

Act of 1973, as amended (SO CFR. Part 17). This Biological Assessment has been prep~ by 

the USAF as the initial step of formal consultation 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 DESCR.IPTION OF THE PROPOSED PROJECr 

21 Project Location 

CCAFS is located along the eastern coast of Florida near the city of C;:OCOa Beach in 

Brevard County. The base is about 15 1D11es (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 woul~ 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 (m) Area immediately south of the 

LCs. A new facility, the Solid Motor Assembly Building, is proposed to be constructed at a site 

near the m 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. 

1 
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Fig. 1. Launch complexes and support faciIiIIes at cape canaveral Air Force 
Station, Florida. 
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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 h.ave to modify existing 

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 /SRMU (Type 2) vehicles. The launch and 

flight of a Titan IV begins with ignition of the SRMs, which bum 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 S min. In less than 9 min from liftoff, Stage 2 is 

shut down and jettisoned and the payload is established in a low earth Rparking" orbit. 

Table 1. Planned launches of Titan IV aides from CCAFS 

Launch site 
Year LC-40 'LC41 Total 

1991 0 3 38 

1992 3 3 6b 

1993 3 3 (f 

1994 3 3 6c 

1995 .1. .1. 6c 

Total 12 15 27 

aAll Titan IV (no SRMU). 
b50% Type 1, 50% Type 2 (SRMU). 
cAll Type 2 (SRMU). 



3. ECOLOGY OF THE THREATENED SPECFS 

3.1 FLORIDA SCRUB JAY 

3.1.1 Species Dc:scription 

The following species description of the Florida scrub jay is excerpted froin 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 centimete~) in total length. A necklace 

of blue feath~ 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 omnivorous, eating almost anything they 

can catch, but they conCentrate on lizards and arthropods in spring and summer, and acorns in 

fall and winter. 

The species Apheloc()I'M coeruIescens is Widely distnouted in the western United S~tes, 

but the Florida subspecieS, A. c. coeruJescens, 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 ~f beachfI:ont hotels, 

houses, and condominiumS.: Scrub habitats in the interior of the Florida peninsula are also 

changing; they are subject to developmetit for 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 yean 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 population 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. 

4 
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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 SL 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 pasL Another threat to this 

vulnerable bird's existence is the suppression of tires to protect human interests. Historically, 

natural-caused fires were major factors in maintaining the sparse, low scrub vegetation preferred 

by A. c. coerulescens. 

Although the Florida scrub jay is protected by the Migratol}' 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 Ft:deraJ &gi.fter 20715). 

3.1.2 Distribution aDd Density of Scrub Jays near LCs 40 aud 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 LC-41. The 

population of scrub jays within a 0.7-mile (l.l-lan) 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-injUl}'/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 [m hectares (ha») of each of the 

respective habitats at LCs 40 and 41. Scrub jay density estiDiates 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 jayslha, 

0.85 jays/ha and 3.2 jays/ha, respectively (Breininger 1981). Habitat evaluation was conducted by 

interpretation of aerial infrared imagel}' of LCs 40 and 41, and ground truthing. Habitat areas 

were computed using an Alvin \fodel PI-6S5 compensating planimeter. 
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Results are presented in Table 2 An estimated 444 jays were predicted within a 0.7-mi 

radius (l.l-m radius) of Lea 40 and 41. No confidence limits can be established for this 

estimate, therefore, a comparison was made using a different method. 

&timate fI: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 24 ha in 

areas where mowed grass emted; unmowed territories averaged 6.9 ha. Mean group sm 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 descnbed for &timate #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 (24 ha and 6.9 ha) 

then multiplying by mean group size (3.2 and 3.7 jays/territory) (Table 3). &timate #1, based 

on habitat-specific densities, gave an estimated population of 444 jays, which fa1Is 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. 

3.2 SOUTHEASTERN BEACH MOUSE ' 

3.21 Species Desaiption 

The southeastern beach mouse was listed by the FWS as a threatened species on 

May 12, 1989 (54 Federal &gister 20598). The following species description is excerpted from 

the FWS proposed listing of the species (53 Federal Register 25185, July 5, 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 panicu/am) and dune panic grass (Paspulum amandum) and to the adjoining scrub, 

characterized by oaks (Quercus sp.), sand pine (Pinus clausa), and palmetto (Sermoa repens). 

&tine 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 popuIatioD estjmate within 0.7 mile radius of 
LCa 40 aDd 41 at CCAFS baled OD ICSC a:rab jay deiIsity aDd habitat 

Habitat type 
Approximate 

area (hectares) Jays~ Estimated population" 

LC 40: 
Coastal strand 
Oak scrub 
Oak scrub (disturbed) 

Total 

LC 41: 
Coastal strand 
Oak scrub 
Oak scrub (disturbed) 

Total 

34 
97.4 

. ..ill 

172.7 

428 
83.7 
44.5 

171.0 

Q.2 
0.85 
3.2 

0.2 
0.85 
3.2 

6.8 
82.8 

m:l 

221.7 

as 
71.1 

!ru 

222.0 

-Scrub jay POPlllation for LCs 40 and 41 combined is estimated to be 444 birds. 
. 

&Prom Breininger, D. R. 1981. "Habitat Preferences of the florida scrub jay 
~ ~ ~) on Merritt Island National Wildlife Refuge". Unpub. 
Master's thesis, Florida Institute of Technology, Melbourne, florida. 

1. 
2 
3. 
4. 

5. 

6. 

Table 3. Scrub jay populatiOn estimate within 0.7 mile radius of Lea 40 and 41 
based on minimum and mDimum territOry size of scrub jays OD 

Merritt JsIaDd, Florida " 

Total available habitat = 344 ba 
Minimum territory size = 24 ba-
Maximum territory size = 6.9 ba-
Mean group size = 3.2 birds (mowed grass not present) 

3.7 birds (mowed grass present) 
MaxiJ:num population size = ~ x 3.2 = 159.5 birds 

6.9 
Maximum population size = 344 x 3.7 = 530 birds 

24 

-Scrub jay population for LCs 40 and 41 combined is estimated to be 160 to 530 birds. 

&Prom Breininger, D. R. and R. B. Smith 1989. "Relationships between habitat 
characteristics and territory size "of the florida scrub jay (Aphe/Dt:onvI t:DeI'IIIat:eIu 
COt!I'IIlGt:eI&)". Supplement to the Bulletin of the Ecological Society of America, VoL 70, 
No.:l . 
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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 (Myrial em/era). 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 wen; in the population 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 distnbution 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 apparently high (see Sect. 3.22). 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 south, beach mice no longer occur on ~t Peninsula, where the . 

habitat has been severely disrupted by development. Sampling from Sebastian Inlet to 

Hutchinson Island shows that only a few, s~ 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. 

3.22 Distribution and Deasity of Beach Mice near LQ 40 and 41 

3.22.1 Suney method 

Four study sites were selected within distinct habitats in the vicinity of LC 40 on 

CCAFS (Fig. 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 trappiq effort 
used to estimate deusilies of southeastern beach mice at 

LC 40, Cape Cauaveral Air Foree Station, Florida 

Trapping Rows 
dates and Grid area 

Grid Location (November 1989) columns (ha) Trap-nights 

1 Dune 19-23 5x20 0.76 400 
2 Strand 21,;,25 llx14 1.3 516 
3 Burned scrub 19-23 3xl0 0.18 120 
4 Xeric hammock 19-24 3x6 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 nC:'(l 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 ~odels. 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). 

3 222 .Analysis of data 

CAP1VRE provided population estimates for three of the four grids and density 

estimates for Grids 1 and 2 (Table 5). 

Grid Model 

Table 5. Probability models used to estimate population 
size and dmsity of IOlItbeast.em beach miI:e on 
Cape CanPeral Air Fon:e ~ Florida, aDd 

tOuesponctiDg popuIatiou/deDs estimates 

Population 95% confidence Naive 
selected estimate interval deDiity 

(± SEt estimate 
(olbat 

1 Mh 90 ± 9.05 71-1()8 117.8 
2 Mh 282 ± 19.3 243-320 216.6 
3 Mo 2S ± 3.22 18-32 138.8 
4 none 3a none 30S 

asE = standard error, n = population, and ha = hectares.. 
~ased on minimum number of animals known alive on the grid. 

Adjusted 
density 
estimate 

(olba ± SE)a 

64.36 ± 19.3 
195.7 ± 24.4 
none 
none 

Density estimates could not be produced for Grids 2 and 3 because they were too small 

for analysis. Sample ~ 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 ± 19.3 

[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 micelha. Beach mice density for Grid 

3 could not be estimated by CAPTURE; however, a population estimate of 2S ± 3.22 (18-32 

with 95% confidence) was calculated. 

Population &timate 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). 

Habitat 
type 

Coastal, dune 
Coastal strand 
Disturbed scrub 
Total suitable 

habitat 

Table 6. Beach mouse population estimate within 0.7 mile· 
radius of the launch pad based OIl study grids at LC 40, 

Cape Canaw:ral Air FaKe Statioa, Flodda 

Area Naive Adjusted 
(ha) density density 

(nJha)a (nJha ± SE)a 

11.2 64.36 ± 19.3 
34 195.7 ± 24.4 
41.3 138.8 

86.5 

lin = population, ha = hectares, and SE = standard error. 

Population 
estimates 
(individuals) 

298-1,153 
4,994-8,314 

5,732 

11,024-15,199 

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 4L Assuming similar beach mice densities exist ~t LC 41 as 

calculated for LC 40 and emapolating those densities to all suitable habitat, a popuJation 

estimate of 13,042-18,940 is suggested (Table 7). 

Data obtained from trapping in selected habitats at LC 40 su~t that southeastern 
, , , 

beach mice exist at moderate to very high densities in at least three distinct habitats: dune 

grassland, coastal strand and disturbed (bumed) coastal scrub. To estiplate populati~r;1S, it was 

assumed that, ~ce density in mechanically disturbed scrub would be similar tQ that in b~ed 
. . 

scrub, because the limiting factor of inhabitation is related to scrub density and canopy closure. 

Although no trappiJ:lg 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 ~ce 

densities are similar. 

Habitat 
type 

Coastal dune 

Table 7. Beach mouse population estimate within G.7-mi1e radius of 
the IauDch pad at LC 41 based on beach mice deasities obtained 

from LC 40, Cape CanawnI Air Fora: Statioa, Florida 

Area 
(ha) 

224 

Naive 
density 
(nIha)a 

Adjusted 
deDsiiy 

(nIha ± SE)a 

Population 
estimates 

(individuals) 

Coastal strand 83.7 
64.36 ± 19.3 
19S.7 ± 24.4 

577-2,305 
6,288-10,464 

6.177 Disturbed scrub 44.5 138.8 
Total suitable 

habitat 150.6 13.042-18.946 

-n = population, ha = hectares, and SE = standard error. 



4. IMPACI'S TO 1HREATENED SPECIES 

4.1 HABITAT DESTRUCI10N OR DISnJRBANCE 

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 wiD not destroy or significantly 

disturb scrub jay or beach mouse habitat Most construction wiD 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 (HC) 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. S and 6), 

extending about 600 ft (182 m) out from the launch pad. During launch, this area wiD 

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. 

4.2 EFFECI'S OF LAUNCH VEHICLE EXHAUST AND GROUND CLOUD 

Launch of TItan IV vehicles wiD produce atmospheric emissions from the combustion of 

the SRMs (Type 1 or 2 vehicles). The combustion products listed in Table 8 would be 

distnbuted along the vehicle trajectory to an altitude of roughly 31 mi (SO 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, 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 (HC). carbon monoxide (CO), and aluminum oxide 

(AlZ03)] in both gaseous and aerosol form. 

1S 
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Table 8. Combustion pmduds at the nozzle edt plane for 
TltaD IV-1Jpe 1 aDd 1itan IV-1Jpe 2 (SRMU) 

stagezero~ 

Titan IV-Type 1 Titan IV-Type 2 
(SRMU) 

Combustion 
Product Wt% Wt (tons) Wt% Wt (tons) 

Al:O, 
CO 
CO~ 
C· 
Fe~ 
HC 
H~ 
H~O 
Nz 

30.4S 180.2 3S.88 244.2 
27.s0 162.7 21.93 149.3 
297 17.6 249 17.0 
O.OS 0.3 0.25 1.7 
0.39 2.3 0.00 0.0 

20.67 122.3 21.14 143.9 
248 14.7 2.21 IS.1 
6.97 41.2 7.69 S2.3 
8.S0 SO.3 8.34 S6.8 

--rotal emissions from two solid rocket motors; emissions would be distnbuted along a 
trajectory from ground level to an altitude of 31 miles (SO Ian). 

4.21 Mamnum Potential Gaseous HC Concentraticms 

The Titan IV/SRMU EA (USAF 1989) descnbes far-field [greater than 3 miles 

(S Ian) from the launch pad] ground-level HC concentrations predicted by the Rocket Exhaust 

Efiluent Dispersion Model (REEDM) for a I-br averaging period. The highest predicted I-hr 

concentration was 0.22 parts per million (ppm). REEDM estimates for a I-br period were used 

as a basis for comparison with the ~aximum I-hr public exposure level (1 ppm) recommended 

by the National Research Council. The peak ground-level He concentration predicted by 

REEDM beyond 3 miles (S Jan) was 12.3 ppm. 

For a near-field [within 3 miles (S Ian) of the launch pad] impact assessment, short-term 

maximum ground-level He 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 explor~ and measured He concentration data were obtained for 

previous Titan m launches. Table 9 summarizes gaseous He 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 He measurements aloft for two Titan m launches. The Titan m SRMs 

contain about 2!3 of the propellant mass of the Titan IV SRMUs. The concentrations in the 



Table 9. ModcHed and measured gaseous lIa ooDCenlralions in Titan launch vehicle ground clouds 

Launch 
vehicle 

Titan IV /SRMU 

Titan lIla 

Titan lila 

Tilan IV /SRMU 

Distance 
(km) 

<0.6 

0.5 

2.4 

>5.0 

Height 
(km) 

ground 
level 

0.5 

1.1 

ground 
level 

HCI ooncentration 
(ppm) 

150 

28 (peak) 

.30 (peak) 

1~3 (peak) 

Source 

Box model 

Measured aloft for 9/507 
launch at L + 25 minutes 

Measured aloft for 812007 
launch at L + 4 minutes 

Peak ground-level REEDM, 
'worst-case meteorology 

aSources: Pellett et al. 1983. HCI in Rocket Exhaust Clouds: Atmospheric Dispersion, Acid Aerosol Characteristics, and 
Acid Rain Deposition. J. of the Air Poll. Control Assoc., 33:304-311, and personal oommunication between E. J. Uebsch, 
Oak Ridge National Laboratory, Oak Ridge, TN, and O. L Pellett, NASA Langley Research Center, Hampton, VA, 
November 7, ,1989. 

~ 
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table are reported for gaseous He (the measured values were converted from gaseous plus 

aerosol He to gaseous He only) although some of the He 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 wen 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 He is uniformly mixed in the box volume. 

The dynamics of ground-cloud development are much more complex than those 

represented in a simple box model characterization. Near the launch pad and flame trench, 

(see Figs. S and 6) the He concentrations would be·much higher (thousands of ppm) than 

those calculated for the uniformly mixed box (150 ppm). However, because of the extxeme 

mechanically and thermally induced turbulence generated by the em.aus~ ~~ ground cloud 

dilutes very rapidly. Supporting evidence has been offered by observations of two Titan m 
launches (Table 9), which indicated that the ground cloud volume was about 1-2 kID' at 

4 minutes after launch (personal communication, E. 1. 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 

He concentrations would be much less than those measured aloft, because most of the He 

will rise with the buoyant ground cloud. In fact, the peak Titan m ground cloud He 

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 Ha concentrations for the CCAFS vicinity 

fonowtng 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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MERRITT ISLAND 
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D c12ppm 
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rag. 7. Maximum potential peak ground-I8V8I hydrogen chloride (HCI) cancentratIons 
estimated for the normal launch or a 11Ian rv vehicle. 
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given launch, depending on the wind direction. Obviously, only a narrow corridor downwind of 

the launch pad would receive gaseous He 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 Dame 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 S% of the lowest lethal 

concentration value (3,200 parts per million) reponed for laboratory rats and mice exposed to 

either hydrogen chloride gas or aerosol for S minutes (Danner 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 ISO 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 He affecting 

birds, a similar conclusion regarding the effects of the gas cloud on scrub jays beyond 0.4 miles 

(0.6 Jan) from the pad Can only be extrapolated from experimental studies with mice. 

4.3 EFFECrS OF NOISE FROM LAUNCH 

The launch of a Titan IV vehicle produces shon-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 fonowing launch. This level is roughly equivalent to that of 

a jet taking off from a distance of 200 ft (66 m). Continuous or repeated exposure to these 

levels can cause hearing damage in humans. 

Information on the nature and effects of shon-term exposure of wildlife to intense noise 

levels is sparse. Brattstrom' and Bendeno (1983) found that the fringe-toed lizard, desen 

kangaroo rat, and Couch's spadefoot toad aU suffered hearing loss when exposed to off-road 

vehicle sounds of 9S dB (A-weighted) for less than 9 minutes. No other literature is known to 

document the effects of shon-term exposure to noise within the 9S-12S dBA range. FreId 
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surveys have been cond~ 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 respo~ to warDing caDs shortly after launch. In contrast, foUowing the ,launch of 

Shuttle mission 34, scrub jays west of the pad displayed normal behavior and responded to caDs. 

As part of the TItan IV, monitoring program, field studies will be conducted immediately prior 

to and' foUowing each TItan IV launch tQ document the response of the. scrub jay to ~ In 

addition, the USAF will work closely with the FWS to develop a methodol?&Y for investigating 

the long-term effects of intense noise levels on surrogate species for ~ scrub jay and the 

beach mouse. 

4.4 SECONDARY IMPAcrs 

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 program. In-migration of worken and their famjJies for construction and 

operation of the program has been estimated at 810, a po~tion increase of less than 1% of 

the projected ~990 population for the region. Because this inciease 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. 

4.S CUMULATIVE IMPACI'S 

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 ate planned at CCAFS during the same time period as the TItan IV program: the 

ML V I, which will launch Delta vehicles, and the ML V U, which will launch Atlas vehicles. 

The Delta vehicle uses SRMs having a similar chemical compositio~ as the TItan, but in much 

smaUer 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 j8JS and beach mice could result from habitat 

destruction or disturbance associated with the three programs and from vehicle launches. 

Neither the ML V I nor IT 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 He, 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 nOl be expected. 

4.6 MONITORING AND MrllGAll0N 

The USAF will survey scrub jay and beach mouse po.pulations near LCs 40 and 41 

during the Titan IV program. The frequency and methodology of the surveys will be defined 

during further consultation 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 birds, mice, and other species; changes in pH in nearby 

wetlands; and the responsiveness of scrub j8JS to warning calls immediately after launch and for 

several days following launch. A beach mouse density and distnbution 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. 
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4.8 SUMMARY 

'Ibis Biological Assessment of potential impacts to two federally listed, threatened 

species, the Florida scrub jay and the southeastern beach mo~ bas presented evidence to 

support a determination that significant adverse impacts to either species will not resUlt from 

the U.s. Air Force ntim IV launch program. No suitable habitat for either species exists 

within the high-risk moe that extends about 600 ft (182 m) from the launch pad to the 

perimeter fence of launch complexes 40 and 41. During launch, ~tense heat and pressure and 

lethal concentrations of hydrogen chloride gas will be present within the high-risk moe, and 

transient birds or mice in this area could be adversely affected. Adverse impacts ~nd 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 thaD '5% of the lowest lethal 

concentration reported for mice in laboratory studies. Temporary hearing loss may be 

experienced ~ both species, thereby increasing their suscep~bility to predation; however, 

significant changes in population Size would not be expected. Historical, observations of Space 

Shuttle and earlier ntan program launches support the conclusion ,that ~ etIects are 

unlikely outside the high-risk mne. 

Questions or requests for additional information regardin. this ~eDt should be 

directed to: 

Mi. Olin Miller 

6SSOth ABG/DEEV 

Patrick Air Force Base, Florida 

(407) 494-7288 
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OEPARTMENT OF THE AIR FORC~ 

June 9, 1989 

Mr. George W. Percy 

HEAOQUAJITIAS SPACE III¥aGII fANQ 
LOS ANCIILU AIR I'OIIC2I1A81L PO 1I01I1JIIO 

LOS ANG&I!S. CA ..... _ 

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 Air 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 lind. 

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 woul d cons; st of an approximately 60,000 square foot, hi gh-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 ;s man­
made. no arthaeological resources are expected to be disturbed during 
excavation and earthwork. There are no known hi storie 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 a 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 Pflson can provfde you with further detail~ 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, 

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

Attachment: Maps of CCAFs project area and SMAB layout 
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FLORIDA DEPARTMENT OF STATE 

Jim Smith 
Secnrtaty oi Sure 

OMSION OF HISTORICAL RESOURCES 
R.A. Cra, BuiIdiq 

SOC) Souch Branauan 
T~. Flonda lZ39IJ.GZ!O 

DirIaar'. OffICe T~ Number <PAX) 
(904) 488-1410 (9041 488-l3S1 

~bert c. MIlSOn, Q1ief 
Environmental Planning Civision 
cepartlllent of the Air Pbrea 
Headquarters Space Division 

In aeply Refer 'It): 

susan Me Benefield 
Kister ic S1 tes Specialist 
(904) 487-2333 

IDs Angeles Air !\:)rce Base Proj ect File NO. 891535 
P.O. Bax 92960 
IDs Angeles, ca.1ifomia 90009-2960 

RE: !t)ur JUne 9, 1989, Letter and Attactlllents 
Ol1tural Resource ___ Rent Raquest 
EXpanaicn of 'r1tan IV PrCgr_ IAmc:hes 
cape canaveral Air Jt)rce Statl.qn, BP:wam Q)l.Ilty, Plor ida 

Dear Mr. MIlSOn: 

In accardance with the prCcedures contained 1ft 36 c.r.R., pUt 800 . 
(tlprotecticn of Histar1c: Properties-), w have rwiewecJ the atIOYe referenced 
project(S) far ;:assible impact to arc:baeolcgical. and historical. sites or 
proper~ ~es lists!, or el19 i.ble far listing, in the NaticnaJ. !!9 ister of Histar ic 
Places. 'Ihe authority for this procs!ure is the NatLiiiI B1Storic Preservatlon 
Act of 1966 (Public Law 89-665), as amends!. 

A review of the Florida MEISter Site !'1J.e incUcates that no significant 
archaeo.J..cgic:al 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 
beca"se of the project location arx:J"Ior natw:e· it is considered unlikeJ.y that any 
such sites will be affec:tec!. 'ltlerefare, it is the j\l3gment of this office that: 
the proposer::J project will have no effect <Xl any sites lists!, or el19i.ble for 
listing, in the National Reg 15ter of Histaric Places, or otherwise of national, 
state, or local slgnIli.c:anc:e. 'lbe proJect may prQC8ed without further· 
involvement wi tb thisa;ency. 

If ~u have any questionS concerning ow: cxmnents, please do not hesitate to 
contact us. your interest and cooperation in helping to protect Florida's 
arc:haeolcg ical and histor ical r8S)urces are appreciateC . 

Sincerely, 

<>?~-'.::~ -.L.,. George W. , Director 
IT Division of Hiatarical Resources 

and 
State Historic Preservation Officer 
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DEPARTMENT OF THE AIR FORCE 

June 9, 1989 

Ms. Kathryn Gualteri 

ItUGQUARTIRS SPACI DM8IC* (AI'SC) 
LOS MGIUS .... I'OACI ...... PO lOX 12110 

LOS ANGII.IS. CA IIIIIIWIIO 

State Historic Preservation Officer 
Department of Parks and Recreation 
P. O. Box 2390 
Sacramento, California 95811 

Dear Ms Gualteri: 

The U.S. Air Force (USAF), Space Div1sion 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, .1 and disposal of the washdown 
wastewater from Titan IV launches in evaporation ponds at SLC-6. 

--
The facilitfes 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 di-sturbed areas associated 
with the launch structure, land modifications to the SRSF, Building 398 
would be internal. -

To comply with the require~~nts 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 VAFB 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 detai1s on this project if 
needed. Hi s phone number is (213) 643-1409. As thi s proj ect is on a ti ght 
schedule, we would appreciate hearing from your office as soon as possible. 

Sincerely, 

/WJC/l~ 
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 GEORGE OEUKMEJIAN. Go~ 

OFFICE OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKa AND RECREATION 
POST OPFICE BOX IG8I8 
SACRAMENTO. CALIIIORNIA 1GI6OOD1 
1911. 4415 BOD8 REPLY TO:OSAE890613B 

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 (AESC) 
~os Angeles Air Force Base, P.O. Box 92969 
Los Angeles, California 90099-2969 

Re:Proposed Expansion of existing Titan IV program at Vandenberg 
Air Force Base. 

Dear Mr. Mason: 

The Office of Hlstoric Preserva;ion eOHP) 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 t~ 
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 is an undertaking subject to Section 196 of the 
National Historic Preservation'-Act of 1966, as amended. 

Implementing regulations for Section 196 are found in 36 
809, which describes a process by which federal agencies 
their responsibilities under Section 196. This process 
the identification and consideration of effects to 
properties, affording the Advisory Council on 
Preservation the opportunity to comment on such effects. 

crR Part 
can meet 
involves 
historic 
Historic 

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 899 and will consider your correspondence a 
request for OHP participation in the Section 196 process pursuant 
to 36 CFR 8SS.1ec) eii). 

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) • 



Thank you for considering cultural resources during 
planning. If you have-any questions please contact Mr. 
Jackson of my staff, at (916) 322-9692. 

Kathryn GuaI ieri 
State Historic Preservation Officer 

project 
Robert 
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DEPARTMENT OF THE AIR FORCE 
HIAOQUAIITPS SPACE S'fSTIIIS DIVISION CAI'SC) 

U)S AHGa.ES AIR 'ORCa BASE. PO BOll IZI60 
LOS AMGII.U. CA tGIIOIoZIIO 

Ms. Kalhryn Gualtieri 
State Historic Preservation Officer 
Office of Historic Preservation 
Depanment of Parks and Recreation 
P. O. Box 942896 
Sacramento, California 94296-0001 

Dear Ms. Gualtieri: 

August 18.1989 

This lener is wrillen in response to your reply(USAF890613B) to our letter of June 9. 
1989 (Allachment 1) in which you request further details regarding proposed U.S. Air 
Force actions at Vandenberg Air Force Base in suppon of the Titan IV launch 
program. The location of the Vandenberg facilities that would be affected by the 
prop'osed 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 environmental assessment of the Titan IV space launch vehicle 
modification and operation in February 1988. For- that assessm~nt, an archaeological 
survey was performed by Greenwood and Associates and reviewed by your office (File 
No. USAF 870817 A). 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 the 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 this 
request would be apprcciatcd. 

Sincerely, 

i~C!~ 
ROBERT C. MASON. AICP 
Chief, Environmental Planning Division 
Directorate of Acquisition Civil EngineeriQg 

Attachments 
1. Ltr. Mason to Gualtieri. 9Junl:l9 
2. Site and Project Description 
3. Archaeological Survey 
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ITATI OF CALoI'ORNIA - TN. AUGUReD AClINC'f 

OFFICI OF HISTORIC PRueRVATION 
DEPARTMENT 0 .. PARICI AND RICRIATION 
~IT o,,,es .ox .... 
IACRAMINTO. CAl.I'~NI" MaNGO' "",Mwaaa 

Dear 1Ir. If.clll: 
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GIORGE DEUICMI..IIAN, Go, 

~ 'm: tara90413B 

saprc-qr 26, 1989 

'I'M Offica of ~ Pr'eIIarlaticI\ (ClIP) his ~ and ~, 
'eM follardnrJ cI""ifII1ta an tb8 ~ "'XunmtatiQft ycu 8UbII1ttec1 
1n auppGZ't of tM cited pzoject. ~t AocIDI8nta~ prav1dea tha 
W~ _ ~ m cazr l.tIt'- of tl\aly 12, 1181 an! satiafiea us 
that nuonab1e _S\1Z"88 wve ~ to 1dC\tlty hJ.ataric ptapez.'tiM 
w1tNn tba JEOj-=t'. ArM of ~ Iftct (AP!). , 

A81,da f%'CII 1Il1.:ellanecua JllCXUf1ca1:1c:lW to ~ ~, tbe 
anly __ 1IMNb1stGr1c prcpaa:tJ.ea Ili;ht be affectecl by tM project ,.. 
1ft tM Space Launc:h CCDpla 41 ArM. A histozoic prcpart.y mrYf!If by 
GrMIWOod and Aa8OCia~ enUtlacl arc;naaclgqiqll sumy Rlpgrt; for 
_Ohe'~ H ~ = Yehle!. PmmIm fIcl!i1jiae at : =.:91, reportil that. no historic 
p&cpecrti.M are l.acatad in the API. MIa aza ~are _t1sf1a1 tbat yaur 
~-= WUl n= '&:"'1.. anY' ~ ~ cU..... . 

'l'hC'etoZ'e, yOUZ' agency baa caaplied with '36 erR 800.4 Cd} and Mf'"" ita r.~ibillt1as fea- tb.W un:Jart.akinq \U1dar' Sacticn 106 of 
~ Hat1cna1 m.taric ~ Act of 1966, as aa.ndsd. 

~ you far cans14.r1n; cultural resources d~inq project 
pl.anninq. If yeN haw ant ~ ~ aD:' J:8Yiaw of tba GitecL.­
Foject, pl_. ~J.epncna 'lMd Van BUenn of OlD:' statf at (916) 322-
9610. -

Sin:IeNly, 

r~~~Off~ 



June 9. 1989 
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OEPARTMENT OF THE AIR FORC~ 
MIADCM'AIITEAS iliACI OMIIOII IAI'SCl 

LOS ANGILI!S AlA ~ 8ASL PO BOX_ 
LOS ANGELU. CA tcIIIOWIIII 

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). Cal Hornia 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 Spa~e 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. a~~ m~difications to the SRSF, Building 398 would 
be internal. Launch of the Titan IV/SRMU requires 15' more sol id 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 ;s developing 
pl ans for di sposa1 of wash down water; thi s ; ssue wi 11 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 listed 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. 
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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 ;s on a tight 
sChedule, we would appreciate hearing from your office as soon as possible. 

Sincerely, 

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

Attachments 
1. Endangered Species list 
2. Map of VAFB proj~t area 
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-" 
Threatened and Endangered Species Associated With VAFB 

Peregrina falcon 
Bald eagle 
California laast tem 
California brown pelican 
Least Bell's vireo 
Gray whaJe 
Guadalupe fur seal 
Southern sea otter 
Unarmored threespine stickleback 
Salt marsh blrd's beak " 
California sea lion 
Harbor seal 
Stellar sea lion 
Northam fur seal 
Northern elephant seal 

Candidate species 

Spotted bat 
Towsand's western big-eared bat 
G reatar mastiff bat _ 
Cafifornla black rail 
Westem snowy plover 
Long-billed curlew 
White-faced ibis 
Ferruginous hawk 
Tricolored blackbird 
Western pond turtle 
California red-legged frog 
AITOYO toad 
Tidewater goby 
Salt maf$h skipper butterfly 
Swamp sand wort 
Hoover's baccharia 
Morning glory 

-

Soft-leaved Indian paintbruch 
Lilac 
La Graciasa thistle 
Surf thistle 
Beach spectacle-pod 
Lompoc yerba santa 
Roderick's fritillary 
Crisp monardella 
San Luis Obispo curly-Ieav~c monardella 
Hoffman sanicle 
Black-flowered figwort 
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... ,. ITA.,.. DlPaaTMlIIT cur eaMMUCI 
""011 0_" lad '", ......... ~ ......... 
NA".,...... MAr" sra 'Mt~. UIIW'".JI 

Southwe.t Reqion 
300 South Parry Str •• t 
Ter.a1nal Island, california 90731 

AuCJUst '1, 1989 F/SWRl4:BH 

Ollie! , Ilwiromaental Planninq 01 vi.ion 
Di~o~t. of Acquia1tion Civil Zft9in •• ~inq 
Loa ADCJ.l .. Air lore. Ba •• 
P.O. lox 929'0 
to. Anvel... CA '0009-2940 

~ IC', KaHn, 

Thia 1. • napon.. to YOU' lat-tu o~ .lUne , nqu .. 'tinq J.nput em 
tile Pl'epoMCI chanq_ 1D the 1'1taft %V ~ .. a~ Space c:aap1a , 
lut OIl VanclaaMZ9 A1zo Parae .... (van). ~ U See1:J.Oft , 
at tile Indanpnd Speed... Ac:t we find t.ba~ 1:be proposed pzooj~ 
will not adVenely a::.c:t any ot the 11.tacl 111*=1_, aDd fo~ 
COM1lltaticm v111 ft. be nc.saey. .' 

Bowev.~, due to the exi.~eftc. 0: plnnlpad papulations en the 
.. Wed poztJ..on of the ba.. and the Channel Island., vhiGh ua 
protactec:t undu" the Ku'1ne .. _al JIztotee1:10n Aft, ve VGUlcl like 
to urve you to continue to pursue obtaining a small taka permit 
to c:ov.r all tll. launcb op.ration. at 'IUB. It 1- po •• U,la that 
the _11 talca penai t that va. 1 •• ued to the apace shuttla 
Pl"oqna to covei' cU.~anc:e. ot p1nnipeds in the Chumal Islands 
a19ht be moditied to accomplish this. Howev.r, .:taeta on 
pinnipeds hauled ou't .'t mainland .it .. on the ~ ... also need. to 
~. coneidarllCl rala'tiv. to CUZ'Z"ent and propoead proqr.... It yeu 
have any ~.Z' qu •• tiona pl •••• contact JllI IAcky of lIY statt 
at (213) 514-."4. 

e(..~~ 
I. c."Nlarton 
Req10nal Director 
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; 

(ijSYSTEM 
~s=~~:1~ 

TItan IV Exhaust Plume! Thermal Propertias 

October 29, 1981 

LoS iPS-54 

These compara&ive d~ are Cor the Horcul .. L26 inch SRMU &Dd eho CSD sevon sesmone SIt.'v(. 
uaiAI bost available dat.& (or the latter. 

Preuve v. time at 600J' 

SKMtJ' 01eC 
1'5 
25 
U 

100 
1= 

1090 psia 
1100 
1000 
1000 
580 
470 

W.b Idioll time 133 

CSD SaM Maximum pressure = 835 psia 
Web lC,ioll time = 112.4 sec 
Action time = 123.a sec 

Thermal prapeni. at tb. Ilossi. exit plane were calculated usinc the SoUd Propellut PerCor­
mance (SPP) code. These calculations were Nil at accion time a.,.rac. preuure !or consistency 
wicb che speciac impulae per!ormuci ca1culaMllI, but pressure is DOt expectecl to haTe a major 
e!'ect OA calcul.&ecl temperl&un 1& *he DOol. ait plUL 

fta spp ..... 'MM ..... ~ tWIll d ....... -...I t:wR rdt •• fI,.. ..... ""ftc And Axhaua 
compoaitioa. The oxide panicle lis, cliI'riDuUoA iI buerl on U empirial COrrelWA. 

Codpratloa 
P!opIUm 
Adiaa time, I.e 

Acdoa diu averace P, psia 
IIlidai &Iaroa& diamecer, ill. 
Nonie ai, diameter, ill. 

CODGltlou at Doszle exit plml 
Aver. Glide panicle T, -It 
Gu tempera&ure -a 
Averap particle concellcratioa, W ,/W, 
Thermal emiaivity 
ftadiacioa thermal aux, BTU /rt2-sec 

QDI 
1 •. 8 

aot 
32.S 

128.6 

4189 
3781 

0.5013 
0.29 

'3 

UTP-al 
123.1 

883 
39.8 

128.1 

41ao 
3830 

0 . .(011 
0.33 

48 

The oxide parcicle temperature, -nage I is chI me1CinC pow of alWDiAum ~xide. The Spp 
ca1cula&ica actually collliden three particle size cl ..... , lAC! the smaller particles are somewhat 
cooler thu the .trap temperature Ii.,.. abo... Abo che oxide particle COllceJltratiOll &Ad .. iu 
c!iltriDucioD varies between the nonle centerline &Ad the .xit [D. 

The plum. omissiYity and radiation thermal aux were .. timated. \lIiftC the procedure defined 
in F. C. Price cC cl, Iftlcr'&td Er&viI'OII,"Cftl 0/ Solitl Ro~J:d Noule., Air Force Rocke' Propulsion 
Laboratory, Edwards AlB, RPt,.. TO R·6.fa. 140, 30 July. 1964. Thil procedure rtciuires consideration 
o( the variation in particle conc:entration and siso distribution across the exit plane. These depend 
aD llolsl. expansion ratio a.nd contour as well as thermochemical properties. 

0-3 



Thc:mcche:::u:3.1 dat3. were ealcula~ ror Q~e dimensional isentro~lC: How 3inr ~he KENVn, 
code, which U'8S t~e same rree enero minimIZatIOn &!corithm ~ ~ne NASA-LewIs Codl. JANNAF 
thermochemical data ror the cambUSCloll produc:a were used. The .cae,," ramma ealcul&eed by 
this code is the Yalue ror 'he iaenuopic .xp~neClt required ~ ,lye the same th:u" c:aci5Clenc by 
th. claaical equatioll uauminc fixed com~~ion u is calculated by th. code usuminc equllibnum " . ftow. 

The weicht buis Cor these data is lOO·,rams. (II particular, note th&& t.be fixed composicioll 
hea& capKity Cor 'he las is sivell ill cal/lOO 1m oC total proc:iuc:tI. 

SllMU Cllamb. TAroac Exit 
Preuun, psi. 891 515.4 8.16 
Temp.a&un, 9K 3452.3 3353.1 2245.0 
Wei,lit " oxide particla 3a..19 34.18 U.II 
ElldaalP1. cai/1OO sm -43&62 ~ -130496 
Mol. ca/1fXJ em 3.3989 3.3113 3.2818 
Iaea.&ropic apoace, ., 1.1_ 1.1_ 1.114 
'ixed coaapc.itioll°., 1.188 1.11' 1.185 
EIr-=ti .. ., - 1.12S0 
Fixed composition. C,. call100 em 

Total procillcta 41.$0 41." 41.57 
GuOld, 32.44 32.05 a.u 

Eq1IilaDmaia Cp. ca1/1aJ PL 13.31 a7.a G •• 

em 8BM CIwab .. ftzroat Bxh 
Pr.aue, psia 883 381.1 1.18 
TemperU1n,-X 3213.2 3ON.l 200T.I. 
WGp& " aiM panic1. 28.M • .s1 JO.G 
Ea&haIpJ. ca!-/lCXJ SIll ' --"'85 -57188 -122581 
Mol. CU/1CXJ l1li 3.as1 3.8104 3.5450 
fiacropic expOftellC, ., 1.1419 1.1,"5 1.1951 
Fixeci composition ., 1.180 1.119 1.20' 
E!,ec:u .. ., 1."05 
Fixeci CO~paGtioll. Cp,o cal/100 lID 

To&al prociuc&a '".44 41.31 '1.53 
Guoal, ~..11' 33.91 31.11 

EquiliOriUlll Cp, ca1/1to am 80.43 ·73.95 "".05 

c.1cula&ed exhaust compositiou are .ho .. all the rallawiq paS-. 

Lowell Smith n.rmochemical calcula&ion.s 251-6185 
Daaia Daris SPP Flow ca1C11la&ion.s ' 251-6323 
Mollcy CUIlllin.sham Thermal' 251-6185 



~ 31 .:a .:'e:";"; -£.='~·.:.::3 :.:.: :!-f.,! 0-5 

. ~~::1:~"'- ..... -. ~ 
.-

~: .. ~ ........ Hercules SR.l\iU 
:--1"- - - -
'''-'-- Condition. at ~ozz18 Exit Plan8 

Ono Dimensional Idaal Equilibrium Flow 

Chamber preaur. = 891 psi& Expuslon racio = 15.67 
Ixic pr .. ure ;: S.16 psi& E:xic tlmper&Cur. :; 2245.0 K 
E&lUlapiJ :; -130496 cal/lOO 1m 3.26183 moles IU/l00 1m 

PiaDUCT MW MOLES WT. Pet. MOLE PCT. VOLUME PCT. 

AI. 28.;8150 1. 40433D-07 0.0000 O.OOCO 0.0000 
lLc:t. 42.43450 1.SIJg40D-04 O.O<x)o 0.0044 0.004; 
AI. CI.2 97.88750 6.485120-05 o.ooa 0.0018 0.0020 
AI. CLl 133.340S0 3.316080-05 0.0044 0.0000 0.0010 
.u.1t 2'1.98047 1. 0e04oo-08 0.0000 0.0000 0.0000 
AI. I 40.98820 2.543490-13 ··0.0000 0.0000 0.0000 
.u.O 42.98OiO 2.108840-07 0.0000 0.0000 0.0000 
.u.Oes. 11. 43300--r. 512S4D-05 0.0050 0.0021 0.0023 
AI. 0 Jl 43.;888'i S.28&OeD-oI 0.0003 0.0002 0.0002 
AL02 SI.Q8030 2.eea84D-08 0.0000 0.0000 0.0000 
.u. 0211 &9.na2'1 1.030410-05 O.oooe 0.0003 0.0003 
A1.2O 69.ge240 3.484301)-00 0.0000 0.0000 0.0000 
AI.202 81.M11O 1.318400-00 0.0000 0.0000 0.0000 
II 2OI.i8000 1.4n45b-oe 0.0011 0.0002 0.0002 
II c:I. 244.43300 t.Ut18D-GI 0.0000 0.0000 0.0000 
liB 201.9870'1 '1.0811&0-08 0.0000 0.0000 0.0000 
1% 0 224.9'1940 2.148'1OD4 O.COCG· 0.0000 0.0000 
1%2 41'1.MOOO ·1.4&08G-13 0.0000 0.0000 0.0000 
cao 30.02610 1.00233D-08 0.0000 O~'OOOO 0.0000 
CM 16.04301 'I.4O'1I3D-l0 0.0000 0.0000 0.0000 
CI 26.01'" 2.1'1301D-l0 0.0000 0.0000 0.0000 
CO 28.01011 'I. 82821D-G1. 21.92'14 21.6281 23.9&11 
C 0 et. a.4a11 2." IIID-07 - 0.0000 0.0000 0.0000 
CO2 44.000a I. W14&D-02 2.4942 1. &eST 1.'1343 
CI. 3&.4S300 I. I1SelC-OS 0.2470 0.1924 0.2132 
Cl.0 &1.41240 5.228120-08 0.0000 0.0000 0.0000 
ct2 70.90S00 2. IJgS82D-oG 0.0002 0.0001 0.0001 
I 1.00'197 1 .827&30-02 0.0184 0.5049 0.5502 
IALO 43.08887 1.204140-10 0.0000 0.0000 0.0000 
ICI 27.02&82 3 • 3"l082D-o'J' 0.0000 0.0000 Q.OOOO 
Ica 20.01812 5. 17oeDD-o"I 0.0000 0.0000 0.0000 
let. 36.4eoo'1 l.ms2DeOl 21.1420 18.0191 17.7442 
Iia 31.0140'1 I. l084SD-oca O.COCO 0.0000 0.0000 
I a CL 52.4103'1 1.14058O-GI' 0.0000 0.0000 0.0000 
H2 2.01&14 1.09'729D.aG 2.212i 30. 313Q 33.5785 
JE:ZO- 11.01534 4.2eTl7D-01. '1.58'11 11.788e 13.0581 
I 14.008'10 2. 71114D-oI 0.0000 0.0000 0.0000 •• 15.01.48'1 1.OQaQ1D-ca 0.0000 0.0000 0.0000 
1112 11.02284 8. 08GCD-Q8 0.0000 0.0000 0.0000 
113 -" T • 03OSr-l.. 8S4'1O-oa 0.0000 0.0000 0.0000 
.0 30.acel0 2.'1933OD-o& 0.0008 0.0008 0.0009 
.02 46.00550 3.931_-11 0.0000 0.0000 0.0000 
12 28.01340 2.0'T'1SOD-Ol 8.3410 8.ns'l 9.1115 
a lS;~ 1.219100-06 0.0002 0.0003 0.0004 
Q I 11.00731 1.08222D-03 0.0184 0.02;; 0.0331 
02 31.90880 1.99538D-05 0.0001 0.0001 0.0001 
&L203(C) 101.96120 3.61Q19D-Ol 36.8820 9.7222 
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CSD ., Segment,SRM 

Conditions at Ntn:zle Exit Pl~ne 
On,e Dimensional Ideal Equi1ibriu~ Flow 

Ch&mber preuure = 663 psia ElCp~ioll ratio = 10.04 
Exit preuu're = 9.76 psia Exit 'empera,ure :: 2001.3 K 
Enthapty =. -122591 c:a1/loo ~m 3.5 .... 99 mol_CM/1OO 1m 

PIODUCT MW MOLES ItT. PCT. MOLE Pet. VOLUME PCT. 

AI. 28.;8150 1.302471)-:09 0.0000 ,0.0000 0.0000 
AI. CL 62.43450 0.55978D-08 O.oooe 0.0002 0.OC03 
Alo Ct.2 07.B8750 -,8.70021D-oe 0.0009 0.0002 0.0002 
AI. CL3 133:340&0 1.52203D-05 0.0020 0.0004 0.0Q04 
ALI 21.08041 1.8&&=-10 O.COCO 0.0000 0.0000 
ALII 40.98ne 1.38TOiD-1& 0.0000 0.0000 0.0000 
AloO 42.08090 ' 1.7788&D-00 '0.0000 0.0000 0.0000 
AloOct. 78.43300 4.&8314D-08 0.0004 0.0001 0.0001 
At. a H '43.08887 3.OOG5eD-0'I ' O.COCO 0.0000 0.0000 
At. 02 &8.08030 1.8o;e8D-10 0.0000 0.0000 0.0000 
ALoa 50.08821 4.S4142D-0'I 0.0000 0.0000 0.0000 
AUO 80.06240 0.152840-12 0.0000 0.0000 O.OCOO 
.u.202 85.06180 3.83528D-12 0.0000 0.0000 0.0000 
C 'H2O 30.02840 1.41883D-c7 0.0000 0.0000 O.COOO 
C i4 18.04303, 1.27438D-00 0.0000 0.0000 0.0000 
C • 28.0118& 1.214S7D-U 0.0000 0.0000 0.0000 
CO 28.01011 ,0.818400-01 71.4_ 2I.13M 21.8012 
C 0 c:t. U.4e3&I 1.33H2D-07 0.0000 o.ooco a.oooo 
C 02 44.0000I '.11100D-o:& 2.0731 1.1180 1.0011 
CL 31.4&300 , .4008eD-GI o.osa 0.0388 0.0421 cr.a 51.48240 2. 15279D-OO 0.0000 0.0000 0.0000 
CI.2 10.00e00 ".3411OD-01 0.0001 0.0000 0.0000 
PI 11.14100 1 .. 041221)-01 0.0011 0.0001 0.000& 
ncr. 01.3ooao 1.UT12D-oI 0.0001 ' 0.0000 0.0000' 
FE CU 128.1&300 3. 0'1I2SD-03 0.38R 0.0800 0.0881 
FEW 182.20eoo 4.151441»-07 0.0001 0.0000 0.0000 no 71.84840 1.248131)-0'1 0.0000 0.0000 0.0000 
FE 02!a 80.e8174 0.8e044D-ar 0.0001 0.0000 0.0000 
H 1.00191 4.38047D-03 0.0044 0.1134 0.1230 
IAtO 43.08887 1.41038D-12 0.0000 0.0000 0.0000 
I C II 21.0~8:Z 8.21&800-07' 0.0000 0.0000 0.0000 
KCO 20.01852 2. 14128D-0'7 0.0000 0.0000 0.0000 
ICL 34.48001 S._89D~l 2O.eG03 14.14_ 1&.;013 
I II 0 31.01407 4.845;00-10 0.0000 0.0000 0.0000 
! a ct. 52.48031 2.3;044D-08 0.0000 0.0000 0.0000 
H2 2.01SQ4 1.220340.00 2.4783 31.0831 34.8183 
120 18.01534 3.88844D-01 8.OG91 10.0e44 10.;124 
I 14.00670 1.28892D-OO 0.0000 0.0000 0.0000 
I! 15.01461 1.01T4&D~00 0.0000 0.0000 0.0000 
la:z 18.02284 .2.094180-08 0.0000 0.0000 0.0000 
Ifa 11.03oe1 2.808&00-08 0.0000 0.0001 0.0001 
I a 30.00810 2.4829QD-oe 0.0001 0.0001 0.0001 
H 02 46.00550 8.240890 -13 0.0000 0.0000 0.0000 
N2 28.01340 3.03&&30-01 8.5038 1.8;16 8.5820 
0 lS.;;;40 3.5898SD-0'I 0.0000 0.0000 0.0000 
o R 17.00737 1.419SQD-04 0.0024 0.0031' 0.0040 
02 31.00880 4 . 8708SD-OS 0.0000 0.0000 0.0000 
AL203(C) 101.96120 2. ;86811) -01 30.4544 1.71og 




