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FINDING OF NO SIGNIFICANT IMPACT 
ENVIRONMENTAL ASSESSMENT FOR 

LANDFILL DRAINAGE IMPROVEMENTS 
VANDENBERG AIR FORCE BASE, CALIFORNIA 

INTRODUCTION 

The U.S. Air Force proposes to complete drainage improvements on the Vandenberg Air Force Base 
(AFB) landfill in Santa Barbara County, California. This Environmental Assessment (EA) provides 
analysis of potential impacts associated with the proposed improvements. The National Environmental 
Policy Act (NEPA) and the implementing regulations issued by the Council on Environmental Quality 
(CEQ) require the lead agency to prepare an EA for federal actions not qualifying for categorical 
exclusion and that would not require an environmental impact statement. The U.S. Air Force is the lead 
agency for NEPA compliance on this proposed project. This EA has been prepared in accordance with 
the NEPA of 1969, as amended, 42 U.S. Code (U.S.C.) 4321 et seq.; the CEQ regulations implementing 
NEPA, 40 Code of Federal Regulations (CFR) 1500-1508; and Air Force Instruction (AFI) 32-7061, 
Environmental Impact Analysis Process, dated July 6, 1999, and in 32 CFR Part 989. 

Drainage improvements to the landfill are needed to divert off-site storm water. The U.S. Air Force has 
prepared this Environmental Assessment to evaluate the potential environmental consequences of the 
Proposed Action, three alternatives (Alternatives 1, 2, and 3), and the No-Action Alternative on local and 
regional resources. Alternatives eliminated from further study are also discussed. 

DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

The proposed drainage improvements would divert storm water runoff around the landfill and would be 
designed to accommodate the water flow during a 100-year storm. A Proposed Action and three 
alternatives were considered and are presented in this EA. A No-Action Alternative, in which no 
drainage improvements would be made, is also presented. 

The Proposed Action involves installation of an underground storm drain using a trenching method that 
re-routes storm water away from the landfill generally in a southwest to northeast direction. Alternatives 
1 and 2 follow a different route, generally in a southwest to southeast direction. Alternative 3 follows a 
similar route as the Proposed Action but would employ a jack and bore method for installation of the 
storm drain under railroad tracks and roads. 

SUMMARY OF THE ANTICIPATED ENVIRONMENTAL IMPACTS 

This EA evaluates the potential effects of the Proposed Action, Alternatives 1, 2, and 3, and the No
.. 4,..ction i~.Jtemative \Vith respect to the follo\~ving issue areas: \Vater resources, geology and soils, biological 
resources, cultural resources, pollution prevention, solid waste management, hazardous materials/waste 
management, air quality, health and s·afety, land use and visual resources, noise, utilities, 
transportation/circulation, environmental justice, and cumulative impacts. Because all federal, state, 
local, and Air Force rules and regulations would be followed under the construction and operation phases 
of the proposed project and best management practices would be used, the Proposed Action and 
Alternatives 1, 2, and 3 would either have no impact or a less than significant impact on these resources 
according to the EA. 
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As discussed in the EA, cumulative impacts would be the same for the Proposed Action and Alternatives 
1, 2, and 3. Cumulative impacts to solid waste, traffic, and air quality could occur if the proposed project 
were to coincide with other proposed construction projects in the vicinity. Implementing best 
management practices for solid waste, transportation/circulation, and air quality for the proposed project 
results in no cumulative impacts. In addition, the short-term nature of the proposed project and the 
scattered locations of the other construction projects throughout the base also result in no cumulative 
impacts. 

Under the No-Action Alternative there would be no construction and landfill drainage improvements 
would not be made. Erosion and threat of generating leachate at the landfill would continue. 

REGULATORY APPROVALS 

An application for a Section 404 permit for impacts to jurisdictional waters of the United States has been 
submitted to the United States Anny Corps of Engineers for the proposed project. In addition, an 
application for a Section 401 Water Quality Certification and a NPDES General Permit for Storm Water 
Discharges Associated with Construction Activities has been submitted to the California Regional Water 
Quality Control Board. All conditions of each permit will be adhered to for the proposed project. 
Coordination with the California Regional Water Quality Control Board has also been initiated for 
excavation in Installation Restoration Program Site 3. Finally, coordination with the County of Santa 
Barbara for proposed alterations within the landfill boundary is underway. 

Because the proposed project would result in de minimus pollutant emissions and would not be regionally 
significant, it is exempt from further conformity requirements in accordance with conformity 
requirements set forth in 40 CFR (b), (c), Section 176 (c) (4) of the CAA, and Santa Barbara County Air 
Pollution Control District Rule 702, General Conformity. Because it was determined that the proposed 
project is unlikely to affect a federally listed or proposed listed species or its critical habitat, including· the 
California red-legged frog and southwestern willow flycatcher, Section 7 consultation or conference with 
the United States Fish and Wildlife Service is not necessary. Finally, there are no documented cultural 
resources in the proposed project area, therefore, consultation with the State Preservation Officer (SHPO) 
pursuant to Section 106 of the National Historic Preservation Act (NHP A) is not necessary. However, in 
the event that previously undocumented cultural resources are discovered during construction activities, 
coordination with the SHPO in compliance with Section 106 of the NHPA will be conducted. 

FINDINGS AND CONCLUSIONS 

Following a review of the EA, I find that the proposed Landfill Drainage Improvements will not result in 
significant environmental impacts. Based upon the information contained within this assessment, a 
Finding of No Significant Impact is made. The preparation of an environmental impact statement is not 
required for this action. 

The Draft EA for Landfill Drainage Improvements was available for public review for 30 days from 20 
January 2003 to 19 February 2003. No public comments were received on the Draft EA. A copy of the 
Final EA is available at the following location: 
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Vandenberg Air Force Base 
30 CES/CEV Environmental Management Office 

806 13th Street, Suite 116 
Vandenberg Air Force Base, California 93437-5242 
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FINDING OF NO PRACTICABLE ALTERNATIVE 

Implementation of the Proposed Action will conform to Executive Order 11990 which requires federal 
agencies to take actions to minimize the destruction, loss, or degradation of wetlands, and to preserve and 
enhance the natural and beneficial values of wetlands. Implementation of the Proposed Action will also 
conform to Executive Order 11988 which requires federcll agencies to take actions to reduce the risk of 
flood loss, to minimize the impacts of floods on human safety, health and welfare, and to restore and 
preserve the natural and beneficial values served by floodplains. 

Wetlands would be directly impacted by construction of the Proposed Action. Due to the topography and 
hydrology in and near the landfill, no other viable design for the landfill drainage improvements project 
existc; without impacting wetlands. The landfill drainage diversion pipeline placement is constrained by 
Pine Canyon Road, development north and south of the road (including the landfill south of the road), and 
the vernal wetlands on the north. It cannot avoid the topographic depression (at sampling station [SS]-3) 
or wetland areas associated with SS-8, SS-9, and SS-1 0 without impacting the landfill and other 
developed areas or the vernal wetlands. 

Routes and construction methods for the Proposed Action have been designed to minimize the area of 
direct impacts on wetlands to the maximum extent possible. In addition, an analysis of alternatives to the 
Proposed Action is contained in the EA. Alternatives 1, 2, and 3 were determined to have the same direct 
impacts on jurisdictional waters of the United States or wetlands due to the same constraints of the storm 
drain alignment that apply to the Proposed Action. 

Finally, the Proposed Action would not impact a FEMA-delineated floodplain. 

Pursuant to Executive Orders 11990 and 11988, the authority delegated by SAFO 780-1, and 32 CFR Part 
989, and taking the submitted information into account, I find that there is no practicable alternative to 
this action and the Proposed Action includes all practical measures to minimize harm to the environment. 

Lieutenant General, USAF 
Vice Commander 
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ERRATUM 

1. Draft Finding of No Significant Impact, page 1, paragraph 1, last sentence. Delete the last 
sentence and replace with: ''The EA for Landfill Drainage Improvements will be available for 
public review on 20 January 2003. The public comment period will be for 30 days beginning on 
20 January 2003." 
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1.0 BACKGROUND 

This environmental assessment (EA) provides analysis of potential impacts associated with the proposed 
landfill drainage improvements at Vandenberg Air Force Base (AFB) in Santa Barbara County, 
California. 

The National Environmental Policy Act (NEPA) and the implementing regulations issued by the Council 
on Environmental Quality (CEQ) require the lead agency to prepare an EA for federal actions not 
qualifying for categorical exclusion and that would not require an environmental impact statement. The 
U.S. Air Force is the lead agency for NEPA compliance on this proposed project. 

This EA has been prepared in accordance with the NEPA of 1969, as amended, 42 U.S. Code (U.S.C.) 
4321 et seq.; the CEQ regulations implementing NEPA, 40 Code of Federal Regulations (CFR) 1500-
1508; and Air Force Instruction (AFI) 32~7061, Environmental Impact Analysis Process, dated July 6, 
1999, as coded in 32 CFR Part 989. 

1.1 PROJECT LOCATION 

Vandenberg AFB is located on the south-central coast of California, approximately halfway between San 
Diego and San Francisco (Figure 1~1). The base covers approximately 99,100 acres in western Santa 
Barbara County and is headquarters for the 30th Space Wing. The Air Force's primary missions at 
Vandenberg AFB are to launch and track satellites in space, test and evaluate America's intercontinental 
ballistic missile systems, and support aircraft operations in the western range. As a nonmilitary facet of 
operations, Vandenberg AFB is also committed to promoting commercial space launch ventures. 

The proposed project is located near the Vandenberg AFB Sanitary Landfill (landfill), on North Base. 
The landfill is just southeast of the intersection of Washington and New Mexico Avenues, southwest of 
Pine Canyon Road (Figure 1~2). 

1.2 PURPOSE AND NEED 

Vandenberg AFB must comply with federal and state regulations regarding landfill controls. Regulatory 
requirements for landfill controls are documented in 40 CFR Part 258, SubtitleD and California Code of 
Regulations (CCR) Title 27, Article 4. Source control corrective actions, consisting of upgrades and/or 
repairs to the existing drainage system, must be implemented at the Vanden berg AFB landfill to facilitate 
compliance with State of California Water Quality Protection Standards. Storm water discharges 
associated with landfill activities have been permitted since 1993 under the California State Water 
Resources Control Board (SWRCB) Water Quality Order No. 97~3-DWQ, National Pollutant Discharge 
Elimination System (NPDES) General Permit No. CAS000001 Waste Discharge Requirement (WDR) for 
Storm Water Associated with Industrial Activities (General Permit). 

Improvements to the landfill drainage system are necessary to divert off-site storm water runoff away 
from the landfill area to avoid contact with buried waste and generating excess leachate; prevent erosion; 
ensure integrity of roads, structures, and gas monitoring and control systems; and prevent safety hazards. 
Leachate is generated when water percolates through buried waste, and it may contain potentially harmful 
materials. Source control structures include a series of swales, concrete channels, and culverts. In 
accordance with the General Permit, storm water discharge is analyzed for pH, total suspended solids 
(TSS), oil and grease (in lieu of total organic carbon), specific conductance, and iron. Of these analytes, 
TSS levels have consistently exceeded state guidelines. In addition, four Installation Restoration Program 
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(IRP) sites are located near the landfill. Results of quarterly landfill groundwater monitoring have 
historically shown statistically significant levels of contamination in the groundwater. Installing a new 
drainage system would also divert storm water runoff away from the lRP sites, thus slowing the spread of 
contaminated water. The drainage improvements would divert storm water runoff around the landfill and 
would be designed to accommodate the water flow during a 100-year storm. 

1.3 SCOPE OF THE ENVIRONMENTAL ASSESSMENT 

In accordance with AFI 32-7061 and CEQ regulations, potential environmental impacts are discussed in 
proportion to their significance. The level of analysis was determined by the amount of information that 
would be required for the decision-makers to make an informed choice. Consequently, different levels of 
detail are presented for the resource areas discussed in this EA. 

This EA presents analyses and descriptions of the potential environmental impacts resulting from the 
proposed project and identifies all required environmental permits. As appropriate, the environmental 
consequences of the action are described in terms of regional or site-specific effects. 

Chapter 2.0 of this EA describes the Proposed Action and Alternatives. In addition to providing project 
information, this section describes the general site setting of the Proposed Action and discusses the No
Action Alternative. 

Chapter 3.0 provides regional and site-specific information related to water resources, geology and soils, 
biological resources, cultural resources, pollution prevention, solid waste management, hazardous 
materials/waste management, air quality, health and safety, land use, visual resources, noise, utilities, and 
environmental justice. Impacts to socioeconomics are not discussed in this EA because these resource 
areas would not be affected on a short- or long-term basis. The regional information in this section 
provides the context for site-specific information on resources that would potentially be affected by the 
Proposed Action or Alternatives. 

Chapter 4.0 addresses the potential effects of proposed project on each of the resource areas analyzed. 
Possible impacts of project activities are analyzed, the significance of each impact is identified for each 
resource area, and mitigation measures are provided if necessary. Mitigation measures are designed to 
ensure that none of the potential effects of the Proposed Action or Alternatives would cause significant 
impacts to the environment. 

Chapter 5.0 presents a list of applicable federal, state, local, and Air Force regulations requiring 
compliance prior to implementing the Proposed Action. 

Chapters 6.0 through 9.0 identify report references, persons and agencies contacted, preparers of this EA, 
and acronyms and abbreviations, respectively. 

Appendix A is the Natural Resources Survey, and Appendix B is the Air Quality Conformity Analysis. 
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2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

This chapter describes activities associated with the proposed construction of drainage improvements near 
the Vandenberg AFB landfill. Each project description includes requirements for construction, related 
equipment, schedule, and workforce. Activities associated with the Proposed Action, Alternatives 1, 2, 
and 3, alternatives eliminated from detailed study, and the No-Action Alternative are discussed in this 
chapter. 

2.1 PROPOSED ACTION 

The Proposed Action would consist of installing approximately 5,300 linear feet of underground high 
density polyethylene (HDPE) storm drain pipe. The IIDPE would range from 24 to 60 inches in diameter 
and each piece would be approximately 20 feet long. Several lateral connection lines would be installed 
along the proposed route that would connect to and plug existing corrugated metal pipe (CMP) storm 
drains. The storm drains that will be tied in to the lateral connection lines are described in Section 3.12 
and shown on Figure 3-4 (Utilities Map). 

The storm water drain would be routed just outside the landfill, parallel with New Mexico A venue (Utah 
A venue), and then turn southeast to parallel Pine Canyon Road. The storm drain would then turn 
northeast and would be trenched across Pine Canyon Road using an open cut with slurry. The storm drain 
would be routed east of existing power lines and several vernal pools. Storm water would finally be 
discharged into an intermittent tributary leading to Upper Lake in Lake Canyon, northeast of the landfill 
(Figure 2-1). The outlet occurs in upland vegetation just above the tributary. A channel of riprap would 
be constructed at the outflow point. Photographs of the outflow point are provided in Appendix A, 
Attachment 7. 

A 24-inch diameter reinforced concrete outlet pipe would be installed over the existing 36-inch diameter 
outlet pipe at Lower Lake to provide discharge capacity sufficient to prevent flooding of Lake Canyon in 
the event of a 100-year storm. Routine maintenance of the outlet structures of all of the lakes in Lake 
Canyon would be conducted, including clearing of clogged vegetation from the inlet and discharge areas 
with hand tools. Such maintenance would minimize inundation and prevent flooding. All construction 
work to install a new outlet pipe at Lower Lake would be conducted from the existing road and would 
involve the use of a track excavator, track gradual, dozer, and rubber tire loader. In addition to biological 
monitoring during construction, pre-<:onstruction surveys for the California red-legged frog and 
southwestern willow flycatcher will be conducted near the outlet structure of Lower Lake to ensure that 
they would not be impacted by construction of the Lower Lake outlet. Finally, construction and 
maintenance of the Lower Lake outlet will be conducted outside the nesting season of the southwestern 
willow flycatcher between 15 May and 30 August. 

Under the Proposed Action, a trench approximately 5,300 feet long would be excavated, the excavation 
would be lined with clean sand and shored, HDPE pipe would be laid in the trench, and the excavation 
would be backfilled. Native material excavated from the trench would be used where possible. To create 
a continuous downward slope toward the pipe outlet, the trench would be excavated to depths ranging 
from 5 to 30 feet below the existing grade, possibly requiring removal of bedrock with heavy equipment. 

Deep sections of the trench would be widened, sloped at the sides, and shored during construction to 
prevent collapse. The trench would be completely backfilled and the original grade would be restored. 
The trench width would range from 8 feet to 30 feet. Excavation spoils would be stored temporarily 
alongside the trench. If excavation through Installation Restoration Program (IRP) 3 is done during the 
rainy season (beginning in October), excavated soils would be containerized and sampled immediately 
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after excavation rather than stored alongside the trench. The total path of disturbance would range from 
80 feet wide to 100 feet wide. The total volume of excavated soil for the culverts would be approximately 
74,080 cubic yards. Approximately 11.6 acres of land would be disturbed. 

A topographic depression (fill area) where the storm drain would pass under Pine Canyon Road would be 
filled to raise surface elevation. The sides of the fill area would be sloped at a two percent grade toward a 
catch basin, which would collect runoff from the fill area and channel it into the drain pipe. 
Approximately 25,000 cubic yards of fill material would be taken from a borrow site southeast of the 
California Street-Utah A venue intersection to use for additional fill in the depressed area near where the 
pipeline crosses under Pine Canyon Road. 

2.1.1 Construction Requirements 

Construction activities would be confined to the area around the landfill as indicated in Figure 2-1. The 
construction staging area would be located less than 1 mile from the construction site and the construction 
site boundaries on a previously disturbed area. 

An excavator would be used for digging trenches for the HDPE pipes. Excavated areas where 
groundwater is encountered would be dewatered prior to pipe installation. The depth of trenching and 
excavation would vary depending on the elevation of surface soil. The greatest depth of excavation for 
the Proposed Action would be approximately 30 feet. 

Excavated material would be used as backfill. Extra material would be hauled off base for reuse or 
proper disposal or, if clean, brought to the landfill and used as daily cover. 

The entire length of the pipe would be encased with 6 inches of sand and re-covered with soil. Water 
trucks would be used to control dust after fill and grading were complete. Groundwater has been located 
along portions of the alignment. In areas where groundwater is contacted, anti-seep collars or rings would 
be constructed around the pipeline to prevent groundwater diversion and allow natural flow. 

Within the area of IRP Site 3 (see sections 3.7 and 4.7), anti-seep collars or rings would be constructed at 
about 1 per 100 linear feet to prevent spread of contaminated water. The anti-seep rings would be 
constructed at the site using a ready-mix truck and a concrete pump. Disturbance through IRP Site 3 
would be minimized by restricting the trench depth to 5 to 10 feet below the existing grade and the 
disturbance width to 80 feet. 
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2.1.2 Projected Equipment Needs 

Several types of heavy equipment would be used throughout the construction period. However, not all 
equipment would be operated simultaneously. The estimated amount of time each piece of equipment 
would operate during construction is listed in Appendix B, Section 2.6. The following heavy-duty 
vehicles would be used to complete this project (numbers in parentheses represent the quantities needed): 

• Excavator (2) • Rubbertrreloader(4) 

• Dozer (4) • Sheeps foot (2) 

• Backhoe/Skip loader (2) • Concrete pump 

• Ready mix truck • Water truck (2) 

• Flatbed truck (2) • Pick up truck ( 4) 

• End dump truck (30) • Scraper (4) 

• Motor grader (2) • Horizontal boring/jacking machine 

• Track gradual (1) 

2.1.3 Construction Schedule and Workforce 

Installing the proposed storm drain is anticipated to take 4 to 5 months and require a maximum daily 
workforce of 30 people. The average number of personnel is estimated to be 5 per day. Construction 
would begin during the dry season (mid-May) of 2003. 

2.2 ALTERNATIVES TO THE PROPOSED ACTION 

This section contains descriptions of the project alternatives considered in addition to the Proposed 
Action. 

2.2.1 Alternative 1 

Alternative 1 consists of installing approximately 6,500 linear feet of underground reinforced concrete 
pipe (RCP) storm drain. The RCP would range from 48 to 66 inches in diameter and each piece would be 
approximately 6 to 8 feet long. As with the Proposed Action, lateral connection lines would be installed 
along the proposed route to connect the line with existing CMP storm drains. 

The storm water drain would begin near the intersection of 6th Street and New Mexico Avenue (Utah 
Avenue). The storm water drain would be routed between the railroad tracks and New Mexico Avenue 
starting near the intersection of New Mexico Avenue (Utah Avenue) and 6th Street, then tum southeast 
and cross under a portion of New Mexico Avenue and the railroad tracks near Washington Avenue (Pine 
Canyon Road), and run parallel to Pine Canyon Road. The drain would follow Pine Canyon Road 
southeast, then tum south approximately 3,000 feet from the Utah Avenue and Pine Canyon Road 
intersection. It would follow the landfill boundary to discharge runoff into the hilly area south of the 
landfill and disperse runoff in Oak Canyon (Figure 2-1 ). 

Traditional trenching and excavation would be used along the entire route, except for areas with roads and 
railroad tracks (Figure 2-1 ). A jack and bore construction method would be used to install the storm drain 
pipe under roads and railroad crossings. Boring pits would be excavated on both sides of each of the two 
roads and the railroad tracks. Boring pits would be a maximum of 20 to 30 feet deep. The bottom width 
would be between 10 and 20 feet, and the top width would be between 75 and 100 feet. 
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Alternative 1 would require significantly deeper cutting for pipeline installation than Alternative 2. The 
greatest depth of excavation would be approximately 37.5 feet and the total volume of excavated soil for 
the culverts would be approximately 88,452 cubic yards. Approximately 12.5 acres of land would be 
disturbed. Construction of Alternative 1 would take 6 months. 

As in the Proposed Action, a channel of riprap and an energy dissipater would be installed at the outflow 
point. Where the pipeline alignment turns south, the topographic depression (see section 2.1 Proposed 
Action) would be filled to raise the surface elevation. This area would require approximately 25,000 
cubic yards of fill material. 

2.2.2 Alternative 2 

Alternative 2 would be the same as Alternative 1 except the alignment would continue slightly further east 
(and then south) to avoid the depth of excavation required under Alternative 1 (Figure 2-1). The Alternative 2 
drain would also discharge into the hilly area south of the landfill and disperse in Oak Canyon. A channel of 
riprap would be constructed at the outflow point. The greatest depth of excavation would be approximately 
35.5 feet and the total volume of excavated soil for the culverts would be approximately 87,118 cubic yards. 
Approximately 12.5 acres of land would be disturbed. Construction of Alternative 2 would take 6 months. 

2.2.3 Alternative 3 

Alternative 3 would be similar to both the Proposed Action and Alternatives 1 and 2 except for slight 
deviations in the route and construction methods. As in Alternatives 1 and 2, the storm water drain would 
be routed between the railroad tracks and New Mexico A venue near the intersection of New Mexico 
A venue (Utah A venue) and 6th Street, cross under a portion of New Mexico A venue and the railroad 
tracks near Washington Avenue (Pine Canyon Road) and parallel Pine Canyon Road. As in the Proposed 
Action, the storm drain would then go northeast, crossing under Pine Canyon Road. Alternative 3 would 
require jack and boring rather than trenching, as in the Proposed Action. 

After crossing under Pine Canyon Road, the pipeline would lead to Lake Canyon, under a significant 
concentration of vernal pools. Storm water would finally be discharged into the same outlet point as the 
Proposed Action. As under the Proposed Action, a channel of rip-rap would be installed at the outflow 
point at the tributary to Lake Canyon. 

Traditional trenching and excavation would be used along the entire route, except for areas with roads and 
railroad tracks and vernal pools (i.e., seasonal wetlands) (Figure 2-1). A jack and bore construction 
method would be used to install the storm drainpipe under roads, railroad crossings, and the vernal pool 
area. Boring pits would be excavated on both sides of each of the two roads, the railroad tracks, and 
vernal pool area. Boring pits would be a maximum of 20 to 30 feet deep. The bottom width would be 
between 10 and 20 feet, and the top width would be between 75 and 100 feet. 

In total, the excavated area would be approximately 4,900 to 5,000 feet long and 50 feet wide. The 
greatest depth of excavation would be 30 feet. The total volume of excavated soil would be 
approximately 63,000 cubic yards. Approximately 9 acres would be disturbed. Construction of 
Alternative 3 is anticipated to take 6 months. 

As under the Proposed Action, the topographic depression (fill area) located on the south side of Pine 
Canyon Road, where the storm drain would pass under the road, would be filled to raise the surface 
elevation and change the direction of storm water flow away from the landfill. 
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2.2.4 No-Action Alternative 

The No-Action Alternative would consist of not installing the storm drain system and allowing storm 
water runoff to continue flowing through the landfill. No landfill drainage improvements would be made. 
Erosion and the threat of generating leachate at the landfill would continue and TSS levels would remain 
high at the landfill toe. 

2.3 ALTERNATIVE ELIMINATED FROM DETAILED STUDY 

2.3.1 Alternative 4 

Alternative 4 would follow the same route as Alternative 3. As under Alternative 3, Alternative 4 would 
require installing the storm drain using a combination of traditional trenching and jack and boring 
construction methods. However, Alternative 4 would only rely on the jack and boring method for the 
portion of the storm drain route beginning on the north side of Pine Canyon Road and extending to the 
discharge point into Lake Canyon. No trenching would occur along this portion of the route. This alternative 
was eliminated from further study because it would be cost prohibitive. 
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3.0 AFFECTED ENVIRONMENT 

This chapter describes the existing conditions at the proposed project area in relation to each of the 
resource areas addressed in this EA. Each of the following sections provides general regional information 
related to the environment at Vandenberg AFB and site-specific information related directly to the project 
location, construction activities, and potentially sensitive environmental resources. 

3.1 WATER RESOURCES 

3.1.1 Regional Setting 

Vandenberg AFB encompasses portions of two major drainage basins: San Antonio Creek basin, and the 
Santa Ynez River basin. Five minor drainage basins, associated with smaller creeks, and several ponds 
are contained within base boundaries. The drainage divide between the San Antonio Creek basin and the 
Santa Ynez River basin occurs in the southern portion of Burton Mesa. San Antonio Creek, located on 
North Base (the area generally north ofthe Santa Ynez River), drains an area of approximately 135 square 
miles and flows westward to discharge into a lagoon impounded behind the coastal dunes on North Base. 
The Santa Ynez River drains an area of approximately 900 square miles, flows westward, and discharges 
into the Pacific Ocean. Bradbury Dam, located at Lake Cachuma, limits the wet season flow of the Santa 
Ynez River. Withdrawal of water for agricultural irrigation from both drainage basins affects the flow 
volume of San Antonio Creek and the Santa Ynez River. High discharge and flooding may occur in the 
Santa Ynez River from November through April, and there may be very little or no discharge occurring in 
the drier months. The presence of hi'gh levels of total dissolved solids, sulfat~s. chlorides, and iron causes 
poor water quality in San Antonio Creek and the Santa Ynez River (U.S. Air Force 1987). 

3.1.2 Site Setting 

The project site is located on Burton Mesa above Oak Canyon, which trends generally north-south, to the 
north and northeast of the landfill (Figure 2-1). The Proposed Action and Alternative 3 would intercept 
an intermittent drainage from approximately 175 upgradient acres to the north, east, and west of the 
landfill and redirect it to discharge into Upper Lake of Lake Canyon rather than into the landfill and Oak 
Canyon (Penfield and Smith 1999). Alternatives 1 and 2 would also prevent drainage from the same 
upgradient area from entering the landfill, but would divert drainage to an area south of the landfill. The 
Proposed Action and alternatives would divert drainage from 46.7 percent of the current landfill 
watershed area (Penfield and Smith 1999). The five watershed areas to be diverted are shown on Figure 
3-1. 

There are two surface water bodies located within the storm drain alignment, an intermittent tributary 
drainage to the Lake Canyon stream, and the Oak Canyon drainage. Under the Proposed Action and 
Alternative 3, runoff diverted from the landfill would be released to the Lake Canyon tributary drainage 
(Figure 2-1), where it would then flow to Lake Canyon. The main body of the Lake Canyon stream is 
dammed to create three connected lakes. These lakes were formed artificially and do not occur in a 
natural, FEMA-delineated floodplain. The dams have outlet structures that regulate the amount of water 
released from the lakes (Penfield and Smith 1999). Vegetation currently obstructs the intake and outflow 
structures at the three lakes and the outlet structure of Lower Lake where the Lake Canyon stream crosses 
under Pine Canyon Lake Road near Pine Canyon Gate (Penfield and Smith 2000b). Under Alternatives 1 
and 2, diverted runoff would discharge to the slopes of Oak Canyon, which contains an intermittent 
stream that forms a tributary to the Santa Ynez River at a point approximately 6 miles from the Pacific 
Ocean (U.S. Air Force 1997a). 
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Surface water entering the landfill drains from urbanized and undeveloped areas to the north, east, and 
west of the landfill. Surface water enters the landfill via outfalls from storm drains in the Vandenberg 
AFB cantonment area on Burton Mesa and from natural drainage (U.S. Air Force 1997b). The landfill's 
drainage area is approximately 430 acres and includes regions outside the landfill boundary (U.S. Air 
Force 1997b ). The active portion of the Vandenberg AFB landfill occupies the northernmost portion of 
the northeast branch of Oak Canyon. Burton Mesa surrounds the landfill, ranging in elevation from about 
420 to 450 feet above mean sea level (msl). 

Naturally occurring ephemeral drainages enter the landfill in three general locations. All three drainages 
originate outside the landfill boundary. The drainages are located northeast of the landfill from the Lake 
Canyon area, at the northernmost portion of the landfill east of the entrance road, and at the western 
portion of the site above the existing wash rack area. 

Surface water that enters the landfill is controlled to prevent contact with buried waste and minimize 
erosion. A system of surface channels and buried culverts directs surface water runoff and run-on (U.S. 
Air Force 1999a). The landfill's drainage structures include a gunnite-lined configuration of storm water 
conveyances that flow into and within the landfill boundary. The landfill is also graded so that storm 
water is directed away from the active fill areas. The landfill surface is covered with an interim cover that 
is a minimum of 1 foot thick and slopes to disperse runoff away from the landfill (U.S. Air Force 1999a). 

All of the drainage through the landfill converges at the southernmost portion of the Subtitle D footprint, 
which is the permitted fill area for buried waste (Figure 2-1). The drainage exits the landfill via a 64-
inch-diameter corrugated pipe that discharges into Oak Canyon, a deeply incised creek bed (U.S. Air 
Force 1997b). Drainage from Oak Canyon flows southward to discharge into the Santa Ynez River, 
approximately 2.4 miles away. 

Surface water in Oak Canyon beyond the discharge point consists of the main drainage and several 
smaller, tributary drainages. The main drainage is a historical natural drainage. Historical natural 
drainage patterns and wetland swales existed in this part of Vandenberg AFB before the base facilities 
were developed. However, excavation, filling, and diversion have disrupted these natural drainage 
patterns. The presence of the landfill at the head of Oak Canyon has also altered the natural drainage 
pattern of Oak Canyon. Portions of the drainages at the head of Oak Canyon, upstream of the landfill, 
have been delineated as wetlands, waters of the United States, and atypical wetlands (U.S. Air Force 
1997c). Atypical wetlands are defined as wetland types and/or conditions that may make application of 
indicators of one or more of the three wetland parameters (hydrophytic vegetation, hydric soils, wetland 
hydrology) difficult, at least at certain times of the year (Environmental Laboratory 1987). 

The flow of water in Oak Canyon depends on the seasonal influx of rainwater. Flow is abundant during 
the rainy season but diminishes to a trickle during the remainder of the year (U.S. Air Force 1997d, 
1998a, 1998b, 1999b, 1999c, 2000a, 2000b). Table 3-1 summarizes the peak discharge rates for water 
entering Oak Canyon from the entire watershed (existing conditions) and when runoff from 46.7 percent 
of the watershed area is diverted (Proposed Action, Alternatives 1, 2, and 3). -

3.1.2.1 Surface Water Quality 

Surface water at the landfill is monitored quarterly from five monitoring points located upstream and 
downstream from the landfill and twice each rainy season in accordance with WDR 94-26 and in 
compliance with the NPDES General Permit No. CAS000001 (General Permit) for discharges of storm 
water associated with industrial activities. Requirements for compliance are described in the Vandenberg 
AFB Storm Water Pollution Prevention Plan (SWPPP) (U.S. Air Force 1999a). Samples from the quarterly 
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Table 3-1 
Peak Discharge Rates for Surface Water Run-on/Runoff from Landftll Watershed to Oak Canyon 

(cubic feet per second) 

2-year Storm 10-year Storm 25-year Storm 100-year Storm 
Existing 
conditions 170 388 525 662 

Proposed Action, 
Alternatives 1, 2, 91 207 280 353 
and 3 
Source: U.S. Air Force 1997a. 

monitoring points are analyzed for pH, sulfate, nitrate as nitrogen, metals, and volatile organic 
compounds (VOCs). The wet season samples are collected twice per season after storm events. These 
samples are collected at the main outfall into Oak Canyon and are analyzed for pH, TSS, oil and grease 
(in lieu of total organic carbon), specific conductance, and iron. The analysis results have shown high 
levels of TSS in the Oak Canyon outfall. A complete account of landfill surface water monitoring results 
can be found in the Vandenberg AFB Annual Detection Monitoring Reports (U.S. Air Force 1996a, 
1997b, 1998a, 1999c, 2000a) and in the Annual Storm Water Reports (U.S. Air Force 1997d, 1997e, 
1998e, 1999c, 2000b). 

3.1.2.2 NPDES Permit 

In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act [CWA]) was 
amended to provide that the discharge of pollutants to waters of the United States from any point source is 
effectively prohibited unless the discharge is in compliance with the NPDES program. The 1987 
amendments to the CW A added Section 402(p) which establishes a framework for regulating municipal, 
selected industrial, and construction storm water discharges under the NPDES Program. On November 
16, 1990, the United States Environmental Protection Agency (U.S. EPA) published final regulations that 
establish storm water permit application requirements for specified categories of industries. The 
regulations require a NPDES permit for discharge of storm water associated with industrial activity either 
directly to surface waters or indirectly through municipal separate storm sewers. In California, these 
regulations are implemented through the Statewide General Permit No. CASOOOOOl, regulated by the 
SWRCB. Storm water discharges associated with Vandenberg AFB landfill activities are covered under 
the Statewide General Permit. 

Storm water discharges associated with construction projects are required to comply with SWRCB 
regulations under the General Permit for storm water discharges associated with construction activities, 
No. CAS000002. This General Permit applies to construction projects that disturb more than 5 acres. 
Coverage under the General Pefliiit would; therefore; be required for the Proposed Action, Alternative 1, 
Alternative 2, or Alternative 3. The General Permit requires construction contractors to prepare a 
SWPPP, and perform monitoring and reporting. 

3.1.2.3 Waste Discharge Requirements 94-26 

Groundwater and surface water monitoring at the landfill are regulated by WDR 94-26 issued on June 3, 
1994, by the California Regional Water Quality Control Board (RWQCB). The WDR incorporates all 
criteria applicable to solid waste disposal sites, particularly criteria established in 27 CCR and criteria 
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established in 40 CFR Parts 257 and 258 (known as Subtitle D), promulgated October 9, 1991. The 
Vandenberg AFB Annual and Quarterly Detection Monitoring Reports address requirements of WDR 94-
26 including, but not limited to, groundwater quality at detection monitoring wells, groundwater flow and 
direction at the landfill, surface water quality at the five detection monitoring points, leachate monitoring 
and control systems, and run-on/runoff control facilities. 

3.1.2.4 Groundwater 

Groundwater on Burton Mesa generally occurs as small lenses of water perched on low-permeability 
layers in the thin sediment layer overlying bedrock; in thin, linear zones in paleochannels eroded in the 
bedrock; or in bedrock fractures (U.S. Air Force 2002). According to information obtained from 
subsurface investigations of IRP Site 3 (located in the northern portion of the project area) most of the 
groundwater zones have historically ranged from 3 feet below ground surface (bgs) in monitoring well 
3-MW-5 to approximately 54 feet bgs in well 3-MW-12D. The substantial variability in groundwater 
elevations on the mesa results from infiltrating groundwater being intercepted by discontinuous clay 
layers and cemented sand stringers within the alluvium (U.S. Air Force, in preparation). Because of 
multiple discontinuous clay layers at various depths, very little groundwater reaches the bedrock/surficial
sediment contact. Results obtained during one remedial investigation at Site 3 indicate that a continuous 
piezometric surface is not present and direction cannot be reliably calculated (Jacobs Engineering Group, 
Inc. [JEG] 1997; U.S. Air Force 2002). The cantonment area underground storm drain system is the 
primary source of groundwater recharge to Site 3 (JEG 1994a). Groundwater at Site 3 is monitored 
quarterly (Tetra Tech Inc. 2000). 

Geotechnical borings were drilled at eight points along the proposed storm drain alignment in March 
2000. Groundwater was encountered in three of the borings, all of which are within IRP Site 3 or the 
adjacent area to the southeast. No groundwater was encountered in the other five borings. Though free 
groundwater was not encountered in the other five borings, several very moist to near saturated zones 
were found at variable depths. Water levels fluctuate with time, being dependent upon seasonal 
precipitation, irrigation, land use, and climatic conditions as well as other factors (S/G Testing 
Laboratories [S/G] 2000). Groundwater throughout the entire project area may not be limited to the 
locations of the three geotechnical borings where groundwater was found. 

There is no published information, and no geotechnical borings were done, along the pipeline alignment 
draining into Oak Canyon where Alternatives 1 and 2 would discharge. Groundwater in these areas is 
assumed to follow the general Burton Mesa pattern of discontinuous lenses of shallow perched 
groundwater. 

Groundwater beneath the landfill occurs in alluvial sediments in Oak Canyon, and in the bedrock below. 
The water-bearing unit in the Oak Canyon alluvial fill underlies the bottom of the landfilled materials at 
depths of 5 to 30 feet bgs. Groundwater flow in the alluvial fill generally appears to follow the canyon 
contours and is likely affected by localized topography of the bedrock. Source areas for recharge of this 
water-bearing unit appear to be primarily from surface water/groundwater drainage at the northwestern 
edge of Oak Canyon, upgradient of the landfill. The bech:ock aquifer in the upper Monterey Formation 
underlies the landfill at approximately 50 feet bgs. In 1983, the Air Force installed a groundwater 
extraction system to dewater the landfill, lower the groundwater table, and prevent the interaction of 
buried waste and water and the formation ofleachate (U.S. Air Force 1999a). 
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3.2 GEOLOGY AND SOILS 

3.2.1 Regional Geologic Setting 

Vandenberg AFB is located in the Santa Maria Basin, a wedge-shaped lowland area bounded on the 
northeast by the San Raphael Mountains of the Southern Coast Ranges, on the south by the Santa Ynez 
Mountains of the Western Transverse Ranges, and on the west by the Pacific Ocean (Hunt 1993 ). The 
Southern Coast Ranges, located north of the Santa Ynez River, comprise northwest-southeast trending 
faults and folds of the earth's crust that appear as elongate valleys and ranges on the surface. The 
Western Transverse Ranges are located south of the Santa Ynez River and comprise east-west trending 
valleys and ranges (Norris and Webb 1990). Major geomorphic features of the Santa Maria Basin on 
Vandenberg AFB include the Casmalia and Purisima Hills, San Antonio Terrace, Barka Slough, Lompoc 
Valley, Burton Mesa, and beaches, rocky headlands, and points. 

The base is underlain predominantly by marine sedimentary rocks of Late Mesozoic and Cenozoic age. 
The basal unit underlying the entire area is the Franciscan Assemblage of Mesozoic age (Dibblee 1950), 
which consists of marine sedimentary, metamorphic, and igneous rocks (Dibblee 1988). 

3.2.2 Local Geologic Setting 

The project area is located on the edge of Burton Mesa, a wide erosional platform that rises approximately 
300 feet above the San Antonio Creek floodplain to the north, and about 400 feet above the Santa Ynez 
River floodplain to the south. Bedrock near the project location consists of the Monterey and Sisquoc 
Formations. The Monterey Formation consists of siliceous shale, diatomite, and chert, and is exposed on 
most of the walls of Oak Canyon. The Sisquoc Formation consists of light gray diatomaceous claystone 
and shale, and is exposed in the eastern branch of Oak Canyon (Dibblee 1988). The bedrock is 
conformably overlain by approximately 15 to 45 feet of unconsolidated sediments known as Orcutt Sand. 
In the project area, the Orcutt Sand consists of fine, wind-deposited sands with high clay content, 
interspersed with clays (U.S. Air Force, in preparation). The elevation of the first segment of the 
Proposed Action and Alternatives 1, 2, and 3 is 448 feet above msl. The topography over the remainder 
of the project routes is varied, sloping upward to the southeast along Pine Canyon Road, then downward 
on either side of Pine Canyon Road. The ground surface elevation at the outlet of the Proposed Action 
and Alternative 3 is 427 feet above msl. The surface elevations at the outlets of both Alternatives 1 and 2 
are approximately 422 feet above msl. 

3.2.3 Soils 

The U.S. Soil Conservation Service (Shipman 1972) identified and mapped the soils included in the 
project areas as sand, sandy clay, loamy sand, and clay soils. The Tangair-Narlon complex (soil mapping 
unit) are the predominant soils occurring on Burton Mesa and in the project area. Figure 3-2 is a map of 
the distribution of surficial soil types; the soil types are also listed in Table 3-2. A brief description of the 
soii types found aiong the project route follows. 
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Table 3-2 
Surficial Soil Types in Project Vicinity 

U.S. Soil Conservation 
Service Map Symbol Descri_l)_tion 
EnC2 Elder shaly loam, 2 to 9 percent slopes 
GuE Gullied land 
NrB Nadon sand, 0 to 5 percent slopes 
NsA Nadon loam_y sand, 0 to 2 _percent slopes 
NsC Nadon loamy sand, 2 to 9 percent slopes 
NsD Nadon loam_y sand, 9 to 15percent slopes 
SpG Sedimentary rock land 
TaA Tangair sand 0 to 2 I>_ercent slopes 
TaC Tangair sand 2 to 9 percent slopes 
TdF Terrace es~ment, loaJ.1!Y 
TrC Tierra loam 

Tangair-Narlon Complex 

The Tangair-Narlon association consists of nearly level to gently sloping, somewhat poorly to moderately 
well drained sands, and loamy sands on terraces. The soils of the Tangair-Narlon complex formed in 
marine terraces, and generally have a slope of 0 to 15 percent. 

Tangair soils have a surface layer of light gray sand. The subsoil is a loamy sand with iron concretions, 
which overlies white sand. Tangair soils are somewhat poorly drained. The surface sands are highly 
permeable, but a layer of slowly permeable material lies at depths of 50 to 60 inches. A perched water 
table sometimes forms above this material immediately after a period of rain or irrigation. The shrink
swell potential for the Tangair soils is low. Surface runoff on the Tangair soils of 0 to 2 percent slopes is 
very slow to slow, and the hazard of erosion by water is none to slight. However, the hazard of soil 
blowing is high. Tangair soils with 0 to 2 percent slopes are found along the first segment of the project 
route for the Proposed Action and all alternatives, in the area south of New Mexico Avenue. On Tangair 
soils of 2 to 9 percent slopes, surface runoff is slow to medium, and the erosion hazard is slight to 
moderate (Shipman 1972). Tangair soils with 2 to 9 percent slopes are found along the last segment of 
Alternatives 1 and 2, in the area south of the landfill. 

Narlon soils consist of moderately well-drained soils that have a loamy sand surface layer and a clay 
subsoil. The surface and subsurface layers are loamy sands about 32 inches thick. The subsoil is clay and 
sandy clay to a depth of 60 inches or more. Sandy marine sediments and diatomaceous shale underlie the 
subsoil. The permeability of the Nadon soils is very slow. A perched water table often forms above the 
clay after a heavy rain or irrigation. The sandy Nadon soils have a low shrink-swell potential, while the 
ciay Nadon soiis have a high shrink-swell potential. On Narlon soiis with 0 to 2 percent slopes, surface 
runoff is very slow, and the erosion hazard is none to slight (Shipman 1972). The hazard of soil blowing 
is moderate. Narlon soils with 0 to 2 percent slopes are found along the last segment of the Proposed 
Action and Alternative 3 route, north of Pine Canyon Road. On Nadon soils with 2 to 9 percent slopes, 
surface runoff is slow to medium and the erosion hazard is moderate. Nadon soils with 2 to 9 percent 
slopes are found on the middle portion of the project route for the Proposed Action and Alternatives, 
along Pine Canyon Road. 
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3.2.4 Seismicity 

The project site is located in a seismically active region of central California. Burton Mesa is generally 
bounded by the Hosgri fault to the west, the Lion's Head fault zone to the north-northwest, and the Santa 
Ynez fault zone to the east-southeast. The generally east-west trending Los Alamos Baseline fault zone is 
located east of the project site (Alterman et al. 1994). Earthquakes on one of the above fault zones or 
more distant regional faults could produce strong ground shaking at the project site. 

The Lion's Head fault is about 8.5 miles north of the project area. It is a northwest-southeast trending 
fault that is oriented roughly parallel to the coastline. The Lion's Head fault may be an extension of the 
Baseline/Los Alamos Fault system, which extends from Lake Cachuma to the San Antonio Valley. The 
Lion's Head and the Baseline/Los Alamos faults are considered to be active (International Conference of 
Building Officials 1997; Woodward-Clyde Consultants [Woodward-Clyde] 1985). Another active fault, 
the Pacifico Fault, crosses the southern tip of Vandenberg AFB at J alama Beach County Park, 
approximately 15 miles south of the project location. Other known active faults in Santa Barbara County 
include the Big Pine, Graveyard-Turkey Trap, Mesa, More Ranch, Nacimiento, Santa Cruz Island, Santa 
Rosa Island, and Santa Ynez faults. Movement of any of these known active faults would potentially 
affect the project area, as would activity along the regional San Andreas fault system (U.S. Air Force 
1987; U.S. Army Corps of Engineers [USACE] 1988). 

In Santa Barbara County, the recurrence interval for major earthquakes (magnitudes 5.2 to 7.0 on the 
Richter scale) is wide ranging, from every 14 to 115 yeats. Although Vandenberg AFB is located in an 
area subject to earthquakes, the base has not reported damage to its structures from earthquakes (U.S. Air 
Force 1987). 

3.2.5 Geologic Hazards 

Potential structural damage, landslides, tsunamis, surface fault ruptures, and liquefaction are related to 
regional earthquake activity. Due to the gently sloping topography of the project area, landslides are not 
considered a potential hazard. Tsunamis are unusually large and destructive waves caused by undersea 
earthquakes. In the event of a tsunami reaching the coast of Vandenberg AFB, it is likely the project 
location would not be affected due to the elevation and distance of Burton Mesa from the ocean 
(approximately 400 feet and 4.5 miles, respectively). The potential for tsunamis is considered low. The 
potential for surface fault rupture on Vandenberg AFB is generally considered to be low. There are no 
known active or potentially active faults in the project area. However, because the Lion's Head fault is an 
active fault, the potential exists for movement along this fault to cause seismic disturbance of the project 
site. At present, there are no known areas on Vandenberg AFB where liquefaction has occurred (U.S. Air 
Force 1987). Liquefaction is the sudden loss in shear strength because of a rapid increase in soil pore 
water pressures resulting from cyclic loading during a seismic event. There may be a potential 
liquefaction hazard on the portions of the project route where perched water tables overlie clay. 

3.3 BIOLOGICAL RESOURCES 

3.3.1 Regional Setting 

Vandenberg AFB is located in a transitional ecological region that lies at the northern and southern 
distributional limits of many species, and contains diverse biological resources of considerable 
importance. The base provides habitat for many federal- and state-listed threatened, endangered, 
candidate, and special concern plant and animal species. Fourteen major vegetation and habitat types 
have been described and mapped on the base (U.S. Air Force 1996b). Among these vegetation types, the 
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major communities found in the project area are coast live oak woodland, willow woodland, Burton Mesa 
chaparral, coastal sage scrub, freshwater marsh, and nonnative grassland. Small areas of vernal 
freshwater marsh wetlands also occur. 

3.3.2 Methods 

For this project, biological field surveys were conducted on foot along the drainage alignment routes and 
in tributaries below the storm drain outlets. Surveys also were carried out in the three lakes in Lake 
Canyon, in the northern section of Oak Canyon, and the area in the northern part of the landfill where 
storm water currently flows in unlined drainages. The areas surveyed extended 90 meters on each side of 
the centerline of the proposed storm drain, and included a 15-meter-wide corridor around the lakes in 
Lake Canyon and the Oak Canyon drainage downstream of the landfill to its first confluence with a 
tributary. The routes for Alternatives 1, 2, and 3 were surveyed during primary surveys conducted in 
April and May 2000; supplemental surveys were conducted for the Proposed Action in April 2002 
(Attachment 1, Figure 1). Dominant plant species and vegetation types were identified, and wildlife was 
observed by sight, sound, tracks, or other sign. The potential occurrence of other species was examined 
by identifying the documented or known habitat preferences of species. 

Surveys for special-status species potentially occurring in the area were conducted concurrently with the 
biological field surveys. Field surveys for the federally threatened California red-legged frog (Rana 
aurora draytonii) were carried out in the three lakes in Lake Canyon. Targeted surveys for this species 
were scheduled, following U.S. Fish and Wildlife Service (USFWS) protocol, to commence after May 1; 
two daytime and two nighttime surveys were conducted. Protocol surveys for listed bird species were not 
required, although they were included in the list of special-status target species to be surveyed. Bird 
surveys were timed to occur during the breeding season of many species. 

Surveys for jurisdictional waters of the United States and wetlands were conducted along the drainage 
alignment routes and in tributaries below the storm drain outlets. Field surveys also were carried out in 
the section of Oak Canyon downstream of the landfill. Waters of the United States and wetlands in these 
parts of the project area were investigated in April 2000. Wetlands in additional areas were surveyed in 
April 2002 (Appendix A, Figure 1). Wetland resources in the landfill were surveyed and delineated in 
1997 (U.S. Air Force 1997c), therefore, that area was not resurveyed for the current project. The USACE 
is responsible for determining jurisdictional boundaries of waters of the United States and wetlands for 
regulatory and permitting purposes under Section 404 of the CW A. The jurisdictional limit of waters of 
the United States is identified by the extent of the ordinary high water mark. For delineating wetlands, 
the USACE has developed a field method using a "three parameter test" that considers hydrophytic 
vegetation, wetland hydrology, and hydric soils. Under the USACE definition, an area is considered a 
wetland only if indicators of all three parameters are present, except for wetland types designated as 
"problem areas" or conditions considered to be significantly disturbed or "atypical" (Environmental 
Laboratory 1987). Complete documentation for the biological and wetland surveys performed for this EA 
has been provided in a separate Natural Resources Survey Report (Appendix i4~). 

3.3.3 Special-Status Biological Resources 

Among the plant communities found in the project survey areas, willow woodland, Burton Mesa 
chaparral (Central Coast maritime chaparral), and freshwater marsh are designated sensitive by the 
California Department of Fish and Game (CDFG). The CDFG ranks Central Coast arroyo willow 
riparian forest (willow woodland) as S3.2 (threatened). Riparian systems are important due to their high 
biological productivity and value for providing food and cover for wildlife, particularly avifauna. In the 
project area, this community occurs in the northern part of the landfill, along the tributary leading from 
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the Proposed Action and Alternative 3 outlet into Lake Canyon, and in Lake Canyon. Central Coast 
maritime chaparral has the state rank of S2.2 (restricted, threatened). It is a regionally declining plant 
community, and much of its remaining acreage in California occurs on the base, where it also has reduced 
in area considerably over the years. Many regionally endemic species and special-status plants are found 
in this type of chaparral on Vandenberg AFB. In the project area, Burton Mesa chaparral occurs as the 
dominant plant community along the Alternative 1 and 2 routes east of the landfill, and also is found on 
the upper slopes of Oak Canyon. Freshwater marsh has a CDFG rank of S2.1 (restricted, very 
threatened). In the project area, freshwater marshes occur in Lake Canyon; small patches of this 
community are found in the landfill and in the upstream part of the tributary leading from the Proposed 
Action and Alternative 3 outlet into Lake Canyon. A unique variant of this habitat occurs in shallow 
depressions, flats, or swales scattered in grasslands, coastal scrub, or chaparral on the Burton Mesa. 
Small areas of this type of wetland occur scattered along the routes north of the landfill, and in the 
southern part of the Proposed Action and Alternative 3 route, north of Pine Canyon Road. 

Eight special-status plant species were observed during field surveys in the project area: sand mesa or 
shagbark manzanita (Arctostaphylos rudis, California Native Plant Society [CNPS] List 1B); dune 
larkspur (Delphinium parryi ssp. blochmaniae, CNPS List 1B); Blochman's dudleya (Dudleya 
blochmaniae ssp. blochmaniae, CNPS List 1B); black-flowered figwort (Scrophularia atrata, CNPS List 
1B); La Purisima manzanita (Arctostaphylos purissima, CNPS List 1B); San Luis Obispo wallflower 
(Erysimum capitatum ssp. lompocense, CNPS List 4); and California spineflower (Mucronea califomica, 
CNPS List 4). 

Sand mesa manzanita was observed in Burton Mesa chaparral along the Alternative 1 and 2 routes east of 
the landfill and on the upper slopes of Oak Canyon. It also is scattered on the slopes of the tributary 
leading from the Proposed Action and Alternative 3 outlet into Lake Canyon, and around the Upper Lake 
in Lake Canyon. Dune larkspur was found on the western slopes of the Upper Lake in Lake Canyon (two 
small populations with about 30 plants each). Blochman's dudleya was found in the southern part of the 
Proposed Action and Alternative 3 route and north of Pine Canyon Road (one population with about 700 
to 1,000 plants). Black-flowered figwort was found along the eastern shore of the Upper Lake (about 500 
plants), the western shore of the Lower Lake (about 200 scattered plants), and in Oak Canyon (two small 
populations with about 10 to 20 plants each). 

La Purisima manzanita is the dominant species in the Burton Mesa chaparral found in the project area. It 
also occurs scattered in different locations along the Proposed Action route, near its outlet and on the 
slopes of the tributary leading from the outlet into Lake Canyon, and around the Upper and Lower Lakes 
of Lake Canyon. San Luis Obispo wallflower was found in coastal scrub on the slopes of the lower part 
of the tributary leading into Lake Canyon from the Proposed Action and Alternative 3 outlet, and on 
slopes near the Middle Lake. California spineflower was found on the western slopes of the Upper Lake 
in Lake Canyon. Round woolly marbles was observed in scattered locations in vernal wetland or mesic 
areas along all routes. 

Special-status wildlife species observed during field surveys in or near the project area were California 
red-legged frog (Rana aurora draytonii, federally listed as threatened [Ff]); southwestern pond turtle 
( Clemmys marmorata pall ida, federal species of concern [FS]); and Bell's sage sparrow (Amphispiza belli 
belli, FS). Sightings of the California red-legged frog during field surveys for this project are the only 
known occurrences in this area, even though the lakes have been repeatedly surveyed for this species. 
The western least bittern (Ixobrychus exilis hesperis, FS) and the California horned lizard (Phrynosoma 
coronatum frontale, FS) have been recorded near the project area, but were not observed in the current 
surveys. 
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Two adult California red-legged frogs were observed in a small marsh on the east side of the road at the 
northeast comer of the Lower Lake in Lake Canyon. Two sightings of lone male individuals of the 
southwestern pond turtle were made in each of the three lakes in Lake Canyon. An individual Bell's sage 
sparrow was heard singing during the current field surveys, but appeared to be outside the project area, 
west of Oak Canyon. 

Within the project area, potential habitat exists for the federally endangered southwestern willow 
flycatcher (Empidona.x traillii extimus) in the willow woodland of Lake Canyon. Suitable habitat is found 
in areas that have a mixture of closed and open canopy vegetation, and where standing water is present. 
This migratory bird species occurs on Vandenberg AFB from May to August, breeding from mid-May to 
mid-July; if present in the project area, it should have been observable during the current field surveys. It 
was not observed, however, and has been sighted in undisturbed riparian willow woodland only in two 
locations along the Santa Ynez River within 3 miles of the ocean. 

3.3.4 Biological Survey Results 

3.3.4.1 Proposed Action 

Mowed annual introduced grasses and ruderal vegetation, including the exotic species iceplant 
(Carpobrotus edulis) and veldt grass (Ehrharta calycina), are found at the start of the Proposed Action 
route along New Mexico Avenue. Scattered native perennial needlegrasses (Nassella spp.) also occur. 
Patches of arroyo willow are found along the northern part of the landfill. As the route continues 
southeast along Pine Canyon Road, coastal sage scrub species become more prevalent, and grade into 
chaparral with scattered coast live oaks. 

A topographic depression (location of sampling station [SS]-3) exists where the Proposed Action and 
Alternative 3 routes diverge from the Alternative 1 and 2 routes. This disturbed area near the road has 
relatively diverse vegetation, with annual grasses, ruderal species, and coastal sage scrub with coyote 
brush, California sagebrush, and goldenbush (lsocoma menziesii var. menziesii). In addition, there are 
three patches each of coast live oak and arroyo willow. The exotic species iceplant also is present in this 
area. Lower parts of the depression have hedge nettle (Stachys bullata), western ragweed (Ambrosia 
psilostachya), and rushes (Juncus spp.) in the understory. 

Northeast of Pine Canyon Road, the Proposed Action route crosses an area of nonnative grassland with 
scattered native perennial needlegrasses. The northern part of the Proposed Action route near the outlet 
has coastal sage scrub vegetation dominated by coyote brush, California sagebrush, western poison oak, 
California coffeeberry (Rhamnus califomica ssp. califomica), and pitcher sage (Salvia spathacea); annual 
grasses are found in the understory. The special-status species La Purisima manzanita is found scattered 
near the outlet area. 

Within the survey area for the Proposed Action route, sign was noted for the mammal species mule deer 
(Odocoileus hemionus), coyote (Canis latrans), and pocket gopher (Thomomys botta~). Along New 
Mexico Road and Pine Canyon Road, 17 bird species were observed. The most common species were 
house finch (Carpodacus mexicanus), spotted towhee (Pipilo maculatus), California towhee (Pipilo 
crissalis), and bushtit (Psaltriparus minimus). In the section north of Pine Canyon Road, other common 
species were wrentit (Chamaeafasciata) and western meadowlark (Stumella neglecta). A pair of white
tailed kites (Elanus caeruleus) and a great egret (Casmerodius albus) were observed hunting in the 
grassland. Herpetofauna observed on the Proposed Action route included the western fence lizard 
(Sceloporus occidentalis) and Pacific treefrog (Hyla regilla). 
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3.3.4.2 Alternative 1 

The Alternative 1 route along Utah Avenue and Pine Canyon Road would be similar to the Proposed 
Action route. Observed plant and animal species are the same for this section of Alternative 1 and for the 
topographic depression where the routes diverge. South of the topographic depression at the northeast 
comer of the landfill, the Alternative 1 route would run near the fence of the Subtitle D boundary, the 
active fill area at the landfill (Figure 1). In this area, activities within the landfill have created a berm 
which appears to have dammed surface water runoff. Ponding has occurred in this disturbed area, and 
wetland species are present, including brown-headed rush (Juncus phaeocephalus var. phaeocephalus), 
broad-leaved cattail (Typha latifolia), and creeping spikerush (Eleocharis macrostachya); saplings of 
arroyo willow (Salix lasiolepis) suggest that ponding may have occurred relatively recently. This area is 
surrounded by coyote brush (Baccharis pilularis) and coast live oaks. The invasive exotic species 
pampas grass (Cortaderiajubata) also is present. 

Continuing south, the Alternative 1 route would enter an area with relatively dense Burton Mesa 
chaparral. The special-status species La Purisima manzanita is the dominant species in the chaparral, 
particularly in the northern part of this section. Sand mesa manzanita is more prevalent in the southern 
part. Round woolly marbles (Psilocarphus tenellus var. globiferus) was observed in scattered locations in 
disturbed mesic areas along the Alternative 1 route. 

The southern part of the route has more disturbed chaparral. The area near the outlet has been used in the 
past as a wastewater disposal area; it is surrounded by a fence, and a sprinkler system is present within the 
enclosure. Species observed in the enclosure include coyote brush, chamise, black sage (Salvia 
mellifera), and La Purisima manzanita. Vegetation here has been degraded by the invasion of pampas 
grass and iceplant. Leachate from the wastewater system apparently has damaged some of the native 
shrubs. 

South of the area where the three routes diverge, sign was noted along the Alternative 1 route for mule 
deer and coyote. The number of bird species observed was 26. The most common species were Bewick's 
wren (Thryomanes bewickii), wrentit (Chamaeafasciata), bushtit (Psaltriparus minimus), spotted towhee 
(Pipilo erythrophthalmus clementae), and California towhee (Pipilo crissalis). An individual of the 
special-status species Bell's sage sparrow (Amphispiza belli belli, FS) was heard singing within earshot of 
the outlet of Alternative 1, but appeared to be outside the project area, west of Oak Canyon. 
Herpetofauna observed on the Alternative 1 route included the southern alligator lizard (Gerrhonotus 
multicarinata), western fence lizard (Sceloporus occidentalis), and Pacific treefrog. 

3.3.4.3 Alternative 2 

The Alternative 2 route along Utah Avenue and Pine Canyon Road would be similar to the Alternative 1 
route. After the divergence of the Proposed Action and Alternative 3 routes, the Alternative 2 route 
would be the same as Alternative 1 in the topographic depression at the northeast comer of the landfill. 
Observed plant and animal species are the same for this section of Alternative 2 as for the previously 
described routes. After the topographic depression, Alternative 2 would continue southward east of 
Alternative 1. 

For the most part, plant and animal species are the same for Alternatives 2 and 1. Alternative 2, however, 
would bypass the disturbed wet area near the fence of the SubtitleD boundary. The chaparral present 
along Alternative 2 also is dense, and is less disturbed than that found along Alternative 1. Species 
composition is similar, but more chamise is present in the chaparral. The outlet for Alternative 2 would 
be in the same location as that for Alternative 1. 
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3.3.4.4 Alternative 3 

The Alternative 3 route would be similar to the Alternative 1 and Alternative 2 routes until the crossing of 
Pine Canyon Road. Northeast of Pine Canyon Road, the Alternative 3 route would cross an area of 
nonnative grassland with numerous scattered vernal wetland swales dominated by brown-headed rush 
(Juncus phaeocephalus var. phaeocephalus). The special-status species Blechman's dudleya was found 
in the southern part of this area, near swales containing the vernal pool plant coyote-thistle (Eryngium 
armatum). Round woolly marbles was observed in scattered locations in vernal wetland or mesic areas 
on the Alternative 3 route, along and northeast of Pine Canyon Road. Scattered native perennial 
needlegrasses also occur in the nonnative grassland. 

3.3.4.5 Existing Drainages Within the Landfill 

Existing drainages within the landfill are within the survey area of the Proposed Project and are included 
in the analysis. Storm water runoff from the cantonment area and the mesa north of the landfill currently 
is directed through culverts into several unlined drainages within the landfill. The main drainage is a 
historical natural drainage, and is mapped as an intermittent stream in the soil survey for the region (U.S. 
Air Force 1997d; U.S. Department of Agriculture 1972). The slopes of the drainage have coastal sage 
scrub, chaparral including the special-status species La Purisima manzanita, and ruderal species. Within 
the drainage at lower elevations, willow woodland is found, along with two small freshwater marsh areas. 
Arroyo willow dominates the overstory, and the understory and marshy areas have western poison oak, 
broad-leaved cattail, western goldenrod (Euthamia occidentalis), clustered field sedge (Carex 
praegracilis), and various species ofrushes. 

In the landfill area, sign was noted for mule deer and coyote. The number of bird species observed was 
23. The most common birds were European starling (Stumus vulgaris), song sparrow (Melospiza 
melodia), wrentit, spotted towhee, and Wilson's warbler (Wilsonia pusilla); an individual yellow warbler 
(Dendroica petechia) was heard singing. Pools of water in the landfill drainage had larvae of Pacific 
treefrogs; no other herpetofauna were observed. 

3.3.4.6 Lake Canyon 

The outlet for the Proposed Action and Alternative 3 occurs in upland vegetation above a draw leading to 
a tributary to Lake Canyon. The draw has scattered vegetation, including coyote brush, California 
sagebrush, toyon (Heteromeles arbutifolia), coast live oak, and bracken fern (Pteridium aquilinum var. 
pubescens). A marsh with brown-headed rush and basket rush (]uncus textilis) occurs upstream of the 
main tributary drainage leading to Lake Canyon. This drainage is occupied with willow woodland in the 
upper part, and coast live oak woodland in the lower part near the lakes. The oak woodland has mature 
trees, and also contains several large black cottonwoods (Populus balsamifera ssp. trichocarpa). The 
understory is dominated by western poison oak and California blackberry (Rubus ursinus). The slopes of 
the tributary drainage above the trees are covered with diverse chaparral and coastal sage scrub species, 
including chamise (Adenostoma fasciculatum), black sage, spiny redberry (Rhamnus crocea), California 
monkey-flower (Mimulus aurantiacus), chaparral mallow (Malacothamnus fasciculatus), golden yarrow 
(Eriophyllum confertijlorum var. conjertijlorum), California broom (Lotus scoparius var. scoparius), and 
California-aster (Lessingiafilaginifolia var.filaginifolia). 

The three lakes in Lake Canyon have open water with freshwater marsh vegetation at the edges 
dominated by California bulrush (Scirpus califomicus), tule (Scirpus acutus var. occidentalis), and broad
leaved cattail. Mesic areas along the shorelines have willow woodland dominated by arroyo willow. 
Associated species in the willow woodland included sedges (Carex barbarae, C. harfordii), hoary nettle 
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(Urtica dioica ssp. holosericea), basket rush, western poison oak, California blackberry, western 
goldenrod (Euthamia occidentalis), hedge nettle (Stachys bullata), mugwort (Artemisia douglasiana), 
gooseberry (Ribes divaricatum), California rose (Rosa califomica), wax myrtle (Myrica califomica), 
branching phacelia (Phacelia ramosissima var. montereyensis), and nightshade (Solanum xanti). 

The special-status species sand mesa manzanita was observed scattered on the slopes of the tributary 
leading from the Proposed Action and Alternative 3 outlet into Lake Canyon, and around the Upper Lake 
in Lake Canyon. Dune larkspur was found on the western slopes of the Upper Lake in Lake Canyon (two 
small populations with about 30 plants each). Black-flowered figwort was found along the eastern shore 
of the Upper Lake (about 500 plants) and the western shore of the Lower Lake (about 200 scattered 
plants). La Purisima manzanita occurs scattered in different locations on the slopes of the tributary 
leading from the outlet of the Proposed Action and Alternative 3 into Lake Canyon, and around the Upper 
and Lower Lakes of Lake Canyon. San Luis Obispo wallflower was found in coastal scrub on the slopes 
of the lower part of the tributary leading into Lake Canyon from the Proposed Action and Alternative 3 
outlet and on slopes near the Middle Lake. California spineflower was found on the western slopes of the 
Upper Lake in Lake Canyon. 

fu the Lake Canyon survey area, sign was noted for mule deer and coyote. The number of bird species 
recorded was relatively high, with 29 species noted at the Upper Lake, 41 at the Middle Lake, and 45 at 
the Lower Lake. Birds common at all three lakes included Bewick's wren, marsh wren (Cistothorus 
palustris), Wilson's warbler, and song sparrow. Bushtit, wrentit, orange-crowned warbler (Vennivora 
celata), and spotted towhee were more abundant at the Upper and Middle Lakes, compared to the Lower 
Lake. The common yellowthroat ( Geothlypis trichas) was more abundant at the Middle and Lower 
Lakes, compared to the Upper Lake. The American goldfinch ( Carduelis tristis) was common at the 
Middle Lake, but was not recorded at the other two lakes. The house finch (Carpodacus mexicanus) was 
present at the Lower Lake, but not at the other two lakes. Waterfowl observations included ruddy duck 
(Oxyurajamaicensis) at all three lakes, and mallard (Anas platyrhynchos) at the Upper and Lower Lakes. 
Other species of note included yellow warbler (Dendroica petechia), recorded at the Upper and Lower 
Lakes, and yellow-breasted chat (lcteria virens) at the Middle and Lower Lakes. Additional noteworthy 
observations included Cassin's vireo (Vireo cassinii), black-throated gray warbler (Dendroica 
nigrescens), and Townsend's warbler (Dendroica townsendi) at the Middle Lake, and the white-tailed kite 
(Elanus caeruleus), spotted sandpiper (Actitis macularia), great blue heron (Ardea herodias), and black
crowned night heron (Nycticorax nycticorax) at the Lower Lake. A hairy woodpecker (Picoides villosus) 
nest cavity with vocal fledglings and a house finch (Carpodacus mexicanus) nest also were seen at the 
Lower Lake. 

Two adults of the federally threatened species California red-legged frog were seen in a small marsh on 
the east side of the road at the northeast comer of the Lower Lake. The observations were made from 
within 2 meters, and the frogs were positively identified by their dorsolateral folds and the lack of a 
clearly defined tympanum. Two sightings of lone male individuals of the special-status species 
southwestern pond turtle were made in each of th.e three lakes in Lake Canyon. They were seen basking 
on mats of bulrushes and tule. Numerous observations of western fence lizard, Pacific treefrog, and 
bullfrog (Rana catesbeiana) also were made at all three lakes. 

3.3.4. 7 Oak Canyon 

The outlet for Alternatives 1 and 2 would be located in an upland area about 200 to 300 feet upslope of a 
small tributary canyon to Oak Canyon. The tributary canyon has steep, rocky slopes, and the drainage is 
occupied by oak woodland, with chaparral species present on the upper slopes. Coast live oak dominates 
the overstory, and species present in the understory include western poison oak, hedge, and California 
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blackberry. These species also are present in the main drainage of Oak Canyon, along with scattered 
arroyo willow. No ponds or freshwater marshes were observed in Oak Canyon. 

The special-status species sand mesa manzanita was observed in Burton Mesa chaparral on the upper 
slopes of Oak Canyon, with La Purisima manzanita. Black-flowered figwort was found in the tributary 
canyon and in the main drainage of Oak Canyon (two small populations with about 10 to 20 plants each). 

Twenty-four bird species were observed in Oak Canyon. The most common birds were bushtit, wrentit, 
Bewick's wren, orange-crowned warbler, Wilson's warbler, and spotted towhee. A northern rough
winged swallow (Stelgidopteryx serripennis) was seen on a nest 6 feet up the canyon bank. Herpetofauna 
noted included a dead bullfrog; the eggs and tadpoles of Pacific tree frog also were seen. 

3.3.5 Waters of the United States and Wetlands 

3.3.5.1 Proposed Action 

Along the Proposed Action route, wetland surveys were carried out at fourteen sampling stations, SS-3 
through SS-10 and SS-12 through SS-17. Station SS-3 was located in the topographic depression along 
Pine Canyon Road, and stations SS-4 through SS-6 and SS-12 through SS-17 were established in the area 
of vernal swales north of Pine Canyon Road. Station SS-7 was located in the upstream part of the 
tributary leading from the Proposed Action outlet to Lake Canyon, station SS-8 was established in a patch 
of willow woodland in the northeastern part of the landfill, and stations SS-9 and SS-10 in vernal swales 
near Pine Canyon Road in the same area. 

Atypical situations were observed at two stations, SS-3 and SS-10. Positive indicators for hydrophytic 
vegetation were found at all stations except SS-3, where a mixture of plant communities and species is 
present and at SS-13 and SS-15, which were placed in upland areas to investigate a potential realignment 
of the Proposed Action. Wetland hydrology and hydric soils indicators were noted during the surveys at 
all stations, except stations SS-13 and SS-15. The area where station SS-3 was located is in a historical 
natural drainage tributary to Oak Canyon. Drainage patterns have been modified here by flow being 
directed through cui verts, and fill has occurred downstream of the station. Although this topographic 
depression has been subject to hydrology modifications and soil disturbance, the station was determined 
to be in USACE waters of the United States because of its location in a tributary to Oak Canyon. Stations 
SS-4 through SS-6, SS-9, SS-10, SS-12, SS-14, SS-16, and SS-17, were determined to occur in vernal 
wetlands, and stations SS-7 and SS-8 were in willow woodland wetlands. Station SS-10 had field 
indicators for all three wetland parameters, but may not qualify as a wetland because the wetland has been 
created artificially and is not located within or associated with Waters of the United States or navigable 
waters. Surface runoff from the mesa north of Pine Canyon Road has been obstructed by the road and 
directed through a culvert; the wetland likely has been created by outflow from the culvert. While SS-10 
may not qualify as a jurisdictional wetland, it may qualify as an "isolated wetland" under Executive Order 
(EO) 11990 as the road that creates this wetland is a permanent feature that has become "naturalized". 
This road stabilizes the hydrologic character of this area. 

3.3.5.2 Alternative 1 

Along the Alternative 1 route, wetland surveys were carried out at five sampling stations, SS-3 and SS-8 
through SS-11. Station SS-3 is waters of the United States. Stations SS-8, SS-9, and SS-10 are wetlands; 
again, station SS-8 was established in a patch of willow woodland in the northeastern part of the landfill, 
and stations SS-9 and SS-10 in vernal swales near Pine Canyon Road in the same area. 
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Atypical situations were observed at two stations, SS-3 and SS-10. Positive indicators for hydrophytic 
vegetation were found at all stations except SS-3, where a mixture of plant communities and species is 
present. Wetland hydrology and hydric soils indicators were noted during the surveys at all stations. 

In addition to stations SS-3 and SS-10, an atypical situation also was observed at station SS-11. This 
station was located in a ponded area at the northeast comer of the landfill where the Alternative 1 route 
would run near the fence of the Subtitle D boundary. Station SS-11 had positive indicators of 
hydrophytic vegetation, wetland hydrology, and hydric soils, and therefore was determined to be an 
atypical wetland. It is atypical since the inundated area present here likely has been created artificially by 
surface runoff being dammed by a berm within the landfill. With implementation of the project, it is 
likely that the man-made hydrologic condition at this location will cease to exist due to diversion of storm 
water flows from the landfill. Therefore, it would not qualify as a jurisdictional wetland or "isolated 
wetland" protected under Section 404 of the Clean Water Act or EO 11990. 

3.3.5.3 Alternative 2 

The Alternative 2 route along Utah Avenue and Pine Canyon Road would be similar to the Alternative 1 
route. After the divergence of the Proposed Action and Alternative 3 routes, the Alternative 2 route 
would be the same as Alternative 1 in the topographic depression at the northeast corner of the landfill. 
After the topographic depression, Alternative 2 would continue southward east of Alternative 1; no 
potential wetland areas were noted in this section and therefore, no sampling stations were established. 

Wetland sampling stations and wetland resources are the same for Alternative 2 as for Alternative 1, with 
the exception of station SS-11, which is not on the Alternative 2 route, since this alternative would bypass 
the disturbed wet area near the fence of the Subtitle D boundary. With respect to the other stations 
located on the Alternative 2 route, station SS-3 is in USACE waters of the United States, and stations 
SS-8 through SS-10 are in wetlands. 

3.3.5.4 Alternative 3 

Since Alternative 3 follows a route similar to the one for the Proposed Action, waters of the United States 
and wetlands found within this route are identical to those found along the route of the Proposed Action. 

3.3.5.5 Existing Drainages Within the Landfill 

Existing drainages within the landfill are within 50 meters around the project area and are included in the 
survey for the proposed project. Storm water runoff from the cantonment area and the mesa north of the 
landfill currently is directed through culverts into several unlined drainages within the landfill. The main 
drainage is a historical natural drainage, and is mapped as an intermittent stream in the soil survey for the 
region (U.S. Air Force 1997b; U.S. Department of Agriculture 1972). Jurisdictional wetland resources in 
the landfill drainage were surveyed and delineated in 1997 (U.S. Air Force 1997c), therefore, the landfill 
area was not resurveyed for the current project. Detaiis regarding sampiing stations and observed wetland 
parameters are provided in the 1997 report. 

3.3.5.6 Lake Canyon 

For this project, wetland surveys were not required at the three lakes in Lake Canyon. All three lakes are 
man-made impoundments, but they occur within the natural drainage of Lake Canyon, a tributary leading 
into the Santa Ynez River. This tributary is mapped as a blue-line stream on the U.S. Geological Survey 
(USGS) topographic map. Blue-line streams and their tributaries generally are considered to be USACE 
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jurisdictional waters of the United States. In addition, impoundments of waters of the United States, 
otherwise defined as waters, are themselves also considered jurisdictional waters. Therefore, all three 
lakes in Lake Canyon are jurisdictional resources. 

3.3.5. 7 Oak Canyon 

Wetland surveys in Oak Canyon were carried out at two sampling stations, SS-1 and SS-2, located in 
riparian coast live oak woodland. Station SS-1 was established in the tributary to Oak Canyon found 
below the outlet of the Alternative 1 and 2 routes, and SS-2 was located just below the confluence of this 
tributary and the drainage leading south of the landfill. The hydrophytic vegetation criterion was not met 
at the two sampling stations. Wetland hydrology was indicated at both stations by the presence of a 
watercourse with flowing water. Inundation was observed at SS-1, and free water in the soil pit at SS-2. 
Hydric soils could not be confirmed at either station. The soil was too rocky to dig at SS-1, and soil 
colors could not be determined for the variable riverwash sand at SS-2. Both stations were determined to 
qualify as USACE jurisdictional waters of the United States. 

3.4 CULTURAL RESOURCES 

3.4.1 Cultural Setting 

The following summary of prehistory and ethnohistory is modified from Lebow and Moratto (1999). The 
historic overview derives primarily from Palmer (1999). 

3.4.1.1 Prehistory 

The prehistory of California's central coast spans the entire Holocene and may extend back to late 
Pleistocene times. In the Santa Barbara Channel region, a fluted Clovis point found on the surface of a 
coastal site suggests use of the area possibly as early as 11,000-12,000 years ago (Erlandson et al. 1987), 
while a site on San Miguel Island has yielded a radiocarbon date of 10,300 B.P. (Erlandson 1991). 
Recent calibrations suggest that terminal Pleistocene radiocarbon dates are about 2,000 years too recent 
(Fiedel1999:95) and thus these early sites may be even older. In San Luis Obispo County, excavations at 
CA-SL0-2 in Diablo Canyon revealed an occupation older than 9,000 years (Greenwood 1972; Moratto 
1984) and investigations at CA-SL0-1797 indicate initial occupations as early as 10,300 B.P. (Fitzgerald 
1998). Occupations on Vandenberg AFB occurred by at least 9,000 years ago, based on radiocarbon 
dates from CA-SBA-931 at the mouth of the Santa Ynez River (Glassow 1990, 1996). 

Moratto (1984) refers to these early occupations as Paleocoastal. Population densities were probably low; 
judging from the limited number of sites dated to this period. Diagnostic tools associated with this time 
period have not been identified, although similarities with the San Dieguito Complex in southern 
California (Wallace 1978; Warren 1967) have been suggested (Erlandson 1994). Cultural assemblages 
have few of the grinding implements common to subsequent periods. These sites are characterized by a 
strong maritime orientation and an apparent reliance on shellfish. Occupants are thought to have lived in 
small groups that had a relatively egalitarian social organization and a forager-type land-use strategy 
(Erlandson 1994; Glassow 1996; Greenwood 1972; Moratto 1984). 

Site densities throughout the central coast are higher during the subsequent periods, suggesting increased 
population size and possibly better site preservation. Sites dating between about 8,000 and 6,500 years 
ago often have relatively high densities of manos and milling slabs that are typically associated with 
processing seeds. These milling stones are diagnostic of this period. 
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Early scholars associated sites of this age with inland knolls and terraces (e.g., Rogers 1929), but 
subsequent investigations revealed that coastal environments were also used (e.g., Glassow et al. 1988). 
Well-developed middens at many sites suggest a more sedentary and stable settlement system (Breschini 
et al. 1983). Glassow (1990, 1996) infers that occupants of Vandenberg AFB during this time were 
sedentary and had begun using a collector-type (i.e., logistically mobile) land-use strategy. 

Population densities appear to have decreased substantially between 6500 and 5000 B.P. throughout the 
region, and little is known about this period. It is possible that arid conditions associated with the 
Altithermal degraded the environment to the point that only low population densities were possible 
(Glassow 1996; Glassow and Wilcoxon 1988). 

After 5000 B.P., population densities increased to pre-6500 B.P. levels as conditions became cooler and 
more moist. Between 5000 and 3000 B.P., mortars and pestles became increasingly common throughout 
the region, suggesting intensified use of acorns (Basgall1987), although these implements may have been 
associated with processing pulpy roots or tubers (Glassow 1997). Increased logistical organization is 
suggested in this area (Jones et al. 1994; Jones and Waugh 1995). Proportions of obsidian (indicating 
exchange with other regions) increased after about 5000 B.P., particularly in San Luis Obispo County 
(Jones et al. 1994; Jones and Waugh 1995). 

Cultural complexity appears to have increased around 3,000-2,500 B.P. Based on mortuary data from the 
Santa Barbara area, King (1981, 1990) suggests a substantial change in social organization and political 
complexity about 3,000 years ago. According to King, high-status positions became hereditary and 
individuals began to accumulate wealth and control exchange systems. Arnold (1991, 1992) proposes 
that this evolutionary step in socioeconomic complexity occurred around 700-800 years ago. 

The period between 2,500 and 800 years ago is marked by increased cultural complexity and 
technological innovation. Fishing and sea mammal hunting became increasingly important, 
corresponding to development of the tomol (a plank canoe), single-piece shell fishhooks, and harpoons 
(Glassow 1996; King 1990). The bow and arrow also was introduced during this period (Glenn 1990, 
1991). Sites in San Luis Obispo County suggest that use of terrestrial mammals remained high. 
Proportions of imported obsidian continued to increase during this period (Jones et al. 1994). 

Arnold (1992) proposes that the complex Chumash sociopolitical system known at historic contact 
evolved substantially during a brief period between A.D. 1150 and 1300. Arnold infers that decreased 
marine productivity caused by elevated sea-surface temperatures resulted in subsistence stress that 
allowed an elite population to control critical resources, labor, and key technologies, resulting in 
hierarchical social organization and a monetary system. Although the issue of elevated sea-surface 
temperatures has been questioned (e.g., Kennett 1998) and the inference of marine degradation and 
subsistence stress has been challenged (e.g., Raab et al. 1995; Raab and Larson 1997), the full emergence 
of Chumash cultural complexity around this time is generally accepted. 

On Vandenberg AFB and in the Santa Barbara Channel region, population densities reached peak levels 
between 700 years ago and historic contact (Glassow 1990, 1996). Higher numbers of Olivella shell 
beads reflect increased exchange between the Channel Islands, the Santa Barbara mainland, and 
Vandenberg AFB. Increased subsistence diversity is apparent. In San Luis Obispo County, the 
settlement system appears to have changed substantially after 700 B.P. as residential bases along the coast 
were abandoned in favor of habitation sites farther inland. 

The Vandenberg AFB landfill is located on the edge of the Santa Lucia and Oak canyon watersheds. 
Lebow and Moratto's (1999) study of spatio-temporal site distribution patterns on Vandenberg AFB 
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revealed that these basins have a site density of 12.3 sites/1,000 acres, lower than the overall average 
density of 14.0 sites/1,000 acres on north base. However, in these basins the density of quarry sites is 
relatively high and the density of chipping station locations is the highest on the base. Conversely, village 
sites are absent and densities of residential site types are among the lowest on the base. This pattern 
indicates that the Santa Lucia and Oak canyons were primarily used for toolstone procurement and lithic 
reduction. 

3.4.1.2 Ethnohistory 

People living in the Vandenberg AFB area prior to historic contact are grouped with the Purisimeiio 
Chumash (Greenwood 1978; King 1984; Landberg 1965), one of several linguistically related members of 
the Chumash culture. Their social organization, traditions, cosmology, and material culture are described 
by Blackburn (1975), Grant (1978a, 1978b, 1978c, 1978d), Greenwood (1978), Hudson et al. (1977), 
Hudson and Blackburn (1982, 1985, 1986), Hudson and Underhay (1978), Johnson (1988), and Landberg 
(1965). 

Accounts of early explorers in the Santa Barbara Channel area indicate that the Chumash people lived in 
large, densely populated villages with well-built structures (e.g., Bolton 1926, 1931; Engelhardt 1933; 
Pages 1937; Moriarity and Keistman 1968; Simpson 1939; Teggart 1911; Wagner 1929). With a total · 
Chumash-speaking population estimated at 18,500 (Cook 1976) and employing a maritime economy, the 
Chumash had a culture that "was as elaborate as that of any hunter-gatherer society on earth" (Moratto 
1984: 118). Leadership was hereditary and chiefs exercised control over more than one village, reflecting 
a simple chiefdom social organization. The Chumash engaged in craft specialization and maintained 
exchange systems (Arnold 1992; Johnson 1988). 

Relatively little is known about the Chumash in the Vandenberg region. Explorers noted that villages 
were smaller and lacked the formal structure found in the channel area (Greenwood 1978:520). 
Approximately 22 villages w~re us~d by the Purisimeiio Chumash at historic contact, with populations 
between 30 and 200 per village (Glassow 1996:13-14). About five ethnohistoric villages are identified 
by King (1984) on Vandenberg AFB, along with another five villages in the general vicinity. 

Contact with early Euroamerican explorers, beginning with the maritime voyages of Cabrillo in A.D. 
1542-1543, undoubtedly had an effect on the Chumash culture. The effect may have been profound. 
Erlandson and Bartoy (1995, 1996) and Preston (1996) convincingly argue that Old World diseases 
substantially impacted Chumash populations more than 200 years before Spanish occupation began in the 
1770s. 

Unquestionably, drastic changes to Chumash lifeways resulted from the Spanish occupation that began 
with the Portola expedition in A.D. 1769. The first mission in Chumash territory was established in San 
Luis Obispo in 1772, followed in short order by San Buenaventura (1782), Santa Barbara (1786), and La 
Purisima Concepcion, established in 1787 in the present location of Lompoc. The Santa Ynez Mission 
was established in 1804. Eventually, nearly the entire Chumash population was under the mission system 
(Grant 1978a). During the 1830s, the missions were secularized in an attempt to tum the mission centers 
into pueblos and make the Indians into Mexican citizens. 

3.4.1.3 History 

Vandenberg AFB history is divided into the Mission, Rancho, Anglo-Mexican, Americanization, 
Regional Culture, and Suburban periods (Palmer 1999). The Mission Period began with the early Spanish 
explorers and continued until 1820. Established in 1787, Mission La Purisima encompassed the area 
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between Gaviota and Guadalupe. Farming and ranching were the primary economic activities at the 
Mission, which was responsible for supplying the Santa Barbara Presidio with food supplies. fu addition 
to livestock, crops such as wheat, barley, com, peas, and beans were grown at Mission La Purisima. 
Agricultural activities primarily occurred along the major streams such as San Antonio Creek and the 
Santa Ynez River (Palmer 1999:1-7). 

The Rancho Period of Vandenberg AFB history began in 1820 and continued until1845 (Palmer 1999:7). 
Following secularization in 1834, the Alta California government granted former mission lands to 
Mexican citizens as ranchos. The Vandenberg AFB landfill lies within Rancho Jesus Maria, which 
originally encompassed 42,184 acres and was granted to Lucas, Antonio, and Jose Olivera in 1837. 
Rancho Jesus Maria included lands from just south of Shuman Canyon (northern boundary) to the Santa 
Ynez River (southern boundary), and from the Pacific Ocean to a few kilometers east of San Antonio 
Terrace and Burton Mesa on the east (Tetra Tech Inc. 1988). By 1839, Antonio and Jose Olivera had sold 
their part of the land grant to Jose Valenzuela, who, in 1847, sold a one-third share to Don Pedro Carrillo 
and a one-third share to Lewis T. Burton. Cattle ranching was the primary economic activity during the 
Rancho Period; in the 1840s cattle were so abundant that only the hides had any value. Fishing and 
trapping became important economic activities during this period (Palmer 1999:7-13). 

The Bear Flag Revolt and the Mexican War marked the beginning of the Anglo-Mexican Period (1845-
1880). Cattle ranching continued to flourish during the early part of this period, with as many as 500,000 
cattle in Santa Barbara County during the 1850s. However, severe droughts during the 1860s decimated 
cattle herds and less than 5,000 cattle remained in the entire county. The combination of drought and 
change in government from Mexican to the United States caused substantial changes in land ownership. 
By 1851, approximately 42 percent of the land grants were owned by non-Mexicans; by 1864, after a few 
years of drought, 90 percent of the southern California ranchos were mortgaged. The various shares in 
Rancho Jesus Maria changed hands, with Lewis Burton steadily increasing his holdings until he owned 
the entire rancho in 1853. His son, Ben Burton, inherited all of Rancho Jesus Maria upon the death of 
Lewis in 1879. Sheep ranching and grain farming replaced the old rancho system during this period. 
Dairy farming became an important economic activity, particularly as Swiss-Italians immigrated into the 
area. Early roads were established during the 1860s and 1870s to obtain supplies that were surfed in at 
Point Sal. Although the amount of farming increased substantially, it still remained a limited activity due 
in large part to the difficulty of shipping to markets but also due to climatic fluctuations and lack of water. 
Lompoc was established during this period by the Lompoc Temperance Colony. Population growth and 
the associated demand for a means of sending and receiving supplies led to construction of the Lompoc 
Landing on Rancho Jesus Maria land donated by Lewis Burton. At one time, Lompoc Landing had a 
hotel, a restaurant, warehouses, and a machine shop (Palmer 1999: 14-44). 

Increased population densities characterize the Americanization Period (1880-1915). The railroad 
reached the area in the late 1890s, providing a more efficient means of shipping and receiving goods and 
supplies, which in tum increased economic activity. A branch line connected Lompoc with Surf in 1899. 
The wha...rf system was largely abandoned by 1901 as the railroad was completed between San Francisco 
and Los Angeles. Ranching continued and agriculture increased, particularly with development of steam
powered threshers. Row crops became increasingly common; sugar beets were one of the most 
economically important crops. Union Sugar Company established an operation in the San Antonio Creek 
valley and had a substantial influence on economic growth in the region. Dairy farming also increased, 
and the population of the Italian-Swiss ethnic community continued to grow. Oil exploration began in 
earnest during this period. Union Oil began to purchase Rancho Jesus Maria property in 1903; they 
ultimately obtained subsurface rights to 120,000 acres in the area. Ben Burton leased the former Rancho 
Jesus Maria for grazing and farming during the early part of the Americanization Period. However, by 
1900 the rancho was divided into four parcels and sold. These four parcels were further subdivided by 
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1906. Edwin Marshall formed the Jesus Maria Rancho Corporation in December 1906; by the 1920s the 
Marshall Ranch encompassed 52,000 acres and prospered by raising cattle and beets. An elaborate 
system of line camps and other facilities supported the ranch operations (Palmer 1999:45-84). 

Ranching and farming continued to dominate the area economy during the early part of The Period of 
Regional Culture (1915-1945). Cattle ranching reached its pinnacle during this period, particularly on the 
former Rancho Jesus Maria. Grain was raised on coastal terraces, and Union Sugar purchased farm land 
in the San Antonio Valley for agricultural purposes. The addition of paved roads greatly facilitated 
access to markets. However, dairy farming suffered as it became difficult to compete with the more 
profitable sugar beets and other row crops planted on the fertile valley bottoms. In 1933, the Marshall 
family moved to the Olivera adobe, and expanded and modernized the building. A wooden-framed guest 
house was added in 1935 and a dude operation known as Marshallia Ranch began. The ranch was sold to 
Frank Long upon the death of Edwin Marshall in 1937. All ranching, farming, and dairy farming in the 
Vandenberg AFB area was substantially reduced when Camp Cooke was established in 1941. This army 
training facility was built on approximately 90,000 acres along the coast, and included the area of Rancho 
Jesus Maria. At its peak, Camp Cooke included more than 36,000 personnel. The Cantonment Area 
headquarters were established on Burton Mesa, immediately north of the current Vandenberg AFB 
landfill. Camp Cooke was deactivated at the end of World War II (Palmer 1999: 85-117). 

The Suburban Period (1945-1965) began with the end of World War II. After Camp Cooke was 
deactivated, the Army continued the historic tradition and leased much of the area for ranching and 
farming. Oil drilling reached its peak during this period. Union Oil drilled a number of wells on the San 
Antonio Terrace, and the Jesus Maria No. 4 produced commercial quantities of oil. Most of the Suburban 
Period is characterized by military use of the area. Camp Cooke was reactivated in 1950 for training 
during the Korean War, and the current landfill vicinity was used for grenade practice, range estimation, 
and bayonet practice. Camp Cooke was put into caretaker status from 1953 to 1956. The Cantonment 
Area became so overgrown that sheep were used to manage the vegetation and reduce the fire hazard. In 
November of 1956, the army transferred 64,000 acres of North Camp Cooke to the Air Force, and it was 
renamed the Cooke Air Force Base (Palmer 1999:118-125). In 1958 the base had its first missile launch, 
the Thor, and was renamed Vandenberg AFB. The southern section of the current base was transferred to 
the Air Force from Army and Navy control in 1964 (Vandenberg AFB 1992). Post-transfer use of both 
North and South Van den berg AFB has related primarily to the construction and operation of missile 
launch and support facilities. Specific activities include management of the launch, testing, and 
evaluation of ballistic missile and space systems for the Department of Defense (DOD), and operation of 
the Western Range (Science Applications International Corporation 1995; Vandenberg AFB 1992). 

3.4.2 Existing Resources 

An archaeological site record and literature search was completed for the Proposed Action and 
Alternatives 1, 2, and 3. All alternatives were examined during the basewide archaeological inventory 
(Carbone and Mason 1998), and thus no pedestrian survey was completed specifically for the Landfill 
Drainage Improvement project. 

3.4.3 Archival Research 

Archival research was completed at the Central Coast Information Center, University of California, Santa 
Barbara (UCSB), and at 30th Civil Engineer Squadron/Environmental Management Flight, Cultural 
Resources (30 CES/CEVPC), Vandenberg AFB, California. This effort included a review of literature, 
archaeological base maps, and cultural resource records. Information was collected for previous 
archaeological studies within 1.0 mile of the project's Area of Potential Effects (APE) and for 
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archaeological sites within 0.25 miles of the APE for each alternative. The Statement of Work defines the 
APE for each alternative as 90 meters on either side of the centerline. In addition, the Statement of Work 
indicates that boundary testing may be necessary at sites within 100 meters of the APE. Maps consulted 
at 30 CES/CEVPC include Vandenberg AFB A-3 series (46 map set), the Base Comprehensive Plan 
Geographic Information Systems, and USGS topographic maps. Maps resulting from Palmer's (1999) 
study of historic resources were also consulted. Earle and Johnson (1999) was consulted for information 
on areas of potential concern to Native Americans. USGS topographic maps with plotted site locations 
were consulted at UCSB. 

3.4.3.1 Proposed Action 

Archival research indicates that 23 cultural resource studies have been completed within 1.0 mile of the 
Proposed Action route (Table 3-3). Six archaeological sites are recorded within 0.25 mile of the APE 
(Table 3-4). However, no sites are within the Proposed Action APE, and no sites are within 100 meters 
of the APE. 

3.4.3.2 Alternative 1 

Nineteen cultural resource studies have been completed within 1.0 mile of Alternative 1 (Table 3-3). 
Nine archaeological sites are within 0.25 mile of Alternative 1; one site, CA-SBA-1049, is within 100 
meters of the APE (Table 3-4). No sites are within the APE for Alternative 1. Site location maps at 30 
CES/CEVPC indicate that CA-SBA-1049 is within the Alternative 1 APE. However, the site is 
incorrectly plotted on those maps. This error was first identified during a recent assessment of site 
condition (Lebow 1999). At that time, no cultural materials were found at the site's plotted location, but a 
site meeting the description of CA-SBA-1049 was found east of the site's plotted location and was 
assumed to be the site's correct location. The site's plotted location was examined again for the current 
project, and no evidence of a site was found. Larry Spanne, the current Base Historic Preservation 
Officer who recorded CA-SBA-1049 in 1972, was consulted concerning the site's correct location. 
Spanne was able to verify that the plotted location is incorrect and that the site to the east is the actual site 
location. Thus, CA-SBA-1049 is actually at the edge of the 100-meter zone around the APE. 

3.4.3.3 Alternative 2 

For cultural resources purposes, Alternative 2 is very similar to Alternative 1. Nineteen cultural resources 
studies have been completed within 1.0 mile of Alternative 2 (Table 3-3), and nine archaeological sites 
have been recorded within 0.25 mile of the APE. Although no sites are within the APE, one site 
(CA-SBA-1049) is within 100 meters. The discussion of CA-SBA-1049 relative to Alternative 1 also 
applies to Alternative 2. 

3.4.3.4 Alternative 3 

For cultural resource purposes, Alternative 3 is very simiiar to the Proposed Action. No sites are within 
the Alternative 3 APE, and no sites are within 100 meters of the APE. 

Page3-26 Final EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 



I 
I 

Table3-3 

I 
Archaeological Studies Within 1.0 Mile of Each Alternative 

Proposed 

I 
Vandenberg Action 

Reference AFB UCSB and 
(in chronological order) Reference No. Reference No. Alt. 3 Alt. 1 Alt. 2 

Spanne 1979a 1979-04 V-13b X X X 

I Spanne 1979b 1979-05 V-12 X X X 

Craig 1980 1980-13 None X X X 

I Westec Services Inc. 1981 1981-04 V-16 X X X 

Neff 1982 1982-05 V-9 X X X 

I Westec Services, Inc. 1982 1982-10 V-17 X X X 

Westec Services, Inc. 1983 1983-02 V-19 X X X 

I Chambers Consultants and Planners 1984-26 V-176 X X X 
1984 

Westec Services, Inc. 1984 1984-02 V-20 X X X 

I Westec Services, Inc. 1984 None V-24 X 

Waldron 1988 None E-945 X 

I Bergin 1989 1989-12 V-115 X X X 

Gard et al. 1990 1990-10 None X X X 

I Jaffke 1990 1990-04 V-122 X X X 

U.S. Air Force 1990 None V-133 X X X 

I Gibson 1992 1992-03 V-140 X X X 

Osland 1993 None V-248 X X X 

I 
SAIC 1994 1994-03 E-1706 X X X 

SAIC 1994 1994-06 V-209 X X X 

Price et al. 1996 1996-03 V-146 X 

I Wilcoxon and Haley 1996 1996-07 V-164 X X X 

Clark 1997 1997-01 V-159 X • Carbone and Mason 1998 1998-03 None X X X I 

I 
I 
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Site 
SBA-1049 

SBA-2376 

SBA-2377 

SBA-2554 

SBA-3168 

SBA-3169 

SBA-3170 

SBA-3182 

SBA-3188 

SBA-3247 

SBA-3248 

SBA-3561H 

3.5 

Table 3-4 
Archaeological Sites Within 0.25 Mile of the Project Area 

Proposed Action and 
AltemaUveJ 

Within Within 
0.25 lOOm In 
MUe of APE APE 

X 

X 

X 

X 

X 

X 

AltemaUve 1 
Within Within 

0.25 lOOm In 
MUe ofAPE APE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

POLLUTION PREVENTION 

AlternaUve 2 
Within Within 

0.25 lOOm In 
MUe of APE APE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Site DescrlpUon 
Recorded by Spanne in 1972, this site is a 
chert quarry with a low-density scatter of 
lithic debitage and hammerstones within a 
300-foot-diameter area. 
Recorded in 1990, this small (210 square 
meters) site includes four flakes. 
Recorded in 1990, the site is colll>rised of 
eight flakes and a possible groundstone in an 
area of 150 square meters. 
Now buried under the landfill, this site was 
recorded from memory by Gibson and 
Spanne. It was a low-density scatter of lithic 
artifacts near a spring. 
Recorded in 1995 during the basewide 
survey, this site coincides with a man-made 
berm and contains chert outcrops as well as 
flakes and a biface fragment. 
Recorded in 1995 during the basewide 
survey, the site is a small (50 square meters) 
chipping station containing eight flaked stone 
artifacts and a hammerstone. 
Encompassing only 19 square meters, this 
site includes four cores and 16 flalces 
surrounding a small chert boulder. It was 
recorded in I995. 
This site includes one flake, two 
hammerstones, and one flake tool in 25 
square meters. It was recorded in 1995. 
Recorded in 1995, this site is described as 
"dozens of flakes representing all stages of 
reduction." It covers 70 square meters. 
This site is a low-density lithic scatter, 
comprised of 15 flakes in an area of 3,318 
square meters. It was recorded in 1995. 
Recorded in 1995, this site is a low-density 
scatter of 16 flakes in an area of 198 square 
meters. 
This site is historic masonry associated with 
drainage in the Cantonment Area. It was 
recorded in 1999. 

The Pollution Prevention Act (PPA) was enacted in 1990 to refocus the national approach to 
environmental protection. Previous legislation had emphasized pollution control (treatment and disposal) 
and a multi-media approach (separate legislation for air, water, and other impacted media). The PPA 
turned the focus of environmental protection toward pollution prevention (P2), which emphasizes source 
reduction and recycling to reduce impacts to all media (U.S. Air Force 1996c). 

The Air Force has developed a P2 Program to implement the requirements of the Resource Conservation 
and Recovery Act (RCRA) and Hazardous and Solid Waste Amendments, as well as the PPA. The PPA 
calls for waste reduction at the source whenever feasible; this is the foundation of the Air Force's 
program. The P2 program at Vandenberg AFB consists of various policies aimed at achieving 30th Space 
Wing goals and objectives for reducing pollution through revised practices, procedures, and operational 
requirements. In addition, Vandenberg AFB operates under the conditions of a Pollution Prevention Plan. 
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The P2 hierarchy of waste management includes the following: 

• Source reduction to prevent the creation of waste; 

• Recycling of waste or used material that cannot be prevented at the source; 

• Treatment of waste, in an environmentally safe manner, that cannot be prevented or 
recycled; and 

• Environmentally compliant disposal, only as a last resort . 

The Air Force has established specific goals for selected P2 program components: 

• Ozone depleting chemicals; 

• Environmental Protection Agency 17 industrial toxic project chemicals; 

• Hazardous waste; 

• Municipal solid waste; 

• Environmentally preferred products; 

• Energy conservation; 

• Water conservation; 

• Emergency Planning Community Right-to-know Act (EPCRA)!foxic Release Inventory 
chemical releases; and 

• Pesticide management. 

Responsibility and guidance for achieving the 30th Space Wing P2 Program goals is provided in the 
Pollution Prevention Management Plan, which applies to Vandenberg AFB and remote facilities. Its 
purpose is to provide sufficient guidance and direction for a comprehensive and unified approach to P2 
management and operations on Vandenberg AFB and remote facilities under the cognizance of 30th 
Space Wing. This plan is also intended to ensure compliance with applicable federal, state, and local 
regulations. 

The P2 program includes waste generation, material acquisition, handling and use of materials, 
production and operational activities, process management, waste management, and disposal. It is a 
cradle-to-grave approach, wherein there is an accounting of what enters, what is used, and what leaves 
Vandenberg AFB. 

3.6 SOLID WASTE MANAGEMENT 

Solid waste management methods in place at Vandenberg AFB include a sanitary landfill, refuse and 
recycling collection, recycling outreach programs, construction and demolition debris management and a 
household hazardous materials exchange program. 
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The Solid Waste Management Plan 32-7042 (U.S. Air Force 1997g), describes the solid waste 
management programs at Vandenberg AFB, and must be followed by the applicable units and agencies 
generating, reusing, recycling, and disposing of solid wastes. The procedures described in the Solid 
Waste Management Plan apply to all Vandenberg AFB solid waste generators and handlers. 

The Vandenberg AFB Class III Landfill currently occupies 172 acres with a Subtitle D footprint of 46 
acres. The SubtitleD footprint is the active fill area at the landfill and is regulated by 40 CFR Part 258, 
Subtitle D. The base landfill is operating pursuant to Solid Waste Facility Permit #42-AA-0012 issued to 
the Air Force on 15 November 1994, by the Santa Barbara County Environmental Health Services 
Department (U.S. Air Force 1997f). The permit currently allows the Vandenberg AFB landfill to accept a 
daily maximum of 400 tons of. waste. The landfill is also operating following WDR Order No. 94-26 
issued by the RWQCB on June 3, 1994. The average daily volume of solid waste received at the landfill 
is 30 to 60 tons. 

In 1998, DOD and U.S. Air Force Headquarters issued a municipal solid waste diversion goal that 
requires installations to maintain 40 percent diversion of recyclable materials through 2005. Since 1995, 
Vandenberg AFB has gradually increased the amount of waste diverted from the landfill, as shown in 
Table 3-5. 

Table 3-5 
Waste Disposal and Diversion at Vandenberg AFB Landfill 

Waste Generated Waste Diverted Waste Disposed of 
Year (tons) (tons) (tons) 
2001 33,489 25,759 7,729 

2000 37,399 27,139 10,260 

1999 57,519 45,367 12,152 

1998 44,577 31,299 13,277 

1997 41,345 18,323 23,022 

1996 59,986 32,191 27,795 

1995 57,923 33,336 24,587 

Note: Waste Disposed of= Waste Generated- Waste Diverted. 
Source: U.S. Air Force 2002b 

The capacity of the disposal area, as listed in the Solid Waste Facility Permit, is 2.464 million cubic 
yards. The estimated closure date for the landfill is 2034 if the disposal rate remains consistent with 1997 
disposal rates. However, if accepted waste decreases 25 percent then the estimated closure date will be 
2084, which is the closure date given in the Solid Waste Facility Permit. This estimate was calculated in 
1997 and does not take into account current disposal information. The remaining landfill capacity is 
being calculated based on a March 2002 survey and a new closure date will be determined based on these 
calculations. These calculations are being developed as part of the updated Fill Sequencing Plan 
scheduled to be completed in September 2002 (U.S. Air Force 2002b). 

The landfill accepts municipal and commercial solid waste (U.S. Air Force 1997f). Construction debris, 
green waste, used tires, and recyclables, including scrap metal, concrete, and asphalt, are segregated and 
diverted for reclamation. Construction debris such as concrete and asphalt generated by Base personnel is 
taken to Washington Street rubble yard and the landfill respectively, for recycling. Contractors are not 
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allowed access to the base landfill, and are required to take this material off base for recycling. Special 
wastes, such as nonfriable asbestos and dead animals, are disposed of in separately designated sites. The 
base landfill is prohibited from accepting any designated liquid wastes, including grease, sewage sludge, 
septic tank pumping, burning waste, hot ashes, and untreated medical waste. Recyclable material 
collected by the Refuse and Recycling contractor is taken off base to a local materials recovery facility. 
Waste material, recyclable or otherwise, generated by base contractors is taken off base for disposal 
unless coordinated with 30 CES/CEVC. 

3.7 HAZARDOUS MATERIALS/WASTE MANAGEMENT 

Hazardous materials are those substances defined as hazardous by the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) (42 U.S.C. 9601-9675), the Solid Waste Disposal 
Act as amended by RCRA (42 U.S.C. 6901-6992), and Title 22 of the CCR. In general, this includes 
substances that, because of their quantity, concentration, or physical, chemical, or infectious 
characteristics, would present substantial danger to public health and welfare or to the environment when 
released into the environment. Executive Order 12088, under the authority of U.S. EPA, ensures that 
necessary actions are taken for the prevention, management, and abatement of environmental pollution 
from hazardous materials or hazardous waste caused by federal facility activities. 

3.7.1 Hazardous Materials Management 

Vandenberg AFB uses numerous hazardous materials in support of its mission. These materials range 
from highly explosive and toxic rocket fuels to more common and less toxic materials like latex paint. 
Vandenberg AFB' s Hazmart Pharmacy manages hazardous materials purchased from offbase suppliers 
for Air Force organizations. The Hazmart inventories hazardous materials and provides a printed copy of 
the Material Safety Data Sheet before releasing hazardous materials to the user. By providing handling 
and use information, Vandenberg AFB is attempting to control the potential misuse of hazardous 
materials and minimize waste. 

Executive Order 12856, signed on 4 August 1993, requires that federal facilities comply with Sections 
301 through 312 of EPCRA. EPCRA was established in Title Ill of the Superfund Amendments and 
Reauthorization Act (SARA) of 1986. EPCRA added significant public notification and reporting 
requirements to CERCLA, especially in terms of toxic chemical release reporting. 

3.7.2 Hazardous Waste Management 

Vandenberg AFB generates approximately 600-1,000 tons of hazardous waste each year and is classified 
as a large quantity generator. Management of hazardous waste at Vanden berg AFB must comply with 
RCRA Subtitle C (40 CFR Part 261) regulations administered by U.S. EPA, unless otherwise exempted 
through CERCLA actions. Hazardous wastes at Vandenberg AFB are also regulated by the California 
Environmental Protection Agency (Cal/EPA) Department of Toxic Substances Control (DTSC) under the 
Caiifornia Health and Safety Code, Sections 25100 through 67188 and Title 22 of the CCR. These 
regulations specify requirements for wastes that would be handled, stored, transported, disposed of, or 
recycled. 

The Vandenberg AFB Hazardous Waste Management Plan (U.S. Air Force 1998c) outlines the 
procedures to be followed for hazardous waste management and disposal. Implementation of the 
Hazmart and other P2 programs has reduced the amount of hazardous wastes generated on base. 
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3.7.3 Installation Restoration Program 

In response to CERCLA and SARA requirements, the DOD established the Defense Environmental 
Restoration Program (DERP). DERP funding is used to clean up past disposal and spill sites on federal 
military installations nationwide. Hazardous release investigations conducted under the IRP are DERP
funded actions. These investigations have identified the following: 

• IRP sites, where proof exists of hazardous material releases to the environment; 

• Areas of Concern (AOCs), where potential hazardous materials releases are suspected; 
and 

• Areas of Interest (AOis), defined as areas with the potential for use and/or presence of a 
hazardous substance. 

Chemicals of potential concern (COPCs) are hazardous materials or wastes that may be associated with 
past site activities. They differ from site to site and depend upon activities in the area. 

3.7.3.1 IRP Sites 

There are four IRP sites (Sites 3, 4, 50, and 47) within a 2,000-foot radius of the project route for the 
Proposed Action and alternatives. Figure 3-3 shows the location of the IRP sites in relation to the project 
routes. 

Site 3 is located at the northern end of the project route for the Proposed Action and alternatives. Site 3, 
the old Railroad Pumping Station, consisted of six aboveground fuel storage tanks, two underground fuel 
storage tanks, and a pumping facility. Diesel fuel was reportedly stored in all the tanks, which have been 
removed from the site (U.S. Air Force 1999e). All structures and equipment associated with the pumping 
station have also been removed except the old railway siding. The site boundaries are illustrated on 
Figure 3-3. A remedial investigation (RI) is being conducted to assess the extent of contamination at Site 
3. The scope of the RI was recently expanded to include assessment of potential source areas from 
surrounding upgradient areas (U.S. Air Force 1999f). A feasibility study will be conducted to determine 
an appropriate remediation strategy. 

Several COPCs have been detected in soil and groundwater samples from Site 3. In 1997, zones of soil and 
groundwater contamination were identified on Burton Mesa above the landfill, and at three locations in the 
upper portion of Oak Canyon (JEG 1997). Data from the landfill quarterly groundwater monitoring 
program (U.S. Air Force 1999b) and expanded RI sampling indicate that soil and groundwater 
contamination on Burton Mesa may extend southeastward beyond the current Site 3 boundary (Tetra Tech 
Inc. 2000: Figure 3-3). Soil COPCs include total petroleum hydrocarbons (TPH), trichloroethene (TCE), 
diesel, gasoline components, polynuclear aromatic hydrocarbons (PARs) hexavalent chromium and other 
metals. Groundwater COPCs include TCE, perchloroethene (PCE), 1,4-dichlorobenzene, other VOCs, 
gasoline components, and diesel. To date, five zones of groundwater contamination have been identified at 
Site 3. The groundwater zones are not connected. Remediation of both soil and groundwater contamination 
at Site 3 is projected to begin in 2004 following completion of the remedial investigation and determination 
of risk to humans and ecological receptors, and completion of the feasibility study. 
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Site 4, the Laundry Site, is located across Pine Canyon Road to the east of the first portion of the project 
route for the Proposed Action and alternatives. The Site 4 boundaries are shown on Figure 3-3. Between 
1941 and 1967, a large scale laundry operated at Site 4. The facility included a boiler house, three 
10,000-gallon diesel fuel underground storage tanks (USTs), and a pump system for the tanks. In 1957 
the tanks were excavated and disposed of. The location of the former USTs, investigated under the 
Vandenberg AFB Basewide Underground Storage Tank program, is known as Site 46. Low levels of 
three VOCs (TCE, toluene, and PCE) were detected during a soil gas survey conducted at Site 4 in 1992 
(U.S. Air Force 1999b). Five former heating oil USTs were recently discovered and removed at Site 4 
(U.S. Air Force 1999b). Contaminated soil surrounding the USTs was analyzed, excavated, and taken to 
the Bioremediation Area on Vandenberg AFB for processing (U.S. Air Force 1999d). No further action 
was recommended for Site 4, which has since been closed (Cal/EPA DTSC 1999). 

Site 50, the Bionetics Building, is located approximately 700 feet south of the first segment of the project 
route for the Proposed Action and alternatives. The site boundaries are shown on Figure 3-3. Site 50 
consists of Building 8430 and outbuildings 8431 and 8432 (U.S. Air Force 1999d). Beginning in 1965, 
Building 8430 was a component cleaning shop. The outbuildings were used for support activities 
including chemical storage. An elongated TCE plume with subsidiary 1 ,2-dichloroethene (DCE) is 
present in groundwater beneath Site 50. However, the source of these VOCs is believed to be Building 
8337 (AOI 292), a former missile maintenance facility which is upgradient of Site 50 (U.S. Air Force 
1999d). There are continuing remedial investigation activities at Site 50 (U.S. Air Force 2000c). 

Site 47, the former concrete wash pad, was used for steam cleaning vehicles and paint removal. The site 
is located about 1,800 feet southwest of the first segment of the project route for the Proposed Action and 
alternatives. Environmental investigations were performed to assess the impacts of past site activities. A 
soil gas survey was conducted to assess the presence of VOCs, which were not detected (JEG 1996). 
Sediment samples collected from the wash pad drain area contained barium, cadmium, total chromium, 
copper, lead, nickel, silver, and zinc above their respective Background Threshold Values (JEG 1997). 
The sediment samples also contained the semivolatile organic compounds 4-methylphenol and bis(2-ethyl 
hexyl)pthalate. In 1995, an interim remedial action was performed and this sediment was removed from 
the wash pad and the drain was sealed. A human health risk assessment conducted for the site after the 
interim remedial action indicated that the compounds detected in soil remaining at the site do not pose a 
risk to human health (JEG 1996). In addition, the qualitative ecological risk assessment indicated that 
ecological receptors are unlikely to use the site. Based on the information presented during the RI, both 
the DTSC and the RWQCB concurred with the No Further Action Recommendation and the site was 
closed in May 1997 (DTSC 1999). 

3.7.3.2 Areas of Concern 

There are 11 AOCs within a 2,000-foot radius of the project route for the Proposed Action and 
alternatives. The Landfill is adjacent to the south and west of the project route, and is downgradient from 
the project location. There are no other AOCs on or adjacent to the project route. No other AOCs within 
2,000 feet of the route are downgradient from the project route. Information about AOCs within 2,000 
feet of the project route is summarized in Table 3-6. 

3. 7 .3.3 Areas of Interest 

There are 22 AOls within a 2,000-foot radius of the project route for the Proposed Action and 
alternatives. There are no AOis on or adjacent to the project route. No AOis within 2,000 feet of the 
route are downgradient from the project route. Information about AOis within 2,000 feet of the project 
route is summarized in Table 3-7. 
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Table 3-6 
AOCs Within 2,000 feet of the Landflll Drainage Impro~ement Project Route 

Approximate 
Distance and 

AOC Building Chemicals of Potential Direction from 
Number Number Concern (COPCs) Pro.iect Site Status 
166 Base Former kitchen grease Adjacent to south Active Class III sanitary landfill. 

Landfill pit, landfillleachate1 and west of route 
62 8425 Chlorinated solvents, 200 feet south Included with IRP Site 50 

diesel, PCBs1 investigations. 
100 8428 Diesel fuel, oW 300 feet southwest Included with IRP Site 50 

investigations. 
101 9350 TCE in subsurface soW 1,000 feet northwest Investigated under Work Request Nos. 

9 and 10. No further action 
recommended. 

147 8401 Metals in subsurface 1,000 feet south Investigated under SSI (Supplemental 
soie Site Inspection). No further action 

recommended. 
156 8314 TCE and 1-2 1,200 feet northwest Investigated under Work Request Nos. 

dichlorobenzene in 9 and 10. Included with IRP Site 50 
building sumps investigations. 
potentially connected to 
groundwate? 

99 8305 Lead, metals in soil3 1,600 feet southwest Investigated under Work Request Nos. 
9 and 10. Additional investigation 
recommended. 

165 11219 Potential former UST 1,600 feet north Investigated by Vandenberg AFB 
site1 Environmental Compliance. 

77 7425 Potential former UST 1,750 feet northwest Investigated by Vandenberg AFB 
site1 Environmental Compliance. 

54 8195 PCBs in surface soifl 1,800 feet west Investigated under W ark Request Nos. 
9 and 10. No further action 
recommended. 

123 10713 Oil and chlorinated 2,000 feet northwest Recommended for review by 
solvents1 Vandenberg AFB Environmental 

Management. 
Notes: Information summanzed from: InstallatiOn Restoration Program Vandenberg AFB, Supplemental Prehmmary 

Assessment Final Report (U.S. Air Force 1995); Draft Technical Report. Work Request No. 09 (U.S. Air Force 1997f); 
Final Supplemental Site Inspection Report (U.S. Air Force 1998d); Final Technical Report. Work Request No.lO (U.S. 
Air Force 1998e); and Vandenberg AFB IRP Remedial Action Project Managers. Meeting Minutes, 09 March (U.S. 
Air Force 2000c). 
1 - COPCs as identified during Preliminary Assessment records search and reconnaissance 
2 - COPCs detected in site samples during Supplemental Site Inspection 
3- COPCs detected in site sa..mples during Work Request No. 09 
PCB - polychlorinated biphenyl 
TCE - trichloroethene 
UST - underground storage tank 
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Table 3-7 
AOis Within 2,000 feet of the Landf'III Drainage Improvement Project Route 

Approximate 
Distance and 

AOI Building Basis of AOI Direction from 
Number Number Determination Project Route Preliminary Assessment Recommendation 
297 9325 Paints, solvents, 300 feet northwest Review by Vandenberg AFB Environmental 

sandblast grit Management 

298 9327 Paints, solvents 400 feet northwest Review by Vandenberg AFB Environmental 
Management 

604 9360 Asbestos, hazardous 400 feet northwest Asbestos managed under Vandenberg AFB 
materials storage Asbestos Abatement Program. Hazardous 

materials to be reviewed by Vandenberg AFB 
Environmental Compliance. 

295 8415 Solvents, depleted 500 feet southwest Refer to Vandenberg AFB PCB Management 
uranium, PCBs Program. 

296 9320 Metals, acids, solvents 500 feet northwest No further action. 
292 8337 Spray paints, UST 600 feet west UST investigated under IRP OU 6 
293 8339 Solvents, UST 700 feet southwest UST investigated under IRP OU 6 
246 9351 Motor oil, transmission 800 feet northwest No further action. 

fluid 
498 9307 Diesel UST, asbestos, 800 feet northwest UST investigated under IRP OU6. Asbestos 

PCBs managed under Vandenberg AFB Asbestos 
Abatement Program. Refer PCBs to 
Vandenberg AFB PCB Management Program. 

261 8341 PCBs 900 feet southwest Refer to Vandenberg AFB PCB Management 
Program. 

260 8317 Oils, solvents, PCBs 1,000 feet southwest Refer to Vandenberg AFB PCB Management 
Program. 

31 9340 Chlorinated solvents, 1,200 feet northwest Review by Vandenberg AFB Environmental 
corrosive liquids Man_!gement. 

596 8308 Diesel UST, unknown 1,200 feet southwest UST investigated under IRP OU 6. Refer 
55-gallon container unknown container to Vandenberg AFB 

Environmental Management. 
602 9310 PCBs, former grease pit 1,200 feet northwest Refer PCBs to Vandenberg AFB PCB 

Management Program. Vandenberg AFB 
Environmental Compliance to review grease pit. 

534 11154 Heating oil, PCBs 1,300 feet north Refer to Vandenberg AFB PCB Management 
Program. 

544 11477 Diesel and gasoline 1,300 feet northeast USTs investigated under IRP OU 6 
USTs 

533 11156 Heating oil 1,400 feet north No further action. 
597 8312 Tetrachloroethene 1,400 feet southwest No further action 
289 7438 Sandblast grit 1,500 feet southwest Review by Van den berg AFB Environmental 

Management 
287 7430 Oil, PCBs 1,600 feet southwest Refer to Vandenberg AFB PCB Management 

Program. 
535 11162 Unknown hazardous 1, 700 feet north No further action. 

materials storage 
Notes: InformatiOn summanzed from: Installation Restorat1on Program Vandenberg AFB, Supplemental Prehmmary 

Assessment Final Report (U.S. Air Force 1995). 
OU - Operable Unit 
PCB - polychlorinated biphenyl 
UST - underground storage tank 
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3.7.4 Hazardous Materials/Waste Transport 

The transport of hazardous materials and waste is regulated by the Department of Transportation (DOT). 
Anyone transporting hazardous materials or waste must obtain U.S. EPA identification numbers as 
transporters. The U.S. EPA has incorporated DOT's regulations (49 CFR) into its regulatory scheme, and 
has added other requirements such as record keeping and cleanup of spills (LaGrega et al. 1994). 
Transporters of hazardous materials and waste at Vandenberg AFB are regulated by the aforementioned 
laws and are DOT certified transporters. 

The DOT regulates transportation of hazardous material through the Hazardous Materials Transportation 
Law (49 U.S.C.). Transporters of hazardous materials must have a safety permit issued by the Secretary 
of Transportation and the permit must be kept in the vehicle (49 U.S.C. Section 5109). Each state and 
local jurisdiction is required to have designations of specific highway routes over which hazardous 
material may or may not be transported (49 U.S.C. Section 5112(a)(2)). Vandenberg AFB follows the 
California Department of Transportation (Caltrans) requirements for traveling with hazardous materials 
on State Highway 1, which runs through part of the eastern edge of Vandenberg AFB. 

3.8 AIR QUALITY 

3.8.1 Regional and Site Specific Air Quality Setting 

Air quality within the Santa Barbara Air Basin is affected by the concentrations of various pollutants in 
the atmosphere. The amount of pollutants in the atmosphere is affected by the interaction of three factors: 
the physical characteristics of the air basin, the prevailing meteorological conditions within the air basin, 
and the amount of pollution emitted into the atmosphere. The interrelationship of these three factors 
determines the measurable concentration of pollutants in the atmosphere. 

The portion of the Santa Barbara Air Basin that would be affected by emissions from the Proposed Action 
generally includes Vandenberg AFB and the surrounding portions of Santa Barbara County north of the 
Santa Y nez Mountains. 

3.8.2 Regional Climate and Meteorology 

The climate at Vandenberg AFB is Mediterranean, or dry summer subtropical. The weather is cool and 
wet from November through April and warm and dry from May through October. The Pacific Ocean, 
which borders Vandenberg AFB on the west and south, has a moderating effect on temperature 
fluctuations. The mean temperature ranges from 53 to 62 degrees Fahrenheit. Vandenberg AFB monthly 
temperature data for 1997, 1998, and 1999 are presented in Table 3-8. 
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Table 3-8 
Temperature Means and Extremes 

(degrees Fahrenheit) 

Data Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year 

1997 

Highest 70 75 82 72 78 67 73 90 91 90 93 72 79.4 

Mean Max. 60 61 64 62 67 64 66 70 74 71 67 61 65.6 

Mean Temp. 52 51 53 53 58 58 59 64 65 61 58 51 56.9 

MeaoMin. 44 41 42 43 49 51 54 57 56 50 48 40 47.9 

Lowest 34 30 32 33 38 43 43 48 48 41 41 30 38.4 

1998 

Highest 65 61 72 74 70 72 79 72 13 86 72 73 72.4 

Mean Max. 60 58 61 58 62 64 66 68 68 68 60 59 62.7 

Mean Temp. 52 52 53 53 56 58 60 62 61 57 52 48 55.3 

Mean Min. 43 44 45 45 48 51 54 55 55 47 44 37 47.3 

Lowest 30 37 37 37 41 46 46 50 46 39 32 21 38.5 

1999 

Highest 75 68 64 79 68 64 81 70 84 93 81 77 93.0 

Mean Max 61 60 57 59 60 60 66 65 66 70 66 66 63.0 

MeaoTemp 51 so 50 50 54 54 59 59 58 59 54 53 54.3 

Mean Min 40 40 42 42 48 49 52 52 50 47 42 40 45.3 

Lowest 32 32 32 32 37 43 46 45 43 39 34 32 32.0 

Source: Viray 2000. 

Average annual rainfall for Vandenberg AFB ranges from 11 to 13 inches, most of which falls between 
November and April. There are usually 40 to 50 days per year with measurable precipitation (i.e., greater 
than 0.01 inch). Coastal areas, including Vandenberg AFB, experience approximately 30 days per year 
with 0.10 to 0.49 inch of rain and 10 to 15 days with 0.50 inch or more rain. Vandenberg AFB monthly 
and seasonal precipitation data for 1997, 1998, and 1999 are presented in Table 3-9. 

Table 3-9 
Average Monthly and Annual Precipitation 

(in inches) 

Year Jan Feb Mar Apr MaX_ Jon Jul Au_g SeiJt Oct Nov Dec Season 
1997 4.66 0.11 0.00 0.06 0.01 O.ol 0.16 0.00 0.19 <0.01 3.47 3.59 12.3 

1998 4.36 14.49 4.25 3.15 2.30 0.03 0.06 <0.01 0.40 0.23 3.44 0.67 33.4 

1999 1.93 2.29 9.00 2.01 0.00 0.03 0.15 0.02 0.00 0.05 0.18 0.12 15.8 
Source: Viray 2000. 

Vandenberg AFB lies within the zone of mid-latitude prevailing westerlies from approximately 
November to April. During the rest of the year, the semi-permanent Eastern Pacific subtropical high
pressure cell creates a northwesterly to westerly flow direction. Locally, winds are usually light during 
the nighttime hours, reaching speeds of approximately 12 miles per hour by the afternoon. Winds at 
Vandenberg AFB most often are northwesterly on the North Base and north to northeasterly on the South 
Base. The strongest winds are associated with rainy season storms. 

Vandenberg AFB experiences early morning and afternoon temperature inversions about 87 to 96 percent 
of the time. The inversion acts as a lid and restricts the vertical dispersion of pollutants, thus increasing 
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local pollutant concentrations. Pollutants can be ''trapped" in the inversion layer until heat lifts the layer 
or strong surface winds disperse the pollutants. 

The principal meteorological conditions that control dispersion are winds and turbulence (or mixing 
ability) of the atmosphere. The wind direction determines which locations would be affected by a given 
source. The wind speed, along with the degree of turbulence, controls the volume of air available for 
pollutant dilution. Atmospheric stability is a measure of the mixing ability of the atmosphere and, 
therefore, its ability to disperse pollutants. Greater turbulence and mixing are possible as the atmosphere 
becomes less stable, and thus pollutant dispersion increases. In general, stable conditions occur most 
frequently during the nighttime and early morning hours. 

3.8.3 Existing Air Quality 

The Clean Air Act required the U.S. EPA to establish ambient ceilings for certain criteria pollutants. 
Subsequently, the U.S. EPA promulgated regulations that set National Ambient Air Quality Standards 
(NAAQS). Two classes of standards were established: primary and secondary. Primary standards 
prescribe the maximum permissible concentration in the ambient air required to protect public health. 
Secondary standards specify levels of air quality required to protect public welfare, including materials, 
soils, vegetation, and wildlife, from any known or anticipated adverse effects. The criteria pollutants for 
which the NAAQS have been established include sulfur dioxide, nitrogen dioxide, carbon monoxide, 
ozone, particulate matter 2.5 microns or less in diameter (PM2.5), particulate matter 10 microns or less in 
diameter (PM10), and lead. 

California has also established its own air quality standards, known as the California Ambient Air Quality 
Standards (CAAQS). The CAAQS are generally more stringent than the NAAQS and have incorporated 
additional standards for sulfates, hydrogen sulfide, and visibility-reducing particulate matter. The 
NAAQS and CAAQS are presented in Table 3-10. 

The U.S. EPA classifies air quality within each Air Quality Control Region with regard to its attainment 
of federal primary and secondary NAAQS. According to U.S. EPA guidelines, an area with air quality 
better than the NAAQS for a specific pollutant is designated attainment for that pollutant. Any area not 
meeting ambient air quality standards is classified nonattainment. When there is a lack of data for the 
U.S. EPA to define an area, the area is designated unclassified and treated as an attainment area until 
proven otherwise. Pollutant concentrations within the Santa Barbara Air Basin atmosphere are assessed 
relative to the federal and state ambient air quality standards. 

The Santa Barbara County Air Pollution Control District (SBCAPCD) is required to monitor air pollutant 
levels to ensure federal and state ambient air quality standards are met. If ambient air quality standards 
are not met, SBCAPCD must develop a plan to meet them. If air quality in Santa Barbara County 
exceeds government standards, the area is classified as an "attainment" area. If regional air quality 
contains pollutant levels violating these standards, the area is classified as a "nonattainment" area. 

Santa Barbara County is in attainment for all standards except the state ozone standard and the state 
standard for PM10• The SBCAPCD is currently filing a request with the EPA to be redesignated as 
attainment for the federal 1-hour ozone standard based on recently collected ambient air quality 
monitoring data. Santa Barbara County is still technically considered non-attainment for the federal 1-
hour ozone standard until such time as the request for designation as attainment has been granted The 
following text addresses Santa Barbara County's air quality nonattainment for these two pollutants and 
the environmental and source factors contributing to this nonattainment status. 
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Table 3-10 
National and California Ambient Air Quality Standards 

Pollutant 
Ozone (O:J) 

Carbon monoxide 
(CO) 

Nitrogen dioxide 
(NOz) 

Sulfur dioxide 
(SOz) 

Suspended particulate 
matter at 2.5 microns 
(PMz.s) 

Suspended particulate 
matter at 10 microns 
(PM10) 

Sulfates 
Lead 

Hydrogen sulfide 

Visibility reducing 
particles5 

Averaging Time 
1-Hour 

8-Hour 
8-Hour 

1-Hour 

Annual 

1-Hour 

Annual 

24-Hour 

3-Hour 

1-Hour 

Annual 

24-Hour 
Annual 

24-Hour 
24-Hour 

30-Day 
Quarterly 

1-Hour 

8-Hour 
(10 a.m. to 6p.m.) 

California Standards1 

0.09ppm 
(180 J.Lg/m3

) 

9ppm 
(10 mg/m3

) 

20ppm 
(23 mg/m3

) 

0.25 ppm 
(470 J.Lg/m3

) 

0.25ppm 
(655 J.Lg/m3

) 

No separate state standard 

No separate state standard 

30 !Ag/m3 

Geometeric 

50 J.Lg/m3 

251!g/m3 

1.5 J.Lg/m3 

0.03 ppm 
(42 J.Lg/m3

) 

Insufficient amount to produce an 
extinction coefficient of 0.23 per 

km due to particles when the 
relative humidity is less than 

70%. 

National Standards 

0.12 ppm Same as Primary 
(235 J.Lg/m3

) Standard 
0.08ppm 

9ppm 
(10 mg/m3

) 

35ppm 
(40 mg/m3

) 

0.053 ppm 
(100 J.Lg/m3

) 

0.03 ppm 
(80 J.Lg/m3

) 

0.14 ppm 
(365 J.Lg/m3

) 

65 J.Lg/m3 

50 J.Lg/m3 

Arithmatic 

Same as Primary 
Standard 

0.5 ppm 
(1,300 J.Lg/m3

) 

Same as Primary 
Standard 

Same as Primary 
Standard 

Notes: 1 -California standards for 0 3, CO, S02 (1-hour and 24-hour), N02, PM10, and visibility reducing particles are not to 
be exceeded. The standards for sulfates, lead, hydrogen sulfide, and vinyl chloride are not to be equaled or 
exceeded. 

2- National standards other than 0 3 and those based on annual averages are not to be exceeded more than once a year. 
The 0 3 standard is attained when the expected number of days per calendar year with a maximum hourly average 
concentration above the standard is equal to or less than one. 

3 - National Primary Standards: The level of air quality necessary, with an adequate margin of safety, to protect the 
public health. 

4- National Secondary Standards: The level of air quality necessary to protect the public welfare from any known or 
anticipated adverse effects from a pollutant. 

5 - This standard is intended to limit the frequency and severity of visibility impairment due to regional haze and is 
equivalent to a 10-rnile nominal visual range when relative humidity is less than 70%. 
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3.8.3.1 Ozone Nonattainment 

Ozone is not produced directly by any pollutant source. Instead, it is formed by a reaction between oxides 
of nitrogen, and VOCs in the presence of sunlight. A reduction in ozone is dependent on a reduction in 
oxides of nitrogen and VOC emissions. Significant reduction in these emissions can be achieved through 
reducing the number of vehicle trips. Reduction of these pollutants has the added benefit of reducing the 
concentration of entrained PM2.5 and PM10 emissions. Reduction of PM10 emissions is important because 
Santa Barbara County is currently in violation of the state standard for PM10. 

Ozone concentrations are generally highest during the summer months and coincide with atmospheric 
inversions. At their maximum, ozone concentrations tend to be regionally distributed. This is due to the 
homogeneous dispersion of the precursor emissions in the atmosphere. Hence, when an inversion occurs, 
the mixing of the precursor pollutants is within a much smaller volume of air. In 2001, Santa Barbara 
County reported 2 days during which the NAAQS standard was exceeded at various monitoring stations 
throughout the county; however, the more stringent CAAQS standard was exceeded on 15 days. 

Santa Barbara County's air quality has historically violated both CAAQS and NAAQS for ozone. The 
severity of the ozone violation for the County is classified as "serious" by the federal government. The 
degree to which Santa Barbara County is in nonattainment for ozone is dependent on the "design value" 
concentration. The design value represents the fourth highest 1-hour observed concentration during a 3-
year period at any individual monitoring station. Santa Barbara County is in serious nonattainment as a 
result of missing the December 31, 1996, deadline to meet the federal ozone standard, regardless of the 
overall trend of improved air quality of the Santa Barbara Region. However, the Santa Barbara County 
has met the federal 1-hour and 8-hour ozone standards based on air quality data from. 1999 to 2001. As 
stated above, Santa Barbara County is currently in the process of applying for federal redesignation as 
attainment. 

3.8.3.2 PM10 Nonattainment 

Particulate matter 10 microns or less in diameter is produced either by direct emission of particulates from 
a source or by formation of aerosols as a result of chemical reactions in the atmosphere involving 
precursor pollutants. The sources of PM10 can also be categorized as natural (geogenic) or resulting from 
human activity (anthropogenic). The largest source of PM10 emissions in the county is entrained paved 
road dust. Other sources of PM10 emissions include dust from construction and demolition, agricultural 
activities, entrained road dust from unpaved roads, natural dust, and particulate matter released during 
combustion. 

As previously mentioned, Santa Barbara County exceeds the state 24-hour and annual standards for PMw. 
Exceedances of the annual standard predominantly occur at the downtown Santa Maria monitoring 
station. Exceedances of the 24-hour standard are more widespread across the county, although they do 
not occur as frequently. 

3.8.3.3 Baseline Air Quality 

The SBCAPCD developed a 2001 Maintenance Plan, which has been approved by the SBCAPCD Board 
of Directors. Parts of the 2001 Maintenance Plan are still waiting for state and federal approval. The 
2001 Maintenance Plan demonstrates maintenance of the federal 1-hour ozone standard out to year 2015 
based on projections of the 1999 baseline emissions inventory. Short-term and cumulative emissions for 
this 2003 construction project are compared to the 2005 baseline emissions inventory as projected in the 
SBCPCD 2001 Maintenance Plan. 

Page3-42 Final EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 

fu addition, the SBCAPCD and Vandenberg AFB Memorandum of Agreement outlines the administration 
of SBCAPCD regulations at Vandenberg AFB. The agreement between SBCAPCD and Vandenberg 
AFB was renegotiated and finalized on June 5, 1998. The agreement states that Vandenberg AFB is 
designated as a single stationary source. 

3.9 HEALTH AND SAFETY 

All construction activities, facility operations, and maintenance on Vandenberg AFB are subject to the 
requirements of the federal Occupational Health and Safety Administration (OSHA), Air Force 
Occupational Safety and Health (AFOSH) regulations, other recognized standards, and applicable Air 
Force regulations or instructions. 

Relevant health and safety requirements include industrial hygiene and ground safety. fudustrial hygiene 
is the joint responsibility of Bioenvironmental Engineering, 30 Space Wing (SW) Safety, and contractor 
safety departments. Responsibilities include monitoring of exposure to workplace chemicals and physical 
hazards, hearing and respiratory protection, medical monitoring of workers subject to chemical exposures, 
and oversight of all hazardous or potentially hazardous operations. Ground safety includes protection 
from hazardous situations and hazardous materials. If personal protective equipment must be used, 30 
SW Safety requires a general description of the commodity in use, the hazardous qualities of the material, 
and data showing compliance with allowable limits for workplace exposures, workplace emergencies, and 
public exposures. 

Many areas on Vandenberg AFB were used as ordnance training ranges. Consequently, there are 
remnants of unexploded ordnance (UXO) in recognized areas of the base. Unexploded ordnance from 
these areas may be detonated by only a slight movement, resulting in an explosion, burning, or release of 
smoke. Special precautions need to be taken in known areas of Vandenberg AFB that were used as 
practice ranges for artillery firing, referred to as Explosive Ordnance Disposal (EOD) Zones. 

3.9.1 Site Health and Safety 

The project area has the following known health and safety issues: the route for the Proposed Action and 
alternatives includes m.P Site 3 and the adjacent area to the east, where zones of contaminated soil and 
groundwater have been encountered over the course of several investigations. Soil COPCs include TPH, 
TCE, diesel, gasoline components, P AHs, hexavalent chromium, and other metals. Groundwater COPCs 
include TCE, PCE,l,4-dichlorobenzene, other VOCs, gasoline components, and diesel. All of the COPCs 
present a potential dermal exposure hazard to site workers. The VOCs, TCE, PCE, gasoline components, 
and diesel also present potential inhalation and explosive hazards. The route of the Proposed Action and 
Alternative 3 north of Pine Canyon Road includes the approximate vicinity of a Camp Cooke hand 
grenade training course (USACE 1953). The project area includes buried utility lines. 

3.10 LAND USE/VISUAL RESOURCES 

3.10.1 Land Use 

3.10.1.1 General Land Use Setting 

Vandenberg AFB covers approximately 99,100 acres in Santa Barbara County and is physically divided 
into two parts by the Santa Ynez River and Ocean Avenue. These two areas of Vandenberg AFB are 
commonly referred to as North Base and South Base. Much of Vandenberg AFB is open space set aside 
as security or safety buffer zones. The open space, when topography and natural resource management 
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allows, is frequently outleased to the United States Penitentiary for cattle grazing or farming. 
Approximately 23,000 acres of rangeland is outleased for grazing activities, with about 25 percent of the 
available rangeland unutilized each year (U.S. Air Force 1997g). The rangeland on base is divided into 
six grazing management units. In addition, about 1,100 acres of land are available for dryland farming 
(U.S. Air Force 1997g). 

Space launch, missile test, telemetry, and tracking facilities are located throughout the base. Several 
space launch complexes, launch facilities, launch support complexes, and a California Commercial 
Spaceport on base provide for military and commercial launches, which take place on a regular basis. 
These facilities support the primary mission of Vandenberg AFB. A total of 20 space launches and 10 
ballistic missile launches per year are estimated through 2001 (U.S. Air Force 1997g). 

A developed cantonment area is located on North Base and includes various administrative, industrial, 
commercial, and residential land uses. The cantonment area is concentrated between California 
Boulevard and New Mexico A venue to the east, Ocean View A venue and Airfield Road to the west, 
Lompoc-Casmalia Road to the north, and 13th Street to the south. Development and land use at 
Vandenberg AFB is managed by 30 CES/CECB, Base Planning. 

3.10.1.2 Regional and Community Setting 

Vandenberg AFB is located in northern Santa Barbara County, near the cities of Lompoc and Santa 
Maria. The dominant land feature of Vandenberg AFB is the natural environment. Open space accounts 
for 90 percent of the total land area of 98,000 acres (Vandenberg AFB 2000). The mostly rural 
atmosphere of Vanden berg AFB is attributed to the open space needs for public safety during base 
operations. Many civilian employees Jive in the surrounding communities; the base plays a role in the 
livelihood of many people in this area. Table 3-11 lists the land use categories on the base. 

3.10.1.3 Land Use Plans and Policies 

The Vandenberg AFB General Plan (Vandenberg AFB 2000) is the primary planning document for land 
use; it outlines development goals and constraints for the base. The main objectives of the plan are to 
eliminate inefficient land use, reduce future siting conflicts, avoid incompatible future development, 
reduce or eliminate unnecessary project expenditures, and protect the environmental resources of 
Vandenberg AFB. 

Table 3-11 
Vandenberg AFB Land Use Categories 

Administrative 

AETC 
Agriculture/Grazing 
Airfield 
Community (Commercial and Service) 
Housing (Accompanied and 
Unaccompanied) 
Source: Vandenberg AFB 2000. 
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Industrial 
Launch Operations 

Medical 
Open Space 
Outdoor Recreation 
Water/Coastal 

Final EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 

3.10.1.4 Site Setting 

Site setting should be compatible with existing land use and the natural limitations of the area. The 
proposed project site is located on North Base, which consists of mostly open space. Land use on North 
Base, south of San Antonio Creek, is characterized by the urbanized main administrative area. Nearby 
facilities and their uses are summarized in Table 3-12. 

The project site is located on Burton Mesa above Oak Canyon, to the north and northeast of the landfill. 
Access to the landfill is from Landfill Road, through Utah A venue and 6th Street. The cantonment area is 
located northeast and northwest of the proposed project area. Lake Canyon lakes are located to the east, 
and southwest of the proposed project is open space. 

3.10.2 Visual Resources 

Visual resources are areas that are considered valuable due to their aesthetic attributes and the desirability 
of maintaining those attributes. 

3.10.2.1 Regional Setting 

Visual resources at Vandenberg AFB include natural and man-made features. The environment at 
Vandenberg AFB incorporates a number of diverse visual elements. The base encompasses 35 miles of 
coastline, including rocky headlands, coastal bluffs, and sandy beaches. A large dune complex, rolling 
hills, erosional valleys, and a broad sweeping mesa are found on North Base while the Transverse Range 
is a major mountain feature on South Base. Man-made elements are scattered throughout the base. Space 
and missile launch complexes are located near the coast, and radar towers, telemetry stations, and 
supporting utilities are distributed widely. 

3.10.2.2 Site Setting 

The proposed project calls for installing an underground storm water drain around the 1andfil1 on north 
base, including areas along Pine Canyon Road. The surrounding area northeast and northwest is 
developed and includes various administrative, industrial, commercial, and residential land uses. The 
surrounding area to the southeast is open space. The landfill lies southwest of the proposed project area. 

3.11 NOISE 

Noise is often defmed as "unwanted sound." Depending on its intensity, it has the potential to disrupt sleep, 
interfere with speech communication, or even damage hearing. Noise is generated by a variety of interior 
and exterior sources. Exterior noise sources can be mobile or stationary, such as motor vehicles, aircraft, 
construction work, industrial processes, various human activities, and miscellaneous operations such as 
emergency vehicles and air conditioning units. 

Sound waves, traveling outward from a source, exert a sound pressure, which is commonly assigned a 
"sound pressure level," measured in decibels (dB - a logarithmic measure of the ratio between sound 
pressure and the approximate threshold of human hearing). Environmental noise is usually measured in 
A-weighted decibels (dBA); the A-weighting describes a correction for variations in the typical human ear's 
frequency response at commonly encountered noise levels. In general, a fluctuation in sound of 1 dBA is 
noticeable only under laboratory conditions. A change of 3 dB A is just noticeable in field conditions, 

Fins/ EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 

Psge3-45 



Building Number 
8337 
8338 
8339 
8350 
8412 
8415 
8418 
8425 
8430 
8431 
9320 
9325 
9327 
9360 
11432 
11433 
11434 
11438 
11439 
11447 
11446 

Source: Welch 2000. 

Table 3-12 
Facilities in the Project Area Vicinity 

Facility Use 
Missile assembly/processing/storage/office space 
Hazardous materials storage shed 
Base supply I Administration 
Storage for special fuels 
Traffic check house 
Re-entry vehicles I Missile building services 
Missile surface I shipment 
Civil engineering shop 
Research equipment storage 
Storage shed 
Missile lab I testing 
Office space/equipment research lab/testing 
Logistics services building I offices 
Office space I storage 
Civil engineering administration 
Civil engineering administration 
Base engineering shop I administration space 
Civil engineering shop 
Main base civil engineering shop I office 
Civil engineering storage shed 
Storage shed 

Approx. Distance From 
Project Site (feet) 

2,100 
2,000 
2,100 
2,100 
1,950 
1,650 
1,575 
1,425 
1,350 
1,500 
1,950 
1,650 
1,650 
1,500 
1,200 
750 

1,050 
900 
900 
600 
900 

a 5 dBA change is clearly noticeable, and a 10 dBA change is perceptually twice (or half) as loud. For 
example, a noise level of 70 dBA sounds approximately twice as loud as 60 dBA and four times as loud as 
50dBA. 

Because environmental noise levels typically fluctuate over time, different types of noise descriptors are 
used to account for their variability. These descriptors include Leq (which is the time-averaged equivalent 
noise level) and LoN (day-night noise level; a 24-hour average noise assessment with "penalty" decibels 
added to the quieter nighttime levels). The LoN descriptor is typically used in assessing vehicular traffic 
noise and aircraft noise. The Community Noise Equivalent Level (CNEL) is similar to the LoN. but the 
adjustment factors are slightly different for different time periods. In most instances, however, CNEL is 
approximately equal to LoN. and the two descriptors can be considered equivalent and interchangeable 
within this report. Both measurements are weighted averages with penalty decibels added for noises 
occurring during the quieter evening and nighttime hours. 

Outdoor noise levels below an LoN of 65 dB A are recommended for residential and educational land uses 
(Departments of the Air Force, Army, and Navy 1978). The OSHA recommends noise levels below 90 
dBA for an 8-hour continuous noise exposure, and a 24-hour average noise level below 70 dBA for 
members of the general public. Higher noise levels are permitted for progressively shorter noise 
exposures; for example, noise levels as high as 115 elBA are permitted for only 15 minutes or less. 
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3.11.1 Regional Noise Setting 

Existing noise levels on Vandenberg AFB are generally at or below an LoN of 65 dB A, which is the 
generally accepted limit for outdoor noise levels in residential areas (Departments of the Air Force, Army 
and Navy 1978; U.S. Department of Housing and Urban Development 1978). Typical sources of noise 
include automobiles, trucks, and trains, with the higher noise levels occurring near transportation routes 
and industrial facilities. Aircraft and helicopter flights and rocket launches are less-frequent sources of 
noise. Typically, during launch activities and low-level aircraft flights, LoN increases to between 48 and 
67 dBA. The present noise levels have been considered acceptable in previous environmental 
assessments (Halliburton 1993). 

3.11.2 Site Noise Setting 

The proposed location for the storm water drainage system is on North Base near the landfill and south of 
the cantonment area. Lake Canyon lakes are located to the east of the proposed project and open space 
lies to the southwest. The cantonment area is the closest known sensitive noise receptor. Table 3-12 in 
Section 3.10.1.4 lists facilities in the project vicinity and describes facility use and distance from the 
proposed project area. 

3.12 UTILITIES 

Electricity is provided to Vandenberg AFB by Pacific Gas and Electric. The utility supplies 70 kilovolts 
of power to the Main Base service meters at Substation A (Halliburton 1993). Communication utilities 
include both copper and fiber-optic systems. Other utilities on base include natural gas, water, sanitary 
sewer, and storm drainage systems. 

Electrical, natural gas, water supply, sanitary sewer, and storm drainage systems are all located in the 
portion of the project route that lies between 6th Street and Pine Canyon Road. There are also overhead 
electric lines along the northern part of Pine Canyon Road, and near the outlet for the Proposed Action 
and Alternative 3 (Figure 3-4). The presence of utilities in the project area was determined from available 
maps provided by 30 CES/CECB. However, these maps should be confirmed at the time of construction 
through Exterior Electric, 30th Communication Squadron Cable Maintenance, and Comprehensive 
Planning. The lines' availability and activity should also be confirmed. 

The Proposed Action and alternatives do not require use of utilities. However, underground storm 
drainage pipes that pass beneath New Mexico A venue in the project area will be connected to the 
drainage diversion (Figure 3-4). 

3.13 TRANSPORTATION/CIRCULATION 

3.13.1 Regional Traffic Setting 

The existing roadway system at Vandenberg AFB is a combination of freeway facility, arterial, and local 
roads. Characteristics of freeway facility roads include controlled access, high speeds, and large volume 
capacity. State Route 1 is a freeway facility road located on base property, outside the secured area. 
Caltrans is responsible for maintaining State Route 1. Arterial roads are characterized by large volume 
capacity, divided roads, and limited access to adjacent land uses. The only arterial road within 
Vandenberg AFB is a short portion of California Boulevard near the Santa Maria Gate. Local roads are 
characterized by two lanes and low speeds. The remaining roads in the cantonment area are local roads. 
Because of Vandenberg AFB' s large size, rural highways, which are roadways not normally designated in 
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the classification of roadways on military bases, are also found. The rural highway is a two-lane, high
speed road, which serves relatively low traffic volumes compared with urbanized areas. Its function is to 
provide quick and safe access to the more distant parts of the base. All Vandenberg AFB roads operate at 
an acceptable level of service. 

3.13.2 Site Traffic Setting 

The proposed landfill drainage improvement project would follow New Mexico Road from 6th Street and 
turn south to follow Pine Canyon Road. New Mexico and Pine Canyon Roads are heavily traveled areas 
especially during the peak hours of 7:00a.m. to 9:00a.m. and 3:00p.m. to 5:00p.m. 

3.14 ENVIRONMENTAL JUSTICE 

Executive Order (EO) 12898, Environmental Justice was issued by the President on February 11, 1994. 
Objectives of the EO, as it pertains to this EIS, include development of federal agency implementation 
strategies, identification of minority and low-income populations where proposed federal actions have 
disproportionately high and adverse human health and environmental effects, and participation of 
minority and low-income populations. Accompanying EO 12898 was a Presidential Transmittal 
Memorandum that referenced existing federal status and regulations to be used in conjunction with EO 
12898. The memorandum addressed the use of the policies and procedures of the NEPA. Specifically, 
the memorandum indicates that, "Each Federal agency shall analyze the environmental effects, including 
human health, economic and social effects, of Federal actions including effects on minority communities 
and low-income communities, when such analysis is required by the NEPA 42 U.S.C. Section 4321, et 
seq." Although an environmental justice analysis is not mandated by NEPA or by AFI 32-7061, DOD has 
directed that NEPA will be used as the primary approach to implement the provision of the EO. 

The 2000 Census of Population and Housing reports numbers of minority residents. Minority populations 
included in the census are identified as Black or African American, American Indian and Alaskan Native, 
Asian, Native Hawaiian/Other Pacific Islander, Hispanic, or Other. 

The potential economic and environmental impacts resulting from the construction and operation of the 
landfill drainage improvement project at Vandenberg AFB would occur primarily within Santa Barbara 
County, California, which is designated as the region of influence for environmental justice. Based upon 
the 2000 Census of Population and Housing, Santa Barbara County had a population of 399,347 persons. 
Of this total, 172,264 persons, or 43.14 percent, were minority (U.S. Bureau of the Census 2000). 
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4.0 ENVIRONMENTAL CONSEQUENCES 

This section presents the results of analyzing the environmental effects associated with the Proposed 
Action, Alternatives 1, 2, and 3, and the No-Action Alternative. Changes to the natural and human 
environments that would result from the Proposed Action were evaluated relative to the existing 
environmental conditions described in Chapter 3 and against threshold values for significance described 
for each resource area. Required and recommended mitigation measures are provided to reduce potential 
impacts resulting from the Proposed Action. 

The term "significant impact" and its application to the Proposed Action are used as defined in the CEQ 
regulations, 40 CFR, Part 1508, Section 1508.27, Significantly: "Significantly, as used in NEPA, requires 
considerations of both context and intensity." 

Context "means that the significance of an action must be analyzed in several contexts such as society as 
a whole (human, national), the affected region, the affected interests, and the locality. Significance varies 
with the setting of the Proposed Action. For instance, in the case of a site-specific action, significance 
would usually depend upon the effects in the locale rather than the world as a whole. Both short- and 
long-term effects are relevant." 

Intensity "refers to the severity of impact. Responsible officials must bear in mind that more than one 
agency may make decisions about partial aspects of a major action. The following should be considered 
in evaluating intensity: 

• Impacts that may be both beneficial and adverse. A significant effect may exist even if 
the Federal agency believes that on balance that the effect will be beneficial. 

• The degree to which the Proposed Action affects public health or safety. 

• Unique characteristics of the geographic area such as proximity to historic or cultural 
resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically 
critical areas. 

• The degree to which the effects on the quality of the human environment are likely to be 
highly controversial. 

• The degree to which the possible effects on the human environment are highly uncertain 
or involve unique or unknown risks. 

• The degree to which the action may establish a precedent for future actions with 
significant effects or represents a decision in principle about a future consideration. 

• Whether the action is related to other actions with individually insignificant but 
cumulatively significant impacts. Significance exists if it is reasonable to anticipate a 
cumulatively significant impact on the environment. Significance cannot be avoided by 
terming an action temporary or by breaking it down into small component parts. 

• The degree to which the action may adversely affect districts, sites, highways, structures, 
or objects listed in, or eligible for listing in the National Register of Historic Places 
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(NRHP) or may cause loss or destruction of significant scientific, cultural, or historical 
resources. 

The degree to which the action may adversely affect an endangered or threatened species 
or its habitat that has been determined to be critical under the Endangered Species 'Act of 
1973. 

Whether the action threatens a violation of Federal, State, or local law or requirements 
imposed for the protection of the environment." 

WATER RESOURCES 

Impacts to water resources are divided into surface and ground water and are discussed for construction 
and operation of the proposed storm drain. 

4.1.1 Proposed Action 

4.1.1.1 Surface Water 

The Proposed Action would not cause significant impacts to surface waters. Diverted runoff from the 
Proposed Action would enter an intermittent tributary leading to Upper Lake in Lake Canyon first, then 
flow downstream to the middle and lower lakes. The Upper Lake, Middle Lake, and Pine Canyon Gate 
outflow structures are all large enough to accommodate the increased volume of water that would result 
from a 100-year storm (the maximum design flow for the project) (Penfield and Smith 1999, 2000b). The 
Lower Lake outlet structure could not discharge this volume quickly enough to prevent the water level in 
the lake from rising to within 0.12 foot of the top of the dam (Penfield and Smith 2000b ); this could cause 
flooding in Lake Canyon. A 24-inch diameter reinforced concrete outlet pipe would be installed over the 
existing 36-inch diameter outlet pipe at Lower Lake to provide discharge capacity sufficient to prevent 
flooding in the event of a 100-year storm. Routine maintenance of the outlet structures of the lakes in 
Lake Canyon will be conducted, including clearing of clogged vegetation from the inlet and discharge 
areas. Such maintenance would minimize inundation and prevent flooding. The proposed construction 
site for the Proposed Action is not located within a 100-year floodplain or tidal flood hazard. Lake 
Canyon drainage is also not within a FEMA-delineated floodplain. 

Impacts to jurisdictional waters of the United States and wetlands are discussed in section 4.3, Biological 
Resources. Section 404 permitting would be required for the Proposed Action. In addition, a Finding of 
No Practicable Alternative (FONP A) was prepared for the project. A NPDES, California Statewide 
General Permit for storm water discharges associated with construction activities will be obtained for the 
construction phase of the project. Compliance with the requirements of the General Permit would 
minimize erosion and negative impacts to surface water quality during construction by implementing best 
management practices. Construction would be confined to the dry season to reduce or eliminate the 
potential for erosion caused by the construction activities. The Proposed Action would not increase 
erosion in the project area and is specially designed to minimize erosion. The diverted runoff would be 
contained within drain pipes and flow onto a grouted riprap channel that extends to a stable discharge 
point (Penfield and Smit~ 1999). 

Because there is more runoff from pavement and buildings than from vegetated, undeveloped land, under 
the existing conditions Oak Canyon currently receives more runoff than it did before the cantonment area 
was constructed. Reducing the volume of runoff to Oak Canyon would return the drainage to a more 
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natural condition. By reducing the volume of water discharged into Oak Canyon from the landfill, the 
Proposed Action would also serve to reduce erosion in Oak Canyon. 

The Proposed Action would not cause significant impacts to surface water quality. Compliance with the 
NPDES permit and limiting construction to the dry season would reduce or eliminate the potential for 
impacts to surface water quality during the construction phase. The drainage diversion would intercept 
storm water runoff from the cantonment area upgradient of the landfill, before it entered the landfill. 
Diverting runoff away from the landfill would prevent it from contacting waste and carrying contaminants 
into Oak Canyon. Lake Canyon currently receives storm water from developed/paved areas. Storm water 
diverted into Lake Canyon would originate from developed/paved areas, and areas where vegetation is 
well established. Runoff from these areas will not increase the sediment load to Lake Canyon. 

A Notice of Intent will be submitted for coverage under the Statewide General Permit. Under the General 
Permit, a SWPPP will be developed for the construction of the drainage diversion. Compliance with the 
General Permit and the SWPPP will minimize impacts to storm water quality resulting from the 
construction phase through implementation of best management practices and regular observations. In 
addition, the project must be in compliance with the basewide SWPPP scheduled to be completed in 
March 2003. Best management practices applicable to the proposed construction project would include 
erosion control and standard spill prevention measures including drip pans and equipment parking areas, 
proper storage of construction materials, and disposal of wastes. Construction vehicle maintenance would 
not be performed at the site. 

Depending on site conditions, watering construction areas for dust control would require up to 5,000 
gallons per acre over the course of the project. The Vandenberg AFB water supply system capacity is 7.5 
million gallons per day. Therefore, watering areas for dust control would not significantly affect the 
Vandenberg AFB water supply system. 

Potential contaminants that would enter storm water during construction include excess sediments 
generated during excavation, air particulates, and accidental spills from vehicles. 

During site reconnaissance conducted for the proposed project, an existing underground storm drain pipe 
planned for connection to the drainage diversion was found to be connected to roof vents on two 
buildings in the cantonment area west of New Mexico Avenue, Buildings 9320 and 9334 (Penfield and 
Smith 2000a). The Air Force is investigating these buildings to determine their connections to the drain 
pipe. All inlets to the drain pipe within the buildings would be located and sealed prior to the 
construction of the Proposed Action. 

4.1.1.2 Groundwater 

Groundwater will be encountered along the Proposed Action project alignment. Zones of soil or 
groundwater contamination within IRP Site 3 and the adjacent area to the southeast were found during 
IRP invesiigaiions (Figure 3-3). However, the investigation of the area adjacent to the southeast of Site 3 
is limited to a single monitoring well and two soil borings at culvert outfalls along the south side of Pine 
Canyon Road (U.S. Air Force 1999f). Geotechnical borings drilled along the project route encountered 
groundwater at three locations within IRP Site 3 and the adjacent area to the southeast. Excavations for 
the pipeline will encounter groundwater at these three locations, and where the project route comes close 
to locations of groundwater encountered during IRP investigations. 

The SWPPP will include sampling, analysis, and discharge of groundwater from the IR.P Site 3 area. No 
groundwater from the IRP Site 3 work area will be released or removed from the site without analytical 
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results to determine its proper disposition. All groundwater encountered during excavation at IRP Site 3 
and the adjacent area to the east will be captured, containerized, sampled, analyzed, and disposed of 
according to analytical results. If the groundwater is deemed nonhazardous, it can be treated at the base 
Industrial Wastewater Treatment Plant; otherwise it must be disposed of properly as hazardous waste. 

The locations of geotechnical borings that encountered groundwater are given in the report of the 
geotechnical investigation (S/G 2000). The locations of IRP borings that encountered groundwater are 
given in the following documents: JEG 1994b, 1994c, 1995, and 1997; Tetra Tech 2000; and U.S. Air 
Force 1999f. In areas where trenching is used, the pipeline trench will create a new route for 
groundwater migration, allowing contaminated groundwater to migrate beyond IRP Site 3, and allowing 
uncontaminated groundwater to migrate into contaminated soil. A slurry wall will be constructed in the 
IRP Site 3 work area to prevent migration of groundwater. In addition, anti-seep collars or rings will be 
constructed at about 1 per 100 linear feet to eliminate impacts to groundwater. Diverting drainage away 
from IRP Site 3 will ultimately reduce groundwater recharge to the contaminated areas. The contractor 
will coordinate with 30 CES/CEVR prior to and during all activities involving excavation or groundwater 
at IRP Site 3 and other contaminated areas. 

The Proposed Action would not impact groundwater quantity or quality over the project route outside of 
IRP Site 3 and the adjacent area to the southeast. The thin, discontinuous zones of perched groundwater 
on Burton Mesa are not considered a reliable groundwater resource (JEG 1997). Therefore, removing a 
portion of the recharge to these zones of perched groundwater would not have a significant impact. Some 
portions of the trench will be excavated to depths of 30 feet, and continuous groundwater may be 
encountered there. In addition, continuous groundwater may be encountered in areas where a jack and 
bore construction method is used. Areas with continuous groundwater would be dewatered during the 
construction phase of the project. The SWPPP will include proper procedures for discharge of 
groundwater pumped from the trench outside of IRP Site 3. Best management practices of the project 
design and required in the SWPPP would be carried out to reduce or eliminate impact to groundwater 
over the portion of the project route that lies outside of IRP Site 3 and the adjacent area. 

By diverting surface drainage away from Oak Canyon, the Proposed Action would reduce groundwater 
recharge to the alluvial sediments beneath the landfill. Reducing recharge to this area would aid in the 
efforts to dewater the landfill, lower the groundwater table, and prevent the interaction of buried waste 
and water and the formation of leachate. Reducing the flow of surface water into the landfill would also 
reduce erosion of the underlying shale, and reduce the amount of sediment carried out of the landfill and 
into Oak Canyon. Water quality in Oak Canyon would improve due to a decreased TSS load in the water 
from the landfill. 

4.1.2 Alternative 1 

Alternative 1 would follow a project route similar to the one for the Proposed Action, up to the project fill 
area adjacent to Pine Canyon Road. Alternative 1 then would tum southward to discharge diverted runoff 
into the hilly area south of the landfill. This area was formerly used as a spray discharge t1eld for 
groundwater pumped from the landfill groundwater extraction system (U.S. Air Force 1999a). Additional 
surface drainage to this area would not be expected to cause flooding or erosion in the discharge area, or 
to adversely affect surface or groundwater quality. The diverted runoff would be contained within drain 
pipes and flow out onto a grouted riprap channel that extends to a stable discharge point (Penfield and 
Smith 1999). Compliance with the requirements of the General Permit would prevent erosion and 
negative impacts to surface water quality during construction. A Notice of Intent would be submitted for 
the construction phase of the project. 
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Impacts to jurisdictional waters of the United States and wetlands are discussed in section 4.3, Biological 
Resources. Section 404 permitting would be required for Alternative 1. In addition, a FONPA was 
prepared for the project. 

Under Alternative 1, surface water would be diverted around the landfill and into Oak Canyon. 
Therefore, area recharge would be reduced, which would aid in the efforts to dewater the landfill, lower 
groundwater tables within the landfill, and prevent the interaction of buried waste and water and the 
formation of leachate. Alternative 1 would also reduce erosion in Oak Canyon, thus improving water 
quality. However, the impacts to groundwater in the IRP Site 3 portion of the route for Alternative 1 
would be the same as for the Proposed Action. There would be no potential for flooding under 
Alternative 1. 

4.1.3 Alternative 2 

Alternative 2 would follow the same project route as the Alternative 1, diverge slightly to the east, then 
rejoin the Alternative 1 route to end at the same discharge point. Due to the very small difference in the 
routes, all the impacts to surface water and groundwater for Alternative 2 would be the same as those for 
Alternative 1. There would be no potential for flooding under Alternative 2. 

4.1.4 Alternative 3 

Alternative 3 would follow a route similar to the Proposed Action, but would require jack and bore 
methods underneath vernal pool areas. Boring may mean encountering groundwater more frequently, 
however, these areas would be dewatered during the construction phase of the proposed project, thus 
impacts would be less than significant. In the operational phase of the proposed project, Alternative 3 
would have the same impacts on surface water and groundwater as the Proposed Action. 

4.1.5 No-Action Alternative 

Under the No-Action Alternative, there would be no diversion of drainage away from the landfill and Oak 
Canyon. Existing surface water and groundwater conditions and quality would be unchanged and would 
continue to erode the site and pass through the fill area. However, there would be no excavation through 
the zone of contamination at IRP Site 3, which would preclude the potential for disturbing existing site 
conditions. There would also be no potential for flooding in Pine Canyon. 

4.1.6 Mitigation Measures 

No significant impacts to water resources have been identified, therefore no mitigation measures will be 
required. However, all federal, state, local, and Air Force rules and regulations will be followed to ensure 
there are no impacts to water resources. 

4.2 GEOLOGY Al'.l]) SOILS 

4.2.1 Proposed Action 

The Proposed Action would not increase the likelihood of, or cause, earthquake damage in the project 
area because the excavation would not be extensive. The project route would not pass through steep 
slopes subject to landslides or failure. The two percent slopes to be created in the fill area would not be 
steep enough to pose a risk of landslide or failure. There are no buildings along the project route, thus 
there would be no impacts to building foundations. Use of HDPE pipe in the trench and proper boring, 
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backfill, compaction, and slope shoring techniques would ensure that the filled trench did not subside or 
collapse. Geologic impacts would be less than significant. 

The Proposed Action would not result in a loss of soil for agriculture or habitat, aesthetic value from a 
unique landform, mineral resources, or cause severe erosion or sedimentation. The Proposed Action 
would involve excavating contaminated soil at IRP Site 3 and the adjacent area to the east. 
Approximately 2,518 cubic yards of soil would be excavated from IRP Site 3. Excavated soil from IRP 
Site 3 would be segregated and properly stockpiled immediately adjacent to the trench. All soil excavated 
from IRP Site 3 and the adjacent area to the east would be sampled and characterized in an analytical 
laboratory for proper disposal methods pursuant to the Porter-Cologne Act (also see Section 4.7, 
Hazardous Materials, Hazardous Waste Management). Although not planned, if excavation through IRP 
Site 3 is done during the rainy season (beginning in October), excavated soils would be containerized and 
sampled immediately after excavation rather stored alongside the trench. No contaminated or suspect 
contaminated soil from the IRP Site 3 area or the adjacent area to the east would be backfilled or removed 
from the site without analytical results to determine its proper method of disposal. Soil that met 
appropriate regulatory guidelines/maximum contaminant levels would be used as backfill in the IRP Site 
3 area only. IRP Site 3 soil that met designated levels for landfill disposal would be taken to the 
Vandenberg AFB landfill or another permitted sanitary landfill. Soil that exceeded designated levels 
would be properly disposed of as hazardous waste. 

Compliance with all federal, state, local, and Air Force rules and regulations pertaining to the handling, 
storage, treatment, and disposal of hazardous materials and waste and implementing best management 
practices would reduce impacts caused by excavating contaminated soil to less than significant levels. 
Where possible, the existing soil would be retained for use as backfill. Clean fill would be used to 
supplement the natural material as needed. The area to be excavated and backfilled does not encompass 
any unique landforms or known mineral resources. Approximately 77,080 cubic yards of soil would be 
excavated under the Proposed Action. The Proposed Action would reduce erosion of soil and bedrock in 
the landfill and in Oak Canyon. 

4.2.2 Alternative 1 

The impacts to geology and soils for Alternative 1 would be greater than for the Proposed Action. The 
route of Alternative 1 would be slightly longer through IRP Site 3 than the Proposed Action. 
Approximately 9,462 cubic yards of soil would be excavated within IRP Site 3 under Alternative 1, as 
opposed to approximately 2,518 cubic yards under the Proposed Action. In addition, the total volume of 
excavated soil under Alternative 1 (approximately 88,452 cubic yards) would be greater than under the 
Proposed Action (approximately 77,080 cubic yards). 

4.2.3 Alternative 2 

The impacts to geology and soils for Alternative 2 would be slightly less than for Alternative 1 but greater 
than for the Proposed Action. Approximately 87,112 cubic yards of soil total would be excavated under 
Alternative 2 as opposed to approximately 88,452 cubic yards under Alternative 1 and 77,080 cubic yards 
under the Proposed Action. 

4.2.4 Alternative 3 

The impacts to geology and soils for Alternative 3 would be similar to the Proposed Action. A total of 
approximately 63,000 cubic yards of soil would be excavated under Alternative 3 as opposed to 77,080 
cubic yards under the Proposed Action. However, more soil (approximately 9,462 cubic yards) would be 
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excavated within IRP Site 3 under Alternative 3 than under the Proposed Action (approximately 2,518 
cubic yards). 

4.2.5 No-Action Alternative 

Under the No-Action Alternative, the contaminated soil at IRP Site 3 and the adjacent area to the east 
would remain undisturbed. No grading or excavation would take place over the project route as a whole, 
thus there would be no potential for erosion resulting from the construction activities. Erosion would 
continue at the landfill and in Oak Canyon. 

4.2.6 Mitigation Measures 

No significant geological impacts have been identified and therefore no mitigation measures will be 
required. However, best management practices will be implemented to prevent soil erosion. 

4.3 BIOLOGICAL RESOURCES 

4.3.1 Proposed Action 

4.3.1.1 Biological Resources 

No impacts to listed threatened or endangered plant species would occur from implementing the Proposed 
Action within the direct construction zone. The most important botanical resources identified along and 
near the Proposed Action route are the special-status species Blochman's dudleya, and La Purisima 
manzanita, as well as seasonal freshwater marshes. Blochman's dudleya is known to occur on the base 
from only two other locations; the other two species, although more widespread on the base, are relatively 
rare. Vernal marshes are ranked sensitive (very threatened) by the CDFG. To prevent impacts to special
status plant species and vernal marshes, the Proposed Action storm drain alignment will be constructed to 
avoid the environmentally sensitive areas where they occur. 

The tributary below the Proposed Action outlet that leads to Lake Canyon, and the three Lake Canyon 
lakes, could be affected indirectly by increased storm water runoff resulting from implementing the 
Proposed Action. However, replacement of the outlet structure for Lower Lake and continued 
maintenance of the intakes and outlets of the other Lake Canyon lakes would prevent flooding of Lake 
Canyon due to excess runoff from the landfill. Therefore, it is unlikely that upland special-status plant 
species found along the slopes of the tributary and Upper Lake would be affected by increased runoff. In 
addition, it is unlikely that the sensitive freshwater marsh and willow woodland (very threatened and 
threatened, respectively) would be affected by increased runoff from the landfill. 

No impacts to listed threatened and endangered wildlife species, or to any species of concern, would 
occur due to implementation of the Proposed Action within the direct construction zone, due to the fact 
that special-status species are not expected to occur wiihin or near the direct construction zone. The 
closest known locations of special-status species to the direct construction zone would be in Lower Lake 
near the replacement of the outlet structure. Observations of the southwestern pond turtle and California 
red-legged frog have been made in Lower Lake, however, these observations were at the other side of the 
lake from the outlet structure. Potential habitat for the southwestern willow flycatcher exists at the Lower 
Lake outlet, however, the species has not been observed there during past surveys. Biological monitoring 
during construction will also ensure that special-status species are not impacted during construction. In 
addition to biological monitoring during construction, pre-construction surveys for the California red
legged frog and southwestern willow flycatcher will be conducted in the immediate area of the Lower 
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Lake outlet to ensure that they would not be impacted by construction of the Lower Lake outlet. Finally, 
construction and maintenance of the Lower Lake outlet will be conducted outside the nesting season of 
the southwestern willow flycatcher between 15 May and 30 August. 

Since there will be relatively extensive trenching and excavation, and removal of vegetation, there would, 
however, be adverse impacts to other wildlife species not considered special-status and their habitats, 
particularly to birds protected under the Migratory Bird Treaty Act (MBT A). There is the potential for 
adverse impacts to bird species, both directly and indirectly due to disturbance-related nest abandonment, 
if project implementation takes place during their nesting season (15 April to 30 August). However, such 
potential impacts, although adverse, would not be significant because they would be limited and 
localized. Some other wildlife, such as small mammals and non-listed herpetofauna (e.g., Pacific 
treefrog), may be impacted directly by excavation. These impacts also would be localized and temporary, 
and most wildlife species that might occur within the disturbance zone likely would be able to move to 
suitable habitats away from the impact area. In addition, the area of impact would be revegetated to 
restore wildlife habitat. 

As stated above, the tributary below the Proposed Action outlet that leads to Lake Canyon, and the three 
Lake Canyon lakes, would be affected indirectly by increased storm water runoff. Changes in hydrology, 
such as increases in water levels or waterflow, and sedimentation or turbidity, potentially could have 
indirect adverse impacts on the habitat quality for the California red-legged frog, observed at the Lower 
Lake. However, based upon the Water Resources impact analysis for this project, surface water quality 
and water levels would not be affected adversely by the Proposed Action. Additional runoff should not 
add a large sediment load or other contaminants to Lake Canyon. In addition, replacement of the outlet 
structure for Lower Lake and continued maintenance of the intakes and outlets of the other Lake Canyon 
Lakes would prevent flooding of Lake Canyon due to excess runoff from the landfill. Therefore, impacts 
to the California red-legged frog and its habitat would not be considered significant. 

In conclusion, implementation of appropriate best management practices, pre-construction surveys, and 
biological monitoring during construction would reduce potential adverse impacts to vegetation and 
wildlife under the Proposed Action to less than significant levels. 

4.3.1.2 Waters of the United States and Wetlands 

Since the Proposed Action would avoid areas where vernal pools are located, impacts to vernal wetland 
swales would not occur. However, there would be fill in jurisdictional waters of the United States in the 
topographic depression where sampling station SS-3 was located. Also wetland areas (represented by 
sampling stations SS-8, SS-9, and SS-10) along the route of the Proposed Action likely would be 
impacted directly by construction. Due to the topography and hydrology in and near the landfill, 
construction of the storm drain through the topographic depression and impacts to this area are 
unavoidable; therefore, coordination with the USACE through the Section 404 permitting process will be 
required. Similarly, impacts to wetlands protected under Executive Order 11990 near sampling stations 
SS-8, SS-9 and SS-10 would also be unavoidable due to the topography and hydrology of the landfill. 
Because jurisdictional waters of the United States and wetlands will be revegetated after construction, less 
than significant impacts to these resources are anticipated. Any conditions of the Section 404 permit will 
also be implemented. Since wetlands would be impacted by construction of the Proposed Action, a 
Finding of No Practicable Alternative (FONP A) has been prepared to document that all practical 
measures are being taken to minimize destruction or modification of these resources. 

Implementation of the Proposed Action would involve diverting storm water runoff from one drainage 
basin (the landfill and Oak Canyon) to another (Lake Canyon). Water flow would be increased in Lake 
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Canyon, and peak 100-year flow rates are estimated to increase by as much as 30 to 70 percent. 
Conversely, water flow would be reduced in Oak Canyon. This diversion would be considered a 
significant change to conditions in these drainage areas, which comprise jurisdictional waters and wetland 
resources. Initial examination of flow rates and the capacities of the Lake Canyon lakes suggest that the 
Lower Lake appears to have insufficient capacity to handle peak 100-year flow rates. Replacement of the 
outlet structure for Lower Lake and continued maintenance of the intakes and outlets of the other Lake 
Canyon Lakes, however, would prevent flooding of Lake Canyon due to excess runoff from the landfill. 
Therefore, impacts to these jurisdictional waters and wetland resources are not anticipated to be 
significant. Since replacement of the outlet structure for Lower Lake would be conducted from the 
existing road and the new culvert would be placed on top of the existing culvert, and routine maintenance 
of intakes and outlets of the other lakes is permissible under USACE regulations, an individual Section 
404 permit for these activities would not be required. 

4.3.2 Alternative 1 

4.3.2.1 Biological Resources 

No impacts to listed threatened or endangered plant species would occur from implementation of 
Alternative 1 within the direct construction zone. However, impacts would occur to certain special-status 
(threatened) plant species. The most important botanical resource identified along the Alternative 1 route 
is the plant community Burton Mesa chaparral, designated as sensitive (threatened) by the CDFG. Two 
dominant species in this community are special-status species: sand mesa or shagbark manzanita and La 
Purisima manzanita. Impacts to Burton Mesa chaparral and its constituent species, including the 
manzanitas, and consequent habitat loss or degradation as a result of implementation of Alternative 1, 
would be unavoidable and considered significant without mitigation. However, the proposed storm drain 
alignment for Alternative 1 would be modified to avoid sensitive plant species. 

No impacts to listed threatened and endangered wildlife species, or to any species of concern, would 
occur due to implementation of Alternative 1 within the direct construction zone. Since there will be 
relatively extensive trenching and excavation, and removal of vegetation, there would be adverse impacts 
to non-listed wildlife species and habitats, particularly to birds protected under the MBTA. There is the 
potential for adverse impacts to these bird species, both directly and indirectly due to disturbance-related 
nest abandonment, if project implementation takes place during their nesting season. However, such 
impacts, although adverse, would not be significant, because they would be limited and localized. The 
impacts potentially could be most significant for the special-status species Bell's sage sparrow, recorded 
in the vicinity of Oak Canyon, but this species was not recorded in the impact area. Furthermore, the 
Burton Mesa chaparral found here is not ideal habitat because it is relatively dense and has not been 
burned recently. Some other wildlife, such as small mammals and non-listed herpetofauna, may be 
impacted directly by excavation. These impacts also would be localized and temporary, and most wildlife 
species that might occur within the disturbance zone likely would be able to move to suitable habitats 
away from the impact area. The area of impact would be revegetated to restore wildlife habitat. In 
addition, implementation of appropriate best management practices and biological monitoring during 
construction would reduce potential adverse impacts to wildlife under the Alternative 1 to less than 
significant levels. 

4.3.2.2 Waters of the United States and Wetlands 

There would be fill in jurisdictional waters of the United States in the topographic depression where 
sampling station SS-3 was located. Also wetland areas (represented by sampling stations SS-8, SS-9, and 
SS-10) along Alternative 1 likely would be impacted directly by construction. Due to the topography and 
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hydrology in and near the landfill, construction of the storm drain through the topographic depression and 
impacts to this area are unavoidable; therefore, coordination with the USACE through the Section 404 
permitting process will be required. Similarly, impacts to wetlands protected under Executive Order 
11990 near sampling stations SS-8, SS-9, and SS-lOwould also be unavoidable due to the topography and 
hydrology of the landfill. Because jurisdictional waters of the United States and wetlands will be 
revegetated after construction, less than significant impacts to these resources are anticipated. Any 
conditions of the Section 404 permit will also be implemented. Since wetlands would be impacted by 
construction of the Proposed Action, a Finding of No Practicable Alternative (FONPA) has been prepared 
to document that all practical measures are being taken to minimize destruction or modification of these 
resources. 

Under Alternative 1, surface water would be diverted around the landfill and into the floodplain within 
Oak Canyon. The outlet area was formerly used as a spray discharge field for groundwater pumped from 
the groundwater extraction system. Therefore, . additional surface drainage to this area would not be 
expected to cause flooding or erosion in the discharge area. Additionally, in contrast to the Proposed 
Action, no impacts would occur to Lake Canyon. 

4.3.3 Alternative 2 

4.3.3.1 Biological Resources 

Impacts to biological resources under Alternative 2 would be the same as for Alternative 1. The same 
plant communities, species, and wildlife would be affected. 

4.3.3.2 Waters of the United States and Wetlands 

Impacts to jurisdictional waters of the United States and wetlands under Alternative 2 would be identical 
to those for Alternative 1. Therefore, impacts would be less than significant. 

4.3.4 Alternative 3 

4.3.4.1 Biological Resources 

Since Alternative 3 follows a similar route as the Proposed Action, impacts to biological resources 
generated by Alternative 3 would be similar to those generated by the Proposed Action. Both alternatives 
avoid direct impacts to the vernal pools and sensitive species located north of Pine Canyon Road. 
However, since Alternative 3 would bore underneath the vernal pools, removal of vegetation in this area 
would be less than the removal that would be required for the Proposed Action, even though nonnative 
grassland is the dominant habitat under the Proposed Action. Therefore, Alternative 3 would generate 
fewer impacts to wildlife species and habitats in this area, including birds protected under the MBT A. 
Any impacts on wildlife species and habitats would be temporary, occurring only during construction, and 
would be iess than significant. Biological monitoring and revegetation wouid occur as described for the 
Proposed Action, although Alternative 3 would require less revegetation, since less native vegetation 
would be removed. Since the outfall for Alte~ative 3 would be identical to the outfall used for the 
Proposed Action, impacts to Lake Canyon, the three canyon lakes, and the California red-legged frog and 
would be identical to those described for the Proposed Action. Under Alternative 3, implementation of 
best management practices would occur under as described for the Proposed Action. 
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4.3.4.2 Waters of the United States and Wetlands 

Alternative 3 would bore under vernal pools located northeast of Pine Canyon Road. Therefore, no 
impacts to vernal pools located in this area would be generated by Alternative 3. However, as described 
for the Proposed Action, fill in jurisdictional waters of the United States in the topographic depression 
where sampling station SS-3 is located and wetlands where sampling stations SS-8, SS-9, and SS-10 are 
located would occur under Alternative 3, thus generating impacts to jurisdictional waters of the United 
States and wetlands. Impacts generated by Alternative 3 on storm water runoff, water flow rates, and the 
capacities of the Lake Canyon lakes would be identical to those generated by the Proposed Action. 

4.3.5 Project Impacts Common to the Proposed Action and the Three Alternatives 

Under the Proposed Action and Alternatives, storm water from the base that currently is routed through 
the landfill would be diverted. This diversion would result in the permanent loss of the source of water 
that currently supports willow woodland habitat, small marshes, and pools in the northern part of the 
landfill. No listed threatened or endangered or other special-status plant and animal species were found in 
this area, therefore, no impacts to these species are anticipated from project implementation. There would 
be adverse impacts to the marsh and woodland habitats, both of which are ranked by the CDFG as 
sensitive communities (very threatened and threatened, respectively). The marsh likely would dry up and 
revert to upland ruderal or scrub vegetation. The willows may persist for a longer period, but the 
understory would change. Habitat values therefore would change in this area. These impacts are not 
likely to be significant because the affected habitats are small in extent, species diversity is relatively low 
compared to other parts of the project area, and no special-status species occur. 

Under the Proposed Action and Alternatives, the topographic depression at the northeast comer of the 
landfill just south of Pine Canyon A venue also would be affected similarly from project implementation. 
No listed threatened or endangered or other special-status plant and animal species were found in this 
area, therefore, no impacts to these species are anticipated from project implementation. Small patches of 
arroyo willow and coast live oak are present in this depression and would be lost from filling the area. 
However, the affected habitats are small in extent, no special-status species occur, and the area previously 
has been disturbed and is invaded by introduced species, including iceplant. 

Introducing fill into the topographic depression, where USACE jurisdictional waters of the United States 
are present, would constitute jurisdictional impacts, and would require coordination with the USACE. 
Section 404 permitting would be required. 

Wetlands at SS-3, SS-8, SS-9 and SS-10 would be impacted by construction of the Proposed Action and 
Alternatives 1, 2, and 3. It is not possible to avoid these impacts because the pipeline placement is 
constrained by Pine Canyon Road and development north and south of the road, including the landfill to 
the south of the road. No other viable design for the storm water system exists without impacting 
wetlands. Therefore, a FONP A was prepared for the project. 

4.3.6 No-Action Alternative 

4.3.6.1 Biological Resources 

Under the No-Action Alternative, no impacts would occur to biological resources directly from project 
implementation. Potential risk to ecological receptors due to exposure to contaminants in the soil and 
groundwater from the landfill are currently under investigation during preparation of remedial 
investigations for the nearby IRP sites. 
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4.3.6.2 Waters of the United States and Wetlands 

Under the No-Action Alternative, no impacts would occur to jurisdictional waters of the United States or 
wetlands. 

4.3.7 Mitigation Measures 

No significant impacts would occur to listed or proposed listed plant and bird species, therefore, no 
species-specific mitigation measures are required for these species. If the Proposed Action or Alternative 
3 were implemented, routine maintenance of the outlet structures of the lakes in Lake Canyon would be 
conducted, including clearing of clogged vegetation from the inlet and discharge areas, and the outlet 
structure for Lower Lake would be replaced. Such maintenance would minimize potentially adverse 
impacts from inundation to shoreline habitats and species, including the special-status plant black
flowered figwort. 

Implementation of either Alternative 1 or 2 would cause adverse and significant direct impacts to the 
sensitive community Burton Mesa chaparral and its constituent special-status plant species. To reduce 
these impacts and the fragmentation of chaparral habitat, the routes could be modified to the maximum 
extent possible, to follow the fence of the SubtitleD boundary (the active fill area at the landfill) in the 
northern part, and areas that previously have been disturbed or cleared in the southern part (Appendix A, 
Attachment 1, Figure 4). This route would not avoid all impacts to chaparral or reduce them to a level of 
insignificance, but would reduce the extent of habitat impacted and the scope of future required 
restorations. Realignment of the Alternative 1 and/or 2 pipeline route to avoid Burton Mesa chaparral and 
its constituent species may reduce impacts to less than significant. However, realignment of the 
Alternative 1 and/or 2 pipeline route would constitute a significant change in Alternative 1 and/or 2 and 
would require separate analysis and documentation. 

4.4 CULTURAL RESOURCES 

4.4.1 Proposed Action 

The route of the Proposed Action has previously been surveyed, and archival research indicates that no 
archaeological sites are within the APE. Furthermore, no archaeological sites are within 100 meters of 
the APE. Therefore, no impacts to cultural resources would be expected as a result of the Proposed 
Action. No archaeological or Native American monitoring would be required, as the nearest site to the 
APE, CA-SBA-3248, is approximately 125 meters from the edge of the APE. An examination CA-SBA-
3248 revealed that it does not extend into the APE. 

The Proposed Action will comply with Section 106 of the National Historic Preservation Act (NHPA) 
and with AFI 32-7065. In the event that previously undocumented cultural resources are discovered 
during construction activities, the 36 CFR 800 regulations of Section 106 of the NHPA would be 
foiiowed. 

4.4.2 Alternative 1 

The route for Alternative 1 has previously been surveyed, and archival research indicates that no sites are 
within the APE. CA-SBA-1049 is approximately 100 meters from the edge of the APE. Both the APE 
and the site were examined, but most of the intervening area is within a former landfill groundwater spray 
disposal area where access is prohibited. The site is associated with chert outcrops at the canyon edge, 
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and it is unlikely that site boundaries extend to the APE, well away from the chert outcrops. Thus, it is 
unlikely that CA-SBA-1049 would be directly impacted by construction associated with Alternative 1. 

Although direct impacts are unlikely, indirect impacts from Alternative 1 as currently planned would be 
possible. The outlet for Alternative 1 is midslope, with riprap at the mouth to impede the flow of water. 
The expectation is that the water would spread out from the outlet and dissipate as sheet flow (Steward 
2000). However, erosion would be possible. CA-SBA-1049 is downslope from the Alternative 1 outlet 
and may be impacted by erosion, particularly if the natural channel just south of the site expanded due to 
the increased volume of water. If Alternative 1 is selected as the preferred alternative it may be necessary 
to channel the water to the canyon edge or even to the canyon bottom in order to prevent erosion (Steward 
2000). Construction of a channel might impact CA-SBA-1049. 

Under Alternative 1, CA-SBA-1049 may be indirectly impacted by erosion or directly i~pacted by the 
construction of a channel intended to reduce erosion. Prior to implementation of Alternative 1, the 
boundaries at CA-SBA-1049 would be defined by subsurface probing to determine if the site extends into 
the area likely to be affected by erosion or by construction of a channel. If CA-SBA-1049 is found to 
extend into the area likely to be affected by erosion or construction of a channel, site significance should 
be evaluated relative to the NRHP, as required under Section 106 of the NHPA and its implementing 
regulations (36 CFR 800). 

4.4.3 Alternative 2 

Alternatives 1 and 2 are nearly identical in terms of cultural resources. The Alternative 2 route has 
previously been surveyed, and archival research indicates that no sites are within the APE. CA-SBA-
1049 is approximately 100 meters from the edge of the APE. The site and the APE were examined, but 
access is prohibited in the intervening area due to the former landfill groundwater disposal system. The 
site is a prehistoric quarry associated with chert outcrops at the canyon edge, and it is unlikely that site 
boundaries extend to the APE, well away from the canyon edge. Thus, it is unlikely that CA-SBA-1049 
would be directly impacted by construction activities associated with Alternative 2. 

Indirect impacts to CA-SBA-1049 would be possible if Alternative 2 was selected as the preferred 
alternative. As with Alternative 1, the outlet for Alternative 2 is midslope, with rip rap at the mouth to 
impede the flow of water. It is anticipated that water would spread out from the outlet and dissipate as 
sheet flow (Steward 2000). However, erosion is possible, particularly as the surface water gathers speed 
at the canyon edge. CA-SBA-1049 is downslope from the outlet of Alternative 2, at the canyon edge, and 
may be impacted by erosion. If Alternative 2 is selected as the preferred alternative it may be necessary 
to channel the water to the canyon edge or even to the canyon bottom in order to prevent erosion (Steward 
2000). Construction of a channel may impact CA-SBA-1049. 

Under Alternative 2, CA-SBA-1049 may be indirectly impacted by erosion or directly impacted by the 
construction of a channel intended to reduce erosion. Prior to implementation of Alternative 2, the 
boundaries at CA-SBA-1049 would be defined by subsurface probing to determine if the site extends into 
the area likely to be affected by erosion or by construction of a channel. If CA-SBA-1049 is found to 
extend into the area likely to be affected by erosion or construction of a channel, site significance should 
be evaluated relative to the NRHP, per Section 106 of the NHPA and its implementing regulations (36 
CFR 800). 
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4.4.4 Alternative 3 

The route of Alternative 3 has previously been surveyed, and archival research indicates that no 
archaeological sites are within the APE. Furthermore, no archaeological sites are within 100 meters of 
the APE. As described for the Proposed Action, there would be no impacts to cultural resources. No 
archaeological or Native American monitoring would be required, and Alternative 3 would comply with 
Section 106 of the NHP A. In the event that previously undocumented cultural resources are discovered 
during construction activities, the 36 CFR 800 regulations of Section 106 of the NHPA would be 
followed. 

4.4.5 No-Action Alternative 

Under the No-Action Alternative there would be no improvements made to the landfill drainage, therefore 
there would be no impacts to cultural resources. 

4.4.6 Mitigation Measures 

No impacts to cultural resources are anticipated and no mitigation measures are required. 

4.5 POLLUTION PREVENTION 

4.5.1 Proposed Action 

It is anticipated that minimal amounts of wastes would be generated during the Proposed Action and, 
hence, P2 impacts would be minimal. Adherence to the 30th Space Wing PPMP would ensure that 
wastes generated from the Proposed Action would be minimized through source reduction and recycling. 
The types of pollution that would be generated during the Proposed Action are discussed in Section 4.4 
(Solid Waste), Section 4.5 (Hazardous Waste), and Section 4.7 (Air Quality). Environmentally preferable 
products would be purchased when feasible, and wastes generated on-site would be reused or recycled 
when feasible. 

4.5.2 Alternative 1 

Pollution prevention efforts during construction of Alternative 1 would be similar to the Proposed Action. 
Therefore, the project would have a less than significant impact to P2. 

4.5.3 Alternative 2 

Pollution prevention efforts during construction of Alternative 2 would be similar to the Proposed Action. 
Therefore, the project would have a less than significant impact to P2. 

Alternative 3 

Pollution prevention efforts during construction of Alternative 3 would be similar to the Proposed Action. 
Therefore, the project would have a less than significant impact to P2. 

4.5.5 No-Action Alternative 

Under the No-Action Alternative, P2 impacts would not occur. 
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4.5.6 Mitigation Measures 

No significant impacts to P2 have been identified, therefore no mitigation measures are required. 

4.6 SOLID WASTE MANAGEMENT 

4.6.1 Proposed Action 

Solid waste generated during construction of the storm drain would include concrete rubble, and scrap 
metal. Excavated soil that could not be used as fill material would be considered solid waste. 
Miscellaneous waste generated by personnel on-site would also be considered solid waste. 

The alignment of the Proposed Action would pass through an area previously used for demolition debris 
disposal. The exact extent and composition of the material is unknown. The project specifications would 
include provisions for disposal of asbestos and other harmful materials, if encountered. Excavated 
concrete rubble and rocky soils would be taken off-base for reuse, recycling, or proper disposal. Scrap 
metal and HDPE would be recycled off-base. Clean soil excavated as part of the Proposed Action, if not 
used as fill material, would be used as daily cover at the landfill. 

Solid waste generated by the construction of the storm drain would not generate sufficient waste to pose 
an impact on the base landfill. Therefore, the project would have less than significant impacts on solid 
waste management. 

4.6.2 Alternative 1 

Solid waste generation during the construction of Alternative 1 would be similar to the Proposed Action. 
Therefore, the project would have a less than significant impact on solid waste management. 

4.6.3 Alternative 2 

Solid waste generation during the construction of Alternative 2 would be similar to the Proposed Action. 
Therefore, the project would have a less than significant impact on solid waste management. 

4.6.4 Alternative 3 

Solid waste generation during the construction of Alternative 3 would be similar to the Proposed Action. 
Therefore, the project would have a less than significant impact on solid waste management. 

4.6.5 No-Action Alternative 

Under the No-Action Alternative, the storm drain would not be constructed; therefore, no trenching and 
excavation would occur; no HDPE would be necessa..ry, and no other construction site waste would be 
generated. Therefore, there would be no impacts on solid waste. 

4.6.6 Mitigation Measures 

No significant impacts to solid waste have been identified, therefore no mitigation measures are required. 
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4.7 HAZARDOUS MATERIALS/HAZARDOUS WASTE MANAGEMENT 

4.7.1 Proposed Action 

Hazardous materials generated under the Proposed Action would be motor oil, ethylene glycol, gasoline, 
diesel fuel, hydraulic fluids, and lubricants through accidental release from construction equipment and 
vehicles. Compliance with federal and state regulations and the Vandenberg AFB Hazardous Waste 
Management Plan would ensure that there are no significant hazardous materials/waste management 
impacts and ensure that all equipment is maintained properly and free of leaks during operation and all 
necessary repairs are carried out in controlled paved areas to minimize the risk of accidental spillage. 
Guidelines for the disposal of hazardous wastes are identified in the Hazardous Waste Management Plan. 

The project route for the Proposed Action would include zones of known contaminated soil and 
groundwater (Figure 3-3). These areas would be encountered during portions of the trench excavation 
and boring activities. The excavation work in the these areas would increase the potential for exposure to 
hazardous materials, increase the likelihood of a hazardous material release to the environment, and 
generate significant volumes of soil and water requiring disposal as hazardous waste. If all applicable 
federal, state, local, and Air Force rules and regulations were followed, completion of the Proposed 
Action would not result in a significant impact on hazardous materials/hazardous waste. 

Excavation of the trench and boring activities and the subsequent installation of the drainage diversion 
pipe through known areas of contamination could potentially affect future IR.P investigations and 
remedial activities. The potential impacts include altering the natural pattern of groundwater occurrence 
at the site, altering the permeability of the soils at the site due to the sand placed around the pipe, and 
creating an obstacle to investigation and remediation design and excavation/construction. However, the 
soil and groundwater sampling and analysis associated with the proposed project would assist the IRP 
effort to delineate and quantify contamination at IR.P Site 3. Disposal of contaminated soil and 
groundwater encountered during the course of the project would also contribute to the IR.P remediation 
effort. In the long term, diverting surface water runoff from the upgradient areas would reduce 
groundwater recharge to IR.P Site 3, and possibly reduce the volume of groundwater requiring 
remediation. All soil excavated from IR.P Site 3 and the adjacent area to the east will be sampled and 
characterized in an analytical laboratory for proper disposal methods pursuant to the Porter-Cologne Act. 
Excavation spoils would be stored temporarily alongside the trench. Although not planned, if excavation 
through IRP Site 3 is done during the rainy season (starting in October), excavated soils would be 
containerized and sampled immediately upon excavation. No contaminated or suspect contaminated soil 
from the IR.P Site 3 area or the adjacent area to the east will be backfilled or removed from the site 
without analytical results to determine its proper method of disposal. Soil that meets appropriate 
regulatory guidelines/maximum contaminant levels will be used as backfill in the IR.P' Site 3 area only. 
IR.P Site 3 soil that meets designated levels for landfill disposal will be taken to the Vandenberg AFB 
landfill or another permitted sanitary landfill. Soil that exceeds designated levels will be properly 
disposed of as hazardous waste. 

The contractor will coordinate with 30 CES/CEVR prior to and during all excavation activities. In 
addition, 30 CES/CEVR will be provided copies of all sampling analysis. 

4.7.2 Alternative 1 

The impacts to hazardous materials/hazardous waste management for Alternative 1 would be slightly 
larger than for the Proposed Action due to the larger volume of excavated soil from IR.P Site 3 (see 
section 4.2 Geology and Soils). 

Psge4-16 Fins/ EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 



I 
I 
I 
I 
I 
I 
I 
I 

4.7.3 Alternative 2 

The impacts to hazardous materials/hazardous waste management for Alternative 2 would be slightly 
larger than for the Proposed Action due to the larger volume of excavated soil from IRP Site 3 (see 
section 4.2 Geology and Soils). 

4.7.4 Alternative 3 

The impacts to hazardous materials/hazardous waste management for Alternative 3 would be slightly 
larger than for the Proposed Action due to the larger volume of excavated soil from IRP Site 3 (see 
section 4.2 Geology and Soils). 

4.7.5 No-Action Alternative 

The No-Action Alternative would create no additional hazardous materials or a need for waste 
management; therefore, no impacts would occur. Under the No-Action Alternative, there would be no 
excavation through IRP Site 3, no disturbance of contaminated soil and groundwater and no impact to 
future remediation activities. 

4.7.6 Mitigation Measures 

No significant impacts to hazardous materials and waste have been identified, therefore no mitigation 
measures are required. All federal, state, local, and Air Force rules and regulations pertaining to 
hazardous waste handling, treatment, storage, and disposal will be followed to prevent impacts from 
excavation through contaminated areas. 

4.8 AIR QUALITY 

4.8.1 Proposed Action 

The assumptions and calculations used in assessing impacts of the Proposed Action on air quality are 
presented in Appendix B. Although no significant impacts would be anticipated for the Proposed Action, 
standard SBCAPCD recommended mitigation measures for PM10 are included in this document to reduce 
PM10 impact in Santa Barbara County areas of nonattainment and protect regional air quality. 

4.8.2 Proposed Action Pollutant-Emitting Activities 

The pollutant emitting activities, sources of emissions, and resulting pollutants that would occur under the 
Proposed Action are listed in Table 4-1. 

4.8.2.1 Proposed Action Construction Activities 

Construction activities, which include excavation, compact, backfill, and construction would be confined 
to the proposed site. In order to determine a worst-case scenario for air quality, the construction activities 
are estimated to be complete in 1 year. 

Several types of heavy equipment would be used throughout the construction phase of the project. 
During construction, it is assumed that not all equipment would operate simultaneously. 
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Table 4-1 
Proposed Action Emission Activity, Source, and Potential Pollutant from Emission Activity 

Emission Activity 
Construction 

Mobile Source1 

Site Preparation 
(Fugitive Dust) 

Source 
Excavation; 
Compact and backfill; and 
Concrete use 

Construction vehicles 

Workers' vehicles; 
Construction vehicles; 
Wind erosion; and 

Potential Pollutant 
NOx; SOx; PMw; CO; 
and ROC 

NOx; SOx; PMw; CO; 
and ROC 
PMw 

Dirt piling or material handling 
Notes: I - Emissions from mobile sources include exhaust emissions from mobile equipment and motor vehicles during 

construction and site preparation. 
2 - Emissions from site preparation are from entrained vehicle emissions, wind erosion, dirt piling, and material 

handling. 

During storm drain pipe installation for the Proposed Action and Alternatives, a section of the proposed 
project would involve trenching through the IRP Site 3, which is contaminated with volatile and non
volatile hydrocarbons and various metals. During trenching, soil excavation and piling, and ground 
disturbance activities at IRP Site 3, the volatile hydrocarbons in the contaminated soil would potentially 
volatilize and result in fugitive hydrocarbon emissions. Resulting emissions during all construction 
activities, including those that pass through IRP Site 3, are presented in Appendix B, Table B-5. 

4.8.2.2 Mobile Source 

Mobile source emissions include mobile equipment traveling on-site and off-site, and construction work 
force travel. Emission calculations and technical assumptions for the mobile source are presented in 
Appendix B, Table B-6. 

4.8.2.3 Site Preparation 

For the Proposed Action, resulting emissions from site preparation are generated from wind erosion, dirt 
piling, material handling, and entrained PM10 emissions from passenger vehiCle and truck travel. Site 
preparation emissions are calculated and presented in Appendix B, Table B-7. 

4.8.3 General Air Quality 

The SBCAPCD rules and regulations applicable to this project are listed in Table 4-2. It is important to 
note that stationary source equipment, if not exempted by SBCAPCD Rule 202, would require a Permit to 
Operate prior to operational activities. Typical equipment requiring a permit includes, but is not limited 
to, internal combustion engines and equipment (generators and compressors). 
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Table 4-2 
SBCAPCD Air Quality Compliance Rules Applicable to Proposed Project 

Compliance by Existing Installations: Conflicts 
Permits Required 
Exemptions to Rule 201 
Standards for Granting Applications 
Conditional Approval of Authority to Construct or Permit to Operate 
Fees 
Circumvention 
Visible Emissions 
Nuisance 
Particulate Matter- Northern Zone 
Specific Contaminants 
Sulfur Content of Fuels 

Rule 101 
Rule 201 
Rule 202 
Rule 205 
Rule 206 
Rule 210 
Rule 301 
Rule 302 
Rule 303 
Rule 304 
Rule 309 
Rule 311 
Rule 333 
Rule 702 
Rule 1001 

Control of Emissions from Reciprocating Internal Combustion Engines 
General Conformity1 

National Emission Standards for Hazardous Air Pollutants 
Note: 1 - General Confonnity is addressed within this EA. 

4.8.4 Project Emissions and General Air Quality Compliance 

4.8.4.1 Construction Emissions 

The Proposed Action would disturb the smallest area. In comparison, Alternative 1 represents the worst
case scenario because it would disturb the largest area and require the greatest number of construction 
operating hours and mobile source vehicle miles traveled. Therefore, Alternative 1 was used for 
estimating the total project emissions and for the conformity determination. Total estimated emissions for 
the proposed project are summarized in Table 4-3. 

Oxides of 
Nitrogen 

7.22 

Table 4-3 
Total Annual Emissions for Proposed Project 

(tons per year) 

Oxides of 
Sulfur 

0.61 

Carbon 
Monoxide 

6.47 24.32 

Notes: PM10 - particulate matter 10 microns or less in diameter. 
VOC- volatile organic compound. 

voc 
2.23 

The proposed project emissions would not be expected to exceed the SBCAPCD significant threshold of 
25 tons per year for any pollutant other than carbon monoxide, in a 12-month period (SBCAPCD Rule 
202, F.3). SBCAPCD does not set a limit for carbon monoxide emissions. Therefore, impacts from the 
proposed project are considered insignificant to the region's air quality. 
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4.8.4.2 Long-term/Operational Air Quality Impacts 

The proposed project is a short-term construction project that would not contribute to any long
term/operational air impacts; therefore, the proposed project's long-term/operational air quality impact is 
considered insignificant to the region's air quality. 

4.8.5 Conformity Analysis 

A formal air conformity applicability analysis is required for the proposed project to ensure that the 
Proposed Action would be in compliance with the implementation of the CAA and the SBCAPCD Rule 
702, General Conformity. For Santa Barbara County, the federal regulations require that the total annual 
emissions of ozone precursors (oxides of nitrogen and VOCs) associated with the proposed project should 
not exceed the de minimis level of 50 tons per year. 

A detailed air conformity analysis that includes the regulatory summary and a detailed description of the 
estimation of criteria pollutant emissions associated directly and indirectly with the worst case scenario, 
Alternative 1, of the proposed project activities is provided in Appendix B. Results from this study 
indicate that the total direct and indirect emissions from the construction and operation of the proposed 
project at Vandenberg AFB would not exceed federal de minimis conformity threshold values for ozone 
precursors. In addition, annual emission for each criteria pollutant from Alternative 1 would be well 
below 10 percent of the SBCAPCD 1996 Base Year Annual Emission Inventory level for each criteria 
pollutant. Therefore, Alternative 1 is deemed de minimis and not regionally significant, and is exempt 
from further conformity requirements, in accordance with conformity requirements set forth in 40 CPR 
(b), (c), Section 176 (c) (4) of the CAA, and SBCAPCD Rule 702 General Conformity. Furthermore, 
since the potential air quality impacts from Alternative 1 are the worst case scenario and deemed de 
minimis and regionally insignificant, the Proposed Action, Alternative 2, and Alternative 3 are likewise 
deemed de minimis, regionally insignificant, and exempt from further conformity analysis. 

4.8.6 No-Action Alternative 

Under the No-Action Alternative, there would be no landfill drainage improvements, therefore, there 
would be no air quality impacts associated with the No-Action Alternative. 

4.8.7 Mitigation Measures 

No significant impacts to air quality have been identified for the proposed project, therefore no mitigation 
measures are required. However, standard best management practices to reduce PM10 emissions to avoid 
potentially significant air quality impacts, including the effect of residual impacts, are described below. A 
50-percent reduction in fugitive dust would be achieved through proper implementation of the following 
practices. 

• 

• 

Psge4-20 

During operation, water trucks or sprinkler systems wiii be used to keep aii areas of 
vehicle movement damp enough to prevent dust from leaving the site. At a minimum, 
this mitigation will include wetting down such areas in the late morning and after work is 
complete for the day. Increased watering frequency will take place whenever the wind 
speed exceeds 15 miles per hour. This practice will also ensure compliance with 
SBCAPCD Rule 302 Visible Emissions. 

Vehicle speed on the disturbed area will be no more than 15 miles per hour . 
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• 

• 

4.9 

4.9.1 

Any imported, exported, and stockpiled fill material will be covered. All trucks 
transporting material will be tarped from the point of origin. 

The contractor's foreman will be responsible for implementing and monitoring the 
mitigation measures. The mitigation measures will also be noted on the grading and 
plans. 

HEALTH AND SAFETY 

Proposed Action 

Health and safety concerns intrinsic to excavation and construction activities include potential trench 
collapse, hazardous/low-oxygen atmospheres resulting from the confmed-space conditions in the trench, 
injuries caused by falling into the trench, and the hazards of operating heavy equipment. These potential 
hazards would be present throughout the project as a whole. The engineering planners would ensure that 
the construction contractor complies with the Occupational Safety and Health Act (OSHA), AFOSH 
regulations, the USACE Safety and Health Requirements Manual (EM 385-1-1), and other recognized 
standards for operations that involve excavation and construction. Restricted public access to the 
proposed construction site would be ensured through use of signs and fencing. 

In addition to the health and safety concerns associated with excavation and construction, the Proposed 
Action includes work in IRP Site 3 and the adjacent area to the southeast. Contaminated soil and 
groundwater will be encountered during the trench excavation in these areas. Workers involved with the 
excavation and construction activities in these areas would be exposed to the COPCs at the site. Volatile 
organic compounds such as TCE and PCE in the soil and groundwater would diffuse into the air when 
exposed by excavation, and pose a potential inhalation and/or explosive hazard. The vapors would 
concentrate within the confined space of the trench. These potential hazards would be present at Site 3 
and the adjacent area to the southeast. Workers involved with excavation and construction activities 
within Site 3 will have successfully completed Hazardous Waste Workers' Operations Level Health and 
Safety (HAZWOPER) training, satisfying the OSHA Hazardous Waste Operations and Emergency 
Response Standards. 

The engineering planner would also ensure that the construction contractor provides for the health and 
safety of workers and all subcontractors who would be exposed to their operations or services. 
Contractors generally must submit a health and safety plan to the base and appoint a formally trained 
individual to act as safety officer. The appointed individual would be the point of contact on all problems 
involving job site safety. The project health and safety plan would include the following elements: site 
worker health and safety training and certification; air monitoring program with a direct-reading organic 
vapor analyzer and an explosivity meter, respiratory protection program, personal protective equipment 
and action levels for personal protective equipment upgrades. The project health and safety plan would 
be developed with the participation of the IRP program. During performance of work, the contractor 
must comply with all provisions and procedures prescribed for the control and safety of construction team 
personnel and visitors to the job site. Compliance with regulations would ensure that no health and safety 
impacts result from implementing the Proposed Action. 

The route of the Proposed Action north of Pine Canyon Road includes the approximate vicinity of a 
Camp Cooke hand grenade training course (USACE 1953). Unexploded ordnance potentially remaining 
in this area may be detonated by only a slight movement, resulting in an explosion, burning, or release of 
smoke. Special precautions need to be taken in this area. Before construction can begin, an Air Force 
Form 35 must be completed, which requires the consultation and approval of the Vandenberg AFB BOD 
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office. All excavation and construction contractors and workers must comply with EOD 
recommendations for site safety. If an item suspected to be UXO is discovered anywhere on the project 
route, the following steps should be taken: do not disturb the item, mark the location with anything 
available, notify the safety officer, and direct the EOD team to it. 

The locations of buried utility lines in the project area would be identified by base utilities personnel 
involved in reviewing and approving the Air Force Form 35 required for all construction projects. If 
necessary, the project alignment would be changed to avoid buried lines. No excavation would be done 
near buried utility lines. 

If noise levels exceed 90 dBA Leq continuously for an 8-hour work period, employers will provide 
"feasible administrative or engineering controls" to reduce noise levels to below 90 dBA Leq. If such 
controls are not feasible, the regulations state that "personal protective equipment shall be provided and 
used to reduce sound levels." 

If workplace noise levels exceed a time-averaged limit of 85 dBA Leq continuously for an 8-hour work 
period, employers will administer a continuing, effective hearing conservation program, including 
monitoring sound levels, implementing an audiometric testing program, and providing hearing protectors, 
as described in the Occupational Safety and Health Administration regulations. 

All aspects of implementing the Proposed Action would comply with the Occupational Safety and Health 
Act, AFOSH regulations, the U.S. Army Corps of Engineers Safety and Health Requirements Manual 
(EM 385-1-1), and other recognized standards. 

4.9.2 Alternative 1 

The health and safety concerns associated with excavation, construction, and hazardous materials/waste 
would be the same for Alternative 1 as for the Proposed Action. Although the alignment for Alternative 1 
does not pass through a historical ordnance use area, an Air Force Form 35 including review by 
Vandenberg AFB EOD personnel would be required. All excavation and construction contractors and 
workers must comply with EOD recommendations for site safety. If an item suspected to be UXO is 
discovered anywhere on the project route, the following steps should be taken: do not disturb the item, 
mark the location with anything available, notify the safety officer, and direct the EOD team to it. 

4.9.3 Alternative 2 

The health and safety concerns for Alternative 2 would be the same as those for Alternative 1 as for the 
Proposed Action. 

4.9.4 Alternative 3 

The heaith and safety concerns associated with excavation, construction, and hazardous materiais/waste 
would be the same for Alternative 3 as for the Proposed Action. Since Alternative 3 would follow a route 
similar to the Proposed Action, it would also include the approximate vicinity of a Camp Cooke hand 
grenade training course located north of Pine Canyon Road (USACE 1953). As a result, the special 
precautions described for the Proposed Action must also be taken for Alternative 3 in this area. Before 
construction can begin, an Air Force Form 35 must be completed, which requires the consultation and 
approval of the Vandenberg AFB EOD office. All excavation and construction contractors and workers 
must comply with EOD recommendations for site safety. If an item suspected to be UXO is discovered 
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anywhere on the project route, the following steps should be taken: do not disturb the item, mark the 
location with anything available, notify the safety officer, and direct the BOD team to it. 

4.9.5 No-Action Alternative 

Under the No-Action Alternative landfill drainage improvements would not be made and storm water 
runoff would continue to flow through the landfill. If water continued to flow through the landfill, health 
and safety hazards caused by potentially exposed waste and the generation of leachate would continue to 
exist. 

4.9.6 Mitigation Measures 

With appropriate regulatory compliance, the project would have no impacts on public or worker health 
and safety. Therefore, no mitigation measures would be required. 

4.10 LAND USE/VISUAL RESOURCES 

4.10.1 Proposed Action 

4.10.1.1 Land Use 

The Proposed Action would not conflict with, disrupt, or divide established land uses or land use 
configurations, or represent a substantial change in existing land uses. Therefore, no significant impacts 
to land use would occur due to the Proposed Action. 

4.10.1.2 Visual Resources 

Visual resources would be temporarily impacted during construction of the proposed storm drain from the 
on-site storage and use of construction equipment. However, the Proposed Action, once completed, 
would not interfere with existing scenic views, block visibility, or produce light and glare inconsistent 
with existing area uses. Therefore, no significant impacts to visual resources would occur due to the 
Proposed Action. 

4.10.2 Alternative 1 

4.10.2.1 Land Use 

Alternative 1 would not conflict with, disrupt, or divide established land uses or land use configurations, 
or represent a substantial change in existing land uses. Therefore, no significant impacts to land use 
would occur due to Alternative 1. 

4.10.2.2 Visual Resources 

Impacts on visual resources would be the same for Alternative 1 as for the Proposed Action. Therefore, 
no significant impacts to visual resources would occur due to Alternative 1. 
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4.10.3 Alternative 2 

4.10.3.1 Land Use 

Alternative 2 would not conflict with, disrupt, or divide established land uses or land use configurations, 
or represent a substantial change in existing land uses. Therefore, no significant impacts to land use 
would occur due to Alternative 2. 

4.10.3.2 Visual Resources 

Impacts on visual resources would be the same for Alternative 2 as for the Proposed Action. Therefore, 
no significant impacts to visual resources would occur due to Alternative 2. 

4.10.4 Alternative 3 

4.10.4.1 Land Use 

Alternative 3 would not conflict with, disrupt, or divide established land uses or land use configurations, 
or represent a substantial change in existing land uses. Therefore, no significant impacts to land use 
would occur due to Alternative 3. 

4.10.4.2 Visual Resources 

Impacts on visual resources would be the same for Alternative 3 as for the Proposed Action. Therefore, 
no significant impacts to visual resources would occur under Alternative 3. 

4.10.5 No-Action Alternative 

Under the No-Action Alternative, no landfill drainage improvements would be made and there would be 
no construction. Therefore, there would be no impacts to land uses or visual resources. 

4.10.6 Mitigation Measures 

There would be no significant land use or visual impacts under the Proposed Action. Therefore, no 
mitigation measures would be required. 

4.11 NOISE 

4.11.1 Proposed Action 

The Proposed Action would temporarily raise the ambient noise levels in the project area. There are 
sensitive noise receptors in the project vicinity. The project area is bordered on one side by the 30 CES, 
Engineering Complex, which contain personnel on a daily basis, and Lake Canyon. On the opposite side, 
the project site is bordered by the landfill and continuing vegetation. The buildings closest to the project 
area are approximately 600 and 750 feet away, respectively. Due to the distance between the project area 
and these buildings, and the short-term nature of the project, no significant noise impacts would occur as 
a result of the Proposed Action. Heavy machinery operates at the landfill daily and would contribute to 
the noise level during construction, however these noise levels would not be significant. 
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Construction activities would take place during the daytime, no earlier than 7:00 a.m. and no later than 
7:00p.m., otherwise the nighttime decibel penalties would be incurred when calculating the LnN/CNEL 
values. Typical noise levels for heavy construction equipment are shown in Table 4-4. 

Table 4-4 
Noise Levels of Heavy Construction Equipment 

Equipment Item 
Saws 
Dump truck 
Front end loader (1.5 cubic yards) 
Note: dBA- A-weighted decibels. 
Source: Beranek 1988. 

Maximum Noise Level (dBA) 
at 15 meters (50 feet) 

72-82 
84-87 
77-82 

Regulations issued by OSHA limit noise exposure in the workplace ("Control of Noise Exposure," Article 
105, Title 8 California Administrative Code). If workplace noise levels exceed a time-averaged limit of 
85 dBA Leq continuously for an 8-hour work period, employers must administer a continuing, effective 
hearing conservation program, including monitoring sound levels, implementing an audiometric testing 
program, and providing hearing protectors, as described in the OSHA regulations. 

Once constructed, the proposed storm drain alignment would be underground and would not constitute a 
noise impact on surrounding buildings. Therefore, operation phase noise from the Proposed Action 
would be less than significant. 

4.11.2 Alternative 1 

Impacts from noise would be larger under Alternative 1 than the Proposed Action due to the greater use of 
the jack and bore method to drill underneath roads and railroads. However, no significant impacts from 
noise would occur due to Alternative 1. 

4.11.3 Alternative 2 

Impacts from noise would be larger under Alternative 2 than the Proposed Action due to the greater use of 
the jack and bore method to drill underneath roads and railroads. However, no significant impacts from 
noise would occur due to Alternative 2. 

4.11.4 Alternative 3 

Impacts from noise would be larger under Alternative 3 than the Proposed Action due to the use of the 
jack and bore method to drill underneath roads and railroads. However, no significant impacts from noise 
would occur due to Alternative 3. 

4.11.5 No-Action Alternative 

Under the No-Action Alternative, no landfill drainage improvements would be made. Therefore, there 
would be no noise impacts due to construction. 

Final EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 

Page4-25 



4.11.6 Mitigation Measures 

No significant impacts to noise were identified for the proposed project, therefore no mitigation measures · 
are required. Construction noise impacts can be minimized by maintaining the equipment, mufflers, and 
other machinery according to manufacturers' recommendations. Construction will be limited to daytime 
hours, meaning no earlier than 7:00 a.m. and no later than 7:00 p.m., otherwise the nighttime decibel 
penalties are incurred when calculating Lru/CNEL values. 

If noise levels exceed 90 dBA Leq continuously for an 8-hour work period, employers are required to 
provide "feasible administrative or engineering controls" to mitigate noise levels to below 90 dBA Leq. If 
such controls are not feasible, the regulations state that "personal protective equipment shall be provided 
and used to reduce sound levels." 

4.12 UTILITIES 

4.12.1 Proposed Action 

The Proposed Action would not impact utilities beyond connecting some of the existing storm drain lines 
in the project area to the new drainage diversion. 

To insure that none of the existing utility lines are disturbed, the procedures outlined below would need to 
be followed. In addition, all the necessary safety precautions should be taken to ensure worker safety. 
Facility blueprints should be used to estimate the location of utilities. Prior to any construction, an Air 
Force Form 35 (digging permit) would be needed for each project site. This permit would require the 
notification and approval of the base Utilities Shops and 30 Communications Squadron for the proposed 
project alignment. Upon notification, these divisions would flag the location of the utility lines in the 
project area. The 30th Communications Squadron follows the same process in identifying telephone and 
fiber optic lines. The Exterior Electric shop would be consulted for the identification and location 
flagging of underground electric lines in the project area. Once the appropriate divisions have been 
notified and all of the utilities are identified, the permit to authorize excavation could be obtained. 

4.12.2 Alternative 1 

The impacts to utilities would be similar to those from the Proposed Action. Therefore, there would be 
no significant impacts to utilities due to Alternative 1. 

4.12.3 Alternative 2 

The impacts to utilities would be similar to those from the Proposed Action. Therefore, there would be 
no significant impacts to utilities due to Alternative 2. 

.. 11ol'ti .. 
'lo.l-"o'l Alternative 3 

The impacts to utilities would be similar to those from the Proposed Action. Therefore, there would be 
no significant impacts to utilities due to Alternative 3. 

4.12.5 No-Action Alternative 

Under the No-Action Alternative, no landfill drainage improvements would be made. Therefore there 
would be no impacts to utilities. 
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4.12.6 Mitigation Measures 

Since the Air Force Form 35 is automatically required, no impacts to utilities have been identified, and no 
mitigation measures would be required. 

4.13 TRANSPORTATION/CIRCULATION 

4.13.1 Proposed Action 

The storm drain alignment for the Proposed Action would cross Pine Canyon Road using an open cut 
with slurry. This process would not effect traffic on Pine Canyon Road, however, and no road closures 
would be expected. Therefore, impacts to traffic would be less than significant. 

4.13.2 Alternative 1 

The storm drain alignment for Alternative 1 would cross under the road on the west side of the New 
Mexico and Utah Street intersection. A horizontal jacking machine would be used to ·~ack" the storm 
drain pipe under the road. This process would not effect traffic on New Mexico Road, and no road 
closures would be expected. Therefore, impacts to traffic would be less than significant. 

4.13.3 Alternative 2 

Construction of Alternative 2 would have similar traffic impacts as Alternative 1. Therefore, impacts to 
traffic would be less than significant. 

4.13.4 Alternative 3 

The storm drain alignment for Alternative 3 would cross under the road on the west side of the New 
Mexico and Utah Street intersection. Construction activities would then be limited to the roadside of Pine 
Canyon Road, then cross under Pine Canyon Road to connect with existing storm drains leading to the 
lakes in Lake Canyon. A horizontal jacking machine would be used to "jack" the storm drain pipe under 
the road. This process would not effect traffic on New Mexico or Pine Canyon Roads, and no road 
closures would be expected. Therefore, impacts to traffic would be less than significant. 

4.13.5 No-Action Alternative 

Under the No-Action Alternative, no landfill drainage improvements would be made, no construction 
would occur, and a storm drain would not be jacked under the road near the landfill. Therefore, there 
would be no impacts to traffic from the No-Action Alternative. 

4.13.6 Mitigation Measures 

Impacts to traffic would be less than significant. Therefore, no mitigation measures would be required. 
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4.14 ENVIRONMENTAL JUSTICE 

4.14.1 Proposed Action 

No minority or low-income populations are located in the project area, or would be affected in any way 
by the Proposed Action. Therefore, the Proposed Action would not have any high health or 
environmental effects on minorities, low-income populations, or communities. 

4.14.2 Alternative 1 

The impacts to environmental justice would be the same as for the Proposed Action. 

4.14.3 Alternative 2 

The impacts to environmental justice would be the same as for the Proposed Action. 

4.14.4 Alternative 3 

The impacts to environmental justice would be the same as for the Proposed Action. 

4.14.5 No-Action Alternative 

No environmental justice impacts would occur under the No-Action Alternative. 

4.14.6 Mitigation Measures 

Because there would be no environmental justice impacts, no mitigation measures would be required. 

4.15 CUMULATIVE IMPACTS 

4.15.1 Proposed Action 

Major projects currently under construction as well as reasonably foreseeable projects on North 
Vandenberg AFB include the basewide demolition project, military family housing, several proposed road 
repair projects, and the 13th Street bridge retrofit project. The Basewide Demolition Program on 
Vandenberg AFB is a project to demolish 82 facilities that have outlived their usefulness due to their 
abandonment or state of repair (U.S. Air Force 1988). The Military Family Housing Project consists of 
14 phases to replace 1,781 housing units in the Military Family Housing Area along Lompoc-Casmalia 
Road. The proposed road repair projects on Vandenberg AFB will be staggered according to project
specific mitigation and the 13th Street bridge retrofit project will start in late spring or early summer of 
2003. 

Cumulative impacts to solid waste, traffic, and air quality would potentially occur if the Proposed Action 
were to coincide with other proposed construction projects in the vicinity. 

A cumulative impact to solid waste would occur if the Proposed Action and the other proposed projects in 
the vicinity together greatly increased the waste (including construction/demolition debris), disposed of in 
the Vandenberg AFB Landfill or increased the amounts generated beyond available waste management 
capacities. However, base projects are required to follow the Vandenberg AFB Solid Waste Management 
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Plan to reduce impacts to solid waste management. Therefore, cumulative impacts would not be 
considered significant. 

Cumulative impacts to traffic could occur if the Proposed Action was implemented concurrently with 
other proposed construction projects on base. Since the traffic on the base is usually minimal, this impact 
will not be significant. Staggering of the construction schedule would further ensure that these impacts 
would remain minimal. 

A cumulative impact to air quality would occur if the Proposed Action and the other proposed 
construction projects collectively were to increase the air contaminants beyond significance thresholds set 
by applicable regulations. Dust from construction activities may also be a factor in determining a 
significant impact. Although no significant impacts would be anticipated for the proposed project, 
standard mitigation measures to reduce PM10 emissions to avoid potentially significant air quality 
impacts, including the effect of residual impacts, are described in Section 4.8.6. If all proposed projects 
follow necessary federal, state, local, and Air Force rules and regulations and implement best 
management practices, cumulative impacts to air quality would not occur. 

4.15.2 Alternative 1 

Cumulative impacts generated under Alternative 1 would be the same as those generated under the 
Proposed Action. Therefore, cumulative impacts to solid waste, traffic, and air quality would potentially 
occur if Alternative 1 coincided with other proposed construction projects in the vicinity. However, as 
described for the Proposed Action, cumulative impacts generated by Alternative 1 would be less than 
significant. · 

4.15.3 Alternative 2 

Cumulative impacts generated under Alternative 2 would be the same as those generated under the 
Proposed Action. Therefore, cumulative impacts to solid waste, traffic, and air quality would potentially 
occur if Alternative 2 coincided with other proposed construction projects in the vicinity. However, as 
described for the Proposed Action, cumulative impacts generated by Alternative 2 would be less than 
significant. 

4.15.4 Alternative 3 

Cumulative impacts generated under Alternative 3 would be the same as those generated under the 
Proposed Action. Therefore, cumulative impacts to solid waste, traffic, and air quality would potentially 
occur if Alternative 3 coincided with other proposed construction projects in the vicinity. However, as 
described for the Proposed Action, cumulative impacts generated by Alternative 3 would be less than 
significant. 

4.15.5 No-Action Alternative 

Under the No-Action Alternative, no construction activities would take place. Therefore, there would be 
no cumulative impacts. 

4.15.6 Mitigation Measures 

No cumulative impacts were identified for the proposed project, therefore no mitigation measures are 
required. 
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5.0 APPLICABLE REGULATIONS AND AGENCY 
COORDINATION 

This section provides a list of the federal, state, local, and Air Force regulations with which Vandenberg 
AFB must comply prior to and during construction and operation of the Proposed Action. 

5.1 FEDERAL REGULATIONS 

The NEPA (Public Law 91-190, 42 U.S.C. 4321-4347 as amended) requires federal agencies to analyze 
the potential environmental impacts of major federal actions and alternatives and to use these analyses as 
a decision-making tool on whether and how to proceed with a Proposed Action. 

The Clean Air Act (40 CFR Part 50) states that all applicable state and national ambient air quality 
standards must be maintained during the operation of any emission source. The NAAQS include both 
primary and secondary standards for various pollutants. Primary standards are mandated by the CAA to 
protect public health, while secondary standards are intended to protect the public welfare from adverse 
impacts of pollution, such as materials soiling, vegetation damage, and visibility impairment. 

The Clean Air Act Amendments of 1990 established new federal nonattainment classifications, new 
emission control requirements, and new compliance dates for areas in nonattainment. The nonattainment 
classifications are based on a design day value. The design day value is the fourth highest pollutant 
concentration recorded in a 3-year period. The requirements and compliance dates are based on the 
nonattainment classification. 

The Clean Air Act Amendments generally require ozone nonattainment areas to demonstrate a reduction in 
VOC emissions by 15 percent for the first 6 years (by November 15, 1996), and 3 percent annually 
thereafter, until attainment is reached. This plan to reach attainment is included in a State Implementation 
Plan (SIP) and shows current emission inventories and control measures that will lead to a reduction in 
future emissions. 

The Clean Water Act (33 U.S.C. 1251 et seq.) prohibits the discharge of pollutants from a point source 
into navigable waters of the United States, except in compliance with a NPDES (40 CFR Part 122) 
permit. The navigable waters of the United States are considered to encompass any body of water whose 
use, degradation, or destruction will affect interstate or foreign commerce. 

Section 402 of the Clean Water Act requires that the U.S. EPA establish regulations for issuing permits 
for storm water discharges associated with industrial activity. A NPDES permit is required if activities 
involve the disturbance of more than 5 acres of land. A Notice of Intent must be submitted to the 
RWQCB by Vandenberg AFB and a SWPPP must be developed. After May 2002, NPDES regulations 
will change to include all construction projects of 1 to 5 acres (Fabry 1999). 

Section 404 of the Clean Water Act establishes a program to regulate the discharge of dredged and fill 
materials into waters of the United States, including wetlands. Activities in waters of the United States 
that are regulated under this program include fills for development, water resource projects (such as darns 
and levees), infrastructure development (such as highways and airports), and conversion of wetlands to 
uplands for farming and forestry. U.S. EPA and the USACE jointly administer the program. In addition, 
the USFWS, the National Marine Fisheries Service, and state resource agencies have important advisory 
roles. 
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The RCRA of 1974 (42 U.S.C. 6901 et seq.) was designed to control the handling and disposal of 
hazardous substances by responsible parties. Hazardous waste, as defined by RCRA, is a "waste that may 
cause or significantly contribute to serious illness or death, or that poses a substantial threat to human 
health or the environment when improperly disposed." The treatment, storage, and disposal of solid 
waste (both hazardous and nonhazardous) are regulated under the Solid Waste Disposal Act as amended 
by RCRA and the Hazardous Solid Waste Amendments of 1984. 

The SARA of 1986, Title III: EPCRA establishes standards for community right-to-know programs and 
requires the reporting of releases of certain toxic chemicals. The local planning committee, comprising 
government, news media, industry, environmental organizations, and medical representatives, receives 
the right-to-know information from facilities. Facilities with Standard Industrial Classification codes 
between 20 and 39 that manufacture, process, or otherwise use listed toxic chemicals, must report a 
release of these toxic chemicals to the environment, in greater than reportable quantities, on a Form R. 

Executive Order 11990 May 24, 1977. This Executive Order requires federal agencies to take actions to 
minimize the destruction, loss, or degradation of Wetlands, and to preserve and enhance the natural and 
beneficial values of wetlands. 

Executive Order 12856. Federal Compliance with Right-to-Know Laws and Pollution Prevention 
Requirements (1993). This Executive Order requires federal agencies to develop comprehensive P2 
strategies and to attempt reductipn of their emissions of toxic chemicals or toxic pollutants by 50 percent 
by 1999. 

CFR 29 Section 1910.120. Requires 40-hour hazardous materials response training. 

The NHPA (16 U.S.C. 470 et seq.) is the key federal law establishing the foundation and framework for 
historic preservation in the United States. The Act authorizes the Secretary of the Interior to expand and 
maintain an National Register of Historic Places. In addition, it establishes an Advisory Council on 
Historic Preservation as an independent federal entity, requires federal agencies to take into account the 
effects of their undertakings on historic properties and afford the Advisory Council an opportunity to 
comment upon any undertaking that may affect properties listed or eligible for listing in the National 
Register, and makes the heads of all federal agencies responsible for the preservation of historic 
properties owned or controlled by them. 

Archaeological and Historic Preservation Act (16 U.S.C. 469a et seq.). The act is directed toward 
preserving historic and archaeological data that would otherwise be lost as a result of federal construction 
or other federally licensed or assisted activities. The act authorizes the Department of the Interior to 
undertake recovery, protection, and preservation of archaeological or historic data. 

American Indian Religious Freedom Act (42 U.S.C. 1996). On and after August 11, 1978, it shall be the 
policy of the United States to protect and preserve for American Indians their inherent right of freedom to 
beiieve, express, and exercise the traditional religions of the A..'nerican Indian, Eskimo, Aleut, and Native 
Hawaiians, including but not limited to access to sites, use and possession of sacred objects, and the 
freedom to worship through ceremonials and traditional rites. 

The Endangered Species Act of 1973 declares the intention of the Congress to conserve threatened and 
endangered species and the ecosystems on which those species depend. The act requires that federal 
agencies, in consultation with the USFWS and the National Marine Fisheries Service, use their authorities 
in furtherance of its purposes by carrying out programs for the conservation of endangered or threatened 
species. 

Page 5-2 Final EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

' I 

Section 7 of the Endangered Species Act (16 U.S.C. 1536) contains provisions that require federal 
agencies to consult with the Secretary of Interior and to take necessary actions to ensure that actions 
authorized, funded, or carried out by them do not jeopardize the continued existence of endangered 
species and threatened species. Federal agencies must ensure that actions taken will not result in the 
destruction or modification of the habitat of endangered species. 

5.2 STATE OF CALIFORNIA REGULATIONS 

The California Clean Air Act of 1988 develops and implements a program to attain the CAAQS for 
ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, PM10, lead, sulfates, hydrogen sulfide, and 
vinyl chloride. Similar to the federal nonattainment rating system, the state ozone nonattainment rating 
system is based on the design day concentration. Attainment is reached when the design day 
concentration falls below 0.09 part per million. 

Santa Barbara County is considered a serious nonattainment area and the SBCAPCD is required to 
implement new emission control measures. These control measures include an indirect and area source 
control program, application of Reasonably Available Control Technology to existing stationary sources, 
a modification to the permitting program to achieve no net increase of emissions from new or modified 
stationary sources that have the potential to emit at least 25 tons per year of nonattainment pollutants or 
their precursors, and consideration of reasonable transportation control measures. Vandenberg AFB is 
required to comply with the SBCAPCD rules and regulations. 

The federal Clean Air Act, 40 CFR Part 51, gives state and local agencies the authority to establish air 
quality rules and regulations. Rules adopted by the local air pollution control districts and accepted by the 
Air Resources Board are included in the SIP. When approved by the U.S. EPA, these rules become 
federally enforceable. The SBCAPCD, having received the necessary approvals, regulates stationary 
sources of air pollution in the county. 

The California Integrated Waste Management Act of 1989 specifies waste reduction mandates for 
municipal solid waste facilities. The Vandenberg AFB Class ill Landfill must reduce the amount of solid 
waste received by 50 percent in the year 2000 from a baseline waste generation survey conducted in 1990. 
Construction and demolition debris accounted for nearly 50 percent of the totallandfilled waste stream in 
calendar year 1995. 

The California Hazardous Waste Control Law imposes obligations on facilities that generate hazardous 
waste. This law applies to federal facilities insofar as the law requires permitting, inspections, and 
monitoring. State waste disposal standards, reporting duties, and submission to state inspections are 
required of federal facilities. 

The Porter-Cologne Water Quality Control Act protects all waters of the state for the use and enjoyment 
of the people of California and declares that the protection of water resources be administered by the 
regional water quaiity control boards with statewide coordination managed by the State Water Resources 
Control Board. 

California Administrative Code, Sections 66001 through 67181, contains California's hazardous materials 
regulations. 
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5.3 FEDERAL, STATE, AND COUNTY REGULATORY PERMITS REQUIRED 

The following coordination, approval, and permits will be required for the Proposed Action and 
Alternatives 1, 2, and 3. 

• 

• 

• 

• 

• 

• 

5.4 

The proposed construction activity would involve disturbance of more than 5 acres, and 
therefore would be subject to NPDES permit requirements; 

Coordination with USACE for Section 404 permit consultation; 

Coordination with the California RWQCB for Section 401 permit consultation, and for 
excavation in IRP Site 3; 

Coordination with the U.S. Fish and Wildlife Service for informal Section 7 consultation; 

In the event that previously undocumented cultural resources are discovered during 
construction activities, coordination with the State Historic Preservation Officer in 
compliance with Section 106 of the NHP A; and 

Coordination with the County of Santa Barbara for alterations proposed within the 
landfill boundary. 

AIR FORCE INSTRUCTIONS, APPROVALS, AND REVIEWS 

The following approvals, reviews, and other actions will be conducted by Vandenberg AFB prior to 
implementing the Proposed Action and Alternatives 1, 2, and 3: 

• 

• 

Page 5-4 

Completion of Air Force Form 813, Air Force Form 35, and field clearance of the work 
site for natural and cultural resources, underground utilities, and ordnance prior to 
commencement of construction; and 

Signature and approval from HQ AFSPC (Air Force Space Command) for a FONP A for 
impacts to wetlands from the proposed project. 
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AFB 
AFI 
AFOSH 
AOC 
AOI 
APE 

bgs 

CAAQS 
Cal/EPA 
Cal trans 
CAP 
CCR 
CDFG 
CECB 
CEQ 
CERCLA 
CES 
CEVPC 
CFR 
CMP 
CNEL 
CNPS 
COPC 
CWA 

dB 
dB A 
DCE 
DERP 
DOD 
DOT 
DTSC 

EA 
EO 
EOD 
EPCRA 

FONPA 
FS 
FT 

HDPE 

ACRONYMS AND ABBREVIATIONS 

Air Force Base 
Air Force Instruction 
Air Force Occupational Safety and Health 
Area of Concern 
Area of Interest 
Area of Potential Effects 

below ground surface 

California Ambient Air Quality Standards 
California Environmental Protection Agency 
California Department of Transportation 
Clean Air Plan 
California Code of Regulations 
California Department of Fish and Game 
Base Planning Office 
Council on Environmental Quality 
Comprehensive Environmental Response, Compensation and Liability Act 
Civil Engineering Squadron 
30th Space Wing Cultural Resources 
Code of Federal Regulations 
corrugated metal pipe 
Community Noise Equivalent Level 
California Native Plant Society 
chemical of potential concern 
Clean Water Act 

decibels 
A -weighted decibels 
1 ,2-dichloroethane 
Defense Environmental Restoration Program 
Department of Defense 
Department of Transportation 
Department of Toxic Substances Control 

environmental assessment 
Executive Order 
Explosive Ordnance Disposal 
Emergency Planning and Community Right-to-Know Act 

Finding of No Practicable Alternative 
federal species of concern 
federally listed as threatened 

high density polyethylene 
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IRP 

JEG 

MBTA 
msl 

NAAQS 
NEPA 
NHPA 
NPDES 
NRHP 

OSHA 

P2 
PAH 
PCE 
PM2.:~ 
PM to 

PPA 

RCP 
RCRA 
RI 
RWQCB 

S/G 
SARA 
SBCAPCD 
SIP 
sw 
SWPPP 
SWRCB 

TCE 
TPH 

UCSB 
u.s.c. 
U.S. EPA 
US ACE 
USFWS 
USGS 
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Installation Restoration Program 

Jacobs Engineering Group, Inc. 

day-night noise level 
time-average equivalent noise level 

Migratory Bird Treaty Act 
mean sea level 

National Ambient Air Quality Standards 
National Environmental Policy Act 
National Historic Preservation Act 
National Pollutant Discharge Elimination System 
National Register of Historic Places 

Occupational Safety and Health Administration 

pollution prevention 
polyaromatic hydrocarbon 
perchloroethene 
particulate matter 2.5 microns or less in diameter 
particulate matter 10 microns or less in diameter 
Pollution Prevention Act 

reinforced concrete pipe 
Resource Conservation and Recovery Act 
remedial investigation 
Regional Water Quality Control Board 

S/G Testing Laboratories, Inc. 
Superfund Amendments and Reauthorization Act 
Santa Barbara County Air Pollution Control District 
State Implementation Plan 
Space Wing 
Storm Water Pollution Prevention Plan 
State Water Resources Control Board 

trichloroethene 
total petroleum hydrocarbons 

University of California, Santa Barbara 
U.S. Code 
U.S. Environmental Protection Agency 
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
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UST 
uxo 

voc 

WDR 

underground fuel storage tank 
unexploded ordnance 

volatile organic compound 

Waste Discharge Requirement 
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1.0 INTRODUCTION 

This natural resources survey report provides supporting documentation for an Environmental 
Assessment (EA) prepared for a project involving drainage system improvements at the landfill at 
Vandenberg AFB, California. The scope of this survey report includes vegetation and wildlife resources, 
as well as jurisdictional waters of the United States and wetlands protected under section 404 of the Clean 
Water Act (CWA) and Executive Order 11990. 

The project includes a Proposed Action and three alternatives that would divert most off-site storm water 
through a storm drain around the current landfill area, and eliminate flow over and through the landfill. 
The purpose of the project is to minimize the potential for landfill leachate production. The storm drain 
would be constructed of high density polyethylene (HDPE) pipe and range in size from 24 to 60 inches in 
diameter. fustallation would involve trenching, excavation, shoring, stockpiling, and backfilling of soil. 

Under the Proposed Action, the storm water drain would be routed just outside the landfill, parallel with 
New Mexico Avenue (Utah Avenue), and then tum southeast to parallel Pine Canyon Road. The storm 
drain would then tum northeast and would be trenched across Pine Canyon Road using an open cut with 
slurry. The storm drain would be routed east of existing power lines and several vernal pools (see below). 
Storm water would fmally be discharged into an intermittent tributary leading to Upper Lake in Lake 
Canyon, northeast of the landfill. 

Altemati ves 1 and 2 would start near the intersection of Utah A venue and 6th Street, north of the entrance 
to the landfill. They would continue northeast along Utah A venue, and then turn southeast along Pine 
Canyon Road. Near the northeast comer of the landfill, they would turn south towards Oak Canyon. 
Alternative 1 would run closer to the SubtitleD boundary, west of Alternative 2. Both alternatives would 
discharge storm water at the same outlet leading into a tributary to Oak Canyon, south of the landfill. 

Alternative 3 would start near the intersection of Utah A venue and 6th Street, north of the entrance to the 
landfill, continue northeast along Utah Avenue, and then turn southeast along Pine Canyon Road. Near 
the northeast comer of the landfill, the route would cross under Pine Canyon Road using a jack and bore 
method, and continue northeast towards Lake Canyon. 

2.0 METHODS 

2.1 BIOLOGICAL SURVEYS 

For this project, biological field surveys were conducted on foot along the drainage alignment routes and 
in tributaries below the storm drain outlets. Surveys also were carried out in the three lakes in Lake 
Canyon, in the northern section of Oak Canyon, and the area in the northern part of the landfill where 
storm water currently flows in unlined drainages (Attachment 1, Figure 1). The areas surveyed extended 
90 meters on each side of the centerline of proposed storm drain, and included a 15 meter wide couidor 
around the lakes in Lake Canyon and the Oak Canyon drainage downstream of the landfill to its first 
confluence with a tributary. 

The routes for Alternatives 1, 2, and 3 were surveyed during primary surveys conducted in April and May 
2000; supplemental surveys were conducted for the Proposed Action in April 2002 (Attachment 1, Figure 
1 ). Dominant plant species and vegetation types were identified, and wildlife was observed by sight, 
sound, tracks, or other sign. The potential occurrence of other species was examined by identifying the 
documented or known habitat preferences of species. Many plant species can be observed or identified 
defmitively only during their particular blooming periods, most of which vary during spring and summer. 
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The current botanical surveys were conducted at an appropriate time for most spring species, but not for 
all later blooming plants, and therefore, cannot be considered comprehensive. In addition, the seasonal 
nature of migration, wintering, and breeding behaviors in animal populations precludes observation of the 
full component of fauna in an area at a particular time. Wildlife species data, therefore, also cannot be 
considered comprehensive. However, bird surveys were timed to occur during the breeding season of 
many species. Targeted surveys for the federally threatened California red-legged frog (Rana aurora 
draytonii) were scheduled, following United States Fish and Wildlife Service (USFWS) protocol, to 
commence after May 1. 

In this report, plant taxa nomenclature follows Hickman (1993). Species nomenclature for birds follows 
the American Ornithologist's Union (1983), and for other animals, sources include Stebbins (1985), Jones 
et al. (1986), Jameson and Peeters (1988), and Collins (1990). 

2.2 SPECIAL-STATUS RESOURCES SURVEYS 

Surveys for special-status species potentially occurring in the area were conducted concurrently with the 
biological field surveys. Under direction from the Air Force, field surveys for the California red-legged 
frog were carried out in the three lakes in Lake Canyon. Following USFWS protocol for this species, two 
daytime and two nighttime surveys were conducted. Protocol surveys for listed bird species were not 
required, although they were included in the list of special-status target species to be surveyed. 

The available literature and maps of natural resources present at Vandenberg AFB also were consulted 
(U.S. Air Force 1996), including data updated in 1997 incorporating special-status species and sensitive 
habitat information from the California Natural Diversity Data Base (CNDDB) and the California Native 
Plant Society (CNPS). 

The Endangered Species Act (ESA) of 1973, as amended (16 U.S. Code [U.S.C.] 1531 et seq.), requires 
the USFWS to identify species of wildlife and plants that are endangered (FE), threatened (FT), or 
proposed endangered (FPE), based on the best available information. Prior to 1996, species that were 
being considered for listing, and for which there was sufficient information on biological vulnerability, 
were known as Category 1 candidates. Category 2 candidates were those taxa for which information 
indicated that proposing to list them as endangered or threatened was appropriate, but for which sufficient 
data were lacking to support federal listing. In 1996, the USFWS issued a notice to present an updated 
list of plants and animals regarded as candidates for possible addition to the list of endangered and 
threatened species under the ESA (50 CPR Part 17). Under the revised list, only those species for which 
information is available to support a listing proposal are called "candidates" (FC). These were formerly 
known as Category 1 candidates. The USFWS renamed the list of species formerly known as Category 2 
candidates as "species of concern" (FS). Although the USFWS no longer maintains this informal 
category, the Integrated Natural Resources Management Plan at Vandenberg AFB considers these species 
during planning as an approach to avoid the need for listing. 

The California Department of Fish and Game (CDFG) ranks plant communities by evaluating their 
overall condition throughout their range (S-ranks 1 through 5) and their threat status (subranks .1 through 
.3). The S-rank S1 designates a very restricted community, S2 is restricted, S3 is somewhat restricted, S4 
is apparently secure, and S5 is demonstrably secure. The subrank .1 designates a very threatened 
community, .2 is threatened, and .3 has no current known threats. S4 and S5 communities have no threat 
ranks. A state rank of S 1.1 therefore designates a community with a very restricted occurrence (S 1) and a 
very threatened status (.1). In this report, sensitive plant communities include those with some threat 
status: Sl.1, S1.2, S2.1, S2.2, S3.1, and S3.2. 
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Plant species are listed sensitive by the CNPS (Skinner and Pavlik 1994) in five categories. List 1A 
species are presumed extinct in California; List 1B species are rare or endangered in California and 
elsewhere. List 2 species are rare or endangered in California but are more common elsewhere. List 3 
species include those for which more information is needed. List 4 plants are those with limited 
distribution. 

2.3 WETLAND SURVEYS 

Surveys for jurisdictional waters of the United States and wetlands were conducted along the three 
drainage alignment routes and in tributaries below the storm drain outlets. Field surveys also were carried 
out in the section of Oak Canyon downstream of the landfill (Attachment 1, Figure 1). Waters of the 
United States and wetlands in these parts of the project area were investigated in April 2000. Wetlands in 
the area of a potential realignment of the Proposed Action were surveyed in April 2002. Wetland surveys 
were not required at the three lakes in Lake Canyon. Additionally, since wetland resources in the landfill 
were surveyed and delineated in 1997 (U.S. Air Force 1997), that area was not resurveyed for the current 
project. 

The U.S. Army Corps of Engineers (USACE) is responsible for determining jurisdictional boundaries of 
waters of the United States and wetlands for regulatory and permitting purposes under Section 404 of the 
CW A. The jurisdictional limit of waters of the United States is identified by the extent of the ordinary 
high water mark. For delineating wetlands under Section 404 of the CW A, the USACE has developed a 
field method using a "three parameter test" that considers hydrophytic vegetation, wetland hydrology, and 
hydric soils. Under the USACE definition, an area is considered a wetland only if indicators of all three 
parameters are present, except for wetland types designated as "problem areas" or conditions considered 
to be significantly disturbed or "atypical" (Environmental Laboratory 1987). Wetlands located within or 
associated with waters of the United States or navigable waters are under the jurisdiction of the USACE. 
These jurisdictional wetlands and other wetlands are also protected by Executive Order 11990. 

Seventeen sampling stations were established in potential waters or wetlands, and the USACE routine 
onsite method of wetland determination was used to confmn and document the presence or absence of 
wetland resources. A soil pit up to 14 inches deep was dug at each station, and field indicators for the 
three parameters of hydrophytic vegetation, wetland hydrology, and hydric soils were examined. 
Following USACE methodology, hydrophytic vegetation is indicated when more than 50 percent of the 
dominant species at a station are obligate wetland (OBL), facultative wetland (FACW), or facultative 
species (FAC; Reed 1988). Wetland hydrology typically is indicated when soils are inundated or 
saturated within 12 inches of the surface for at least 18 days during the growing season. Other wetland 
hydrology indicators include physical evidence of such conditions, indicated by the presence of water 
lines impressed on the bank, shelving, water marks or stains, drift lines (destruction or flattening of 
vegetation, litter and debris deposition), sediment deposits such as algal mats, and mudcracks. Hydric 
soils are indicated by the presence of one of the various indicators below the A horizon or 10 inches: a 
soil cl:'a.roma of 2 or less in mottled soils, or 1 or less in unmottled soils (Munsell Color 1990); the 
presence of sulfidic material or odors; and the presence of organic material. In addition to field 
indicators, the soil series and subgroup were noted (U.S. Department of Agriculture 1972), as was 
inclusion of the soil on the 1992 List of Hydric Soils for Santa Barbara County. 

Following the supplemental survey conducted in 2002, the boundaries of the vernal pools and swales in 
the complex north of Pine Canyon Road were marked with pin flags in the field. These data were then 
acquired using global positioning system (GPS) equipment and entered into the Vandenberg AFB 
geographic information system (GIS) database. 
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3.0 AFFECTED ENVIRONMENT 

3.1 REGIONAL SETTING 

Vandenberg AFB is located in a transitional ecological region that lies at the northern and southern 
distributional limits of many species, and contains diverse biological resources of considerable 
importance. The base provides habitat for many federal- and state-listed threatened, endangered, 
candidate, and special concern plant and animal species. Fourteen major vegetation and habitat types 
have been described and mapped on the base (U.S. Air Force 1996). Among these vegetation types, the 
major communities found in the project area are coast live oak woodland, willow woodland, Burton Mesa 
chaparral, coastal sage scrub, freshwater marsh, and nonnative grassland. Small areas of vernal 
freshwater marsh wetlands also occur. 

The project area lies within the Burton Mesa geomorphic area or ecological management area (U.S. Air 
Force 1996), which occupies predominantly flat or gently sloping terrain. Natural and modified drainages 
as well as seasonally flooded pools are found in the area. 

3.2 PLANT COMMUNITIES AND WILDLIFE HABITATS 

3.2.1 Coast Live Oak Woodland 

Coast live oak (Quercus agrifolia var. agrifolia) dominates Central Coast oak woodlands that occur away 
from the direct influence of the ocean in canyons, on north-facing slopes, and on sandy plains. Oak 
woodlands often grade into chaparral or coastal sage scrub upslope or under drier conditions; on higher 
areas subject to fog, they grade into tanbark oak forest. Coast live oaks are known to be long-lived, and 
are well-adapted to surviving fire. Annual grasses have replaced native perennial grasses once commonly 
associated with this community. On Vandenberg AFB, coast live oak woodlands occur mostly in the 
interior portions of North Base. In the project area, this community occurs along the tributary leading 
from the Proposed Action and Alternative 3 outlet into Lake Canyon, and in Oak Canyon. 

Although coast live oak woodlands are not designated as sensitive (CDFG state rank S4), they are 
considered to be of primary aesthetic, cultural, and ecological importance in Santa Barbara County. 
Acorns of coast live oak are an important food source for a variety of wildlife; trees provide nesting sites 
for several bird species. The lack of oak seedling regeneration has been noted in many oak woodlands, 
particularly where annual grasses dominate the understory. The reproductive status of oak woodlands on 
the base is unclear, and the Vandenberg AFB Integrated Natural Resources Management Plan (U.S. Air 
Force 1996) has designated this community for protective management. Hoffmann's sanicle (Sanicula 
ho.ffmannii) is an endemic plant species associated with coast live oak woodlands; the federal species of 
concern black-flowered figwort (Scrophularia atrata) also is found in this community. 

3.2.2 Willow Wooilland 

This community occurs along river courses, streambeds, and areas where the water table lies close to the 
surface of the ground. In most cases where riparian woodland is present, there is a very narrow 
transitional zone to other vegetation. On Vandenberg AFB, willow woodland is dominated by arroyo 
willow (Salix lasiolepis), both as a canopy and understory species. More uncommon canopy species in 
this community are wax myrtle (Myrica califomica) and box elder (Acer negundo var. californicum). 
Understory species include California blackberry (Rubus ursinus), western poison oak (Toxicodendron 
diversilobum), gooseberry (Ribes divaricatum), and hoary nettle (Urtica dioica ssp. holosericea). Willow 
riparian woodland covers large areas on the base along San Antonio Creek and Santa Ynez River, and, to 
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a lesser degree, in the larger canyons such as along Shuman Creek, Bear Creek, and Canada Honda 
Creek. In the project area, this community occurs in the northern part of the landfill, along the tributary 
leading from the Proposed Action and Alternative 3 outlet into Lake Canyon, and in Lake Canyon. 

The CDFG ranks Central Coast arroyo willow riparian forest (Holland 1986; willow woodland in this 
report) as S3.2 (threatened). Riparian systems are important due to their high biological productivity and 
value for providing food and cover for wildlife, particularly avifauna. Throughout California, much 
riparian vegetation has been lost to agriculture and urban development; in the coastal region of Santa 
Barbara County, most of the remaining, relatively undisturbed riparian areas occur on Vandenberg AFB. 
Riparian willow woodlands provide habitat for black-flowered figwort. The federally endangered 
southwestern willow flycatcher (Empidonax trailii extimus) occurs in undisturbed riparian willow 
woodland of the Santa Ynez River. The California red-legged frog, also observed in this habitat, is a 
federally threatened species, and the southwestern pond turtle (Clemmys marmorata pallida) and the two
striped garter snake (Thamnophis hammondii) are reptile California Department of Fish and Game species 
of special concern. 

3.2.3 Chaparral 

Chaparral is a dense, evergreen, rigid, form of shrubby vegetation native to the coastal areas of California. 
It occurs on acidic substrates including stabilized sand, granite, and metamorphosed rock types. Under 
increased moisture conditions, it grades into Bishop pine or tanbark oak forest types, and under drier 
conditions, it frequently is replaced by coastal sage scrub. It's continued reproduction and survival is 
closely linked with frre (Holland 1986). Central Coast maritime chaparral, which includes Burton Mesa 
chaparral, occurs on well-drained, sandy substrates within the zone of summer coastal fog incursion. It is 
dominated by manzanitas (Arctostaphylos spp.), California lilacs (Ceanothus spp.), and chamise 
(Adenostoma fasciculatum). This community is restricted mostly to Vandenberg AFB and its vicinity, 
where it is widespread and variable, found on mesas and higher ridges. It occurs on parts of the Burton 
Mesa, San Antonio Terrace, Lompoc Terrace, South Base canyon slopes, and on some of the slopes of the 
lower Santa Ynez Mountains (U.S. Air Force 1996). In the project area, Burton Mesa chaparral occurs as 
the dominant plant community along the Alternative 1 and 2 routes east of the landfill, and also is found 
on the upper slopes of Oak Canyon. 

Central Coast maritime chaparral is a sensitive community and has the state rank of S2.2 (threatened). It 
is a regionally declining plant community, and much of its remaining acreage in California occurs on the 
base, where it also has reduced in area considerably over the years. Many regionally endemic species and 
special-status plants are found in Central Coast maritime chaparral on Vandenberg AFB. Important 
special-status species are Lompoc yerba santa (Eriodictyon capitatum), manzanitas (Arctostaphylos rudis, 
A. purissima, A. tomentosa ssp. eastwoodiana), seaside bird's-beak (Cordylanthus rigidus ssp. littoralis), 
black-flowered figwort (Scrophularia atrata), and dune larkspur (Delphinium parryi ssp. blochmaniae). 
Bell's sage sparrow (Amphispiza belli belli) is partial to open chaparral, particularly to previously burned 
areas with dead snags that provide perches. 

3.2.4 Coastal Sage Scrub 

Coastal sage scrub often is referred to as soft chaparral, and unlike chaparral, it contains species that are 
mesophyllous and shallow-rooted, and often are entirely or partially drought-deciduous and summer
dormant. Plant growth is concentrated in winter and spring, when soil moisture is readily available. This 
community occurs on dry slopes and soils near the coast to the interior foothills in California, and 
frequently is associated with annual grasslands. It also occurs at the margins of dunes, chaparral, and 
woodlands. Coastal sage scrub is a diverse vegetation type dominated by the shrub California sagebrush 
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(Artemisia califomica). In disturbed or more mesic areas, the dominant species may be coyote brush 
(Baccharis pilularis). In addition to these two dominants, associated shrub species in this vegetation type 
in the project area include dune buckwheat (Eriogonum parvifolium), California broom (Lotus scoparius 
var. scoparius), western poison oak, and black sage (Salvia mellifera). Many perennial and annual herbs 
also are found in this community. On Vandenberg AFB, coastal sage scrub is a variable community, and 
is found on South Base near Canada Honda Creek and Bear Creek, and also in the northeastern part of the 
base. In the project area, coastal sage scrub is found north of the landfill along the three routes, in the 
northern part of the Proposed Action and Alternative 3 route and near the storm drain outlet, on the slopes 
of Lake Canyon, and the lower slopes of Oak Canyon. 

Central (Lucian) coastal scrub (Holland 1986; coastal sage scrub in this report) is relatively widespread 
and is ranked by the CDFG as S3.3 (no current known threats), and therefore is not considered a sensitive 
community. It once was more abundant in California on flat terrain, before such areas were cleared for 
development. The straight-awned spineflower (Chorizanthe rectispina), seaside bird's-beak, dune 
larkspur, and black-flowered figwort also occur in this community. 

3.2.5 Freshwater Marsh 

Freshwater marsh is a heterogeneous plant community dominated by perennial herbs that occur in areas 
with water at or near the surface for the entire year. Soils are saturated to wet. Along larger streams and 
creeks, freshwater marshes often grade into or occur under a canopy of riparian woodland; along the 
coastline, they grade into salt marshes. In closed depressional swales, they grade into willow or oak 
woodland, and sometimes show sharp boundaries with upland scrub vegetation. Unlike other 
communities, the growth of species in freshwater marshes is greatest during the summer months. 
Dominant species include bulrushes (Scirpus spp.), cattails (Typha spp.), rushes (Juncus spp.), and sedges 
(Carex spp.). On Vandenberg AFB, the largest freshwater marsh occurs in Barka Slough. Smaller 
marshes are found along Santa Ynez River, creeks such as San Antonio Creek, and in the dune swale 
wetlands on San Antonio Terrace. In the project area, freshwater marshes occur in Lake Canyon; small 
patches of this community are found in the landfill and in the upstream part of the tributary leading from 
the Proposed Action and Alternative 3 outlet into Lake Canyon. 

Coastal and valley freshwater marsh (Holland 1986; freshwater marsh in this report) is ranked by the 
CDFG as S2.1 (very threatened). The loss or replacement of freshwater marshes in California is a 
significant change; they provide habitat for many plant and wildlife species, including several special
status taxa. These include the federally endangered plant species Gambel' s watercress (Rorippa 
gambelii). The California red-legged frog also inhabits freshwater marshes. The tricolored blackbird 
(Agelaius tricolor), the southwestern pond turtle, the two-striped garter snake, and the western spadefoot 
toad (Spea hammondii) are other species of concern found in this habitat. 

3.2.6 Seasonal Freshwater Wetlands 

A unique variant of freshwater marsh habitat occurs in shallow depressions, flats, or swales scattered in 
grasslands, coastal scrub, or chaparral on the Burton Mesa. These areas have similar topography and 
associated species as vernal pools dominated by non-persistent vegetation. Such seasonal wetlands are 
inundated for a short period during the year. They appear to be restricted in occurrence on Vandenberg 
AFB, but have not been well-mapped or studied. They are dominated by low-growing persistent brown
headed rush (Juncus phaeocephalus var. phaeocephalus) and cut-leaved plantain (Plantago coronopus). 
Small areas of this type of wetland occur scattered along the three routes north of the landfill, and in the 
southern part of the Proposed Action and Alternative 3 route, north of Pine Canyon Road. 
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3.2.7 Nonnative Grassland 

This community is dominated by introduced annual and perennial grasses. Annual grasslands are found 
on varying slopes, aspects, and substrates, and species composition also is variable. Dominant species 
include bromes (Bromus spp.), wild oats (Avena spp.), and fescues (Vulpia spp.). At Vandenberg AFB, 
this community forms the resource base for grazing leases. The perennial exotic species veldt grass 
(Ehrharta calycina) and pampas grass (Cortaderia jubata) also often dominate grassland areas on the 
base, and have invaded and degraded many native scrub communities. Grasslands, both native and non
native, occupy a large areal extent on Vandenberg AFB. In the project area, nonnative grassland is found 
north of the landfill along the three routes and in the southern part of the Proposed Action and Alternative 
3 route, north of Pine Canyon Road. 

Non-native grassland (Holland 1986) is widespread in California and is ranked by the CDFG as S4 (no 
threat rank), and is not considered a sensitive community. However, several special-status species can be 
found in this habitat. These include plants such as the federally endangered Gaviota tarplant (Hemizonia 
increscens ssp. villosa), and animals such as western burrowing owl (Speotyto cunicularia hypugea) and 
grasshopper sparrow (Ammodramus savannarum). 

3.2.8 Special-Status Plant Species 

A list of rare plants that potentially could be present in the vicinity of the project area is provided in 
Attachment 2. Eight of these species were observed during field surveys in the project area: sand mesa or 
shagbark manzanita (Arctostaphylos rudis, CNPS List 1B); dune larkspur (CNPS List 1B); Blochman's 
dudleya (CNPS List 1B); black-flowered figwort (CNPS List 1B); La Purisima manzanita 
(Arctostaphylos purissima, CNPS List 1B); San Luis Obispo wallflower (Erysimum capitatum ssp. 
lompocense, CNPS List 4); and California spineflower (Mucronea califomica, CNPS List 4). 

The locations of these species in the project area are indicated in Attachment 1, Figure 2. La Purisima 
manzanita is the dominant species in the Burton Mesa chaparral found in the project area. It also occurs 
scattered in different locations along the Proposed Action and Alternative 3 route, near the outlet and on 
the slopes of the tributary leading from the outlet into Lake Canyon, and around the Upper and Lower 
Lakes of Lake Canyon. San Luis Obispo wallflower was found in coastal scrub on the slopes of the lower 
part of the tributary leading into Lake Canyon from the Proposed Action and Alternative 3 outlet, and on 
slopes near the Middle Lake. California spineflower was found on the western slopes of the Upper Lake 
in Lake Canyon. Round woolly marbles was observed in scattered locations in vernal wetland or mesic 
areas along all three routes. The plant species on CNPS list 1B are described in more detail below. 

Sand Mesa Manzanita (Arctostaphylos rudis). This erect shrub in the family Ericaceae grows to 2 
meters tall, and resprouts from a basal burl after fire. It has shreddy red-brown or gray bark, elliptic 
leaves, tomentose twigs, and finely puberulent branchlets. The spheric corolla is white to pink in color, 
and the species flowers from October to February. It has a restricted distribution and is endemic to the 
central coast of California from southern San Luis Obispo County to northern Santa Barbara County, 
occurring in sandy soils mainly on the Burton Mesa, and less extensively on the Nipomo Mesa. On the 
base, it occurs in Burton Mesa chaparral and in chaparral on Point Sal Ridge, Purisima Hills, San Antonio 
Terrace, Lompoc Canyon, and scattered in oak woodland and Bishop pine forest. It is less common than 
La Purisima manzanita. Sand mesa manzanita was observed in Burton Mesa chaparral along the 
Alternative 1 and 2 routes east of the landfill and on the upper slopes of Oak Canyon. It also is scattered 
on the slopes of the tributary leading from the Proposed Action and Alternative 3 outlet into Lake 
Canyon, and around the Upper Lake in Lake Canyon. 
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Dune Larkspur (Delphinium parryi ssp. blochmaniae ). This perennial plant in the Ranunculaceae has a 
root less than 10 centimeters (em) and no basal leaves in the flowering plant. Leaves and lower stems are 
curled-puberulent. Lower leaves have lobes less than 5 millimeters (mm) wide, and cauline leaves have 5 
to 15 lobes. The blue-purple sepals generally are reflexed, with the lateral sepals 16 to 25 mm long, and 
the spur 11 to 16 mm. The lower petal blades are 7 to 10 mm and paler than the sepals. Dune larkspur 
has larger flowers than other subspecies in the taxon. It occurs associated with herbs and grasses in 
coastal chaparral, and in sand in dune vegetation, at elevations below 200 meters. It is found from San 
Luis Obispo to Ventura counties, and possibly is threatened by road maintenance and competition with 
weeds. On Vandenberg AFB, this plant has been recorded along Coast Road north of the boathouse, in 
Lake Canyon, and northwest of the airstrip. Dune larkspur was found on the western slopes of the Upper 
Lake in Lake Canyon (two small populations with about 30 plants each). 

Blochman's Dudleya (Dudleya blochmaniae ssp. blochmaniae). This small perennial herb in the 
Crassulaceae has less than 12 succulent oblanceolate leaves in a basal rosette, and the leaf base is less 
than 1 em wide. Leaves are vernal and wither in late summer. The underground stem is corm-like and 
simple, with a spheric to fusiform caudex. The peduncle is more than 4 em, and the bracts are deltate
lanceolate to ovate. The flower has a musky-sweet odor, with deltate-ovate sepals and spreading petals 
and follicles. Petals are white, elliptic, and acute, and the keel is often red-lined. Blochman's dudleya is 
found at elevations less than 450 meters on open rocky slopes, often on serpentine or clay-dominated 
soils. The range of the species is from San Luis Obispo County to northern Baja California, with about 
20 populations recorded in California. The type location is in Santa Barbara County along Point Sal Road 
near Casmalia Beach; it also occurs on the western part of Burton Mesa. On Vandenberg AFB, this 
species has been observed in the 35th Street vernal pools, and along the coast from Point Sal south to 
Lion's Head. Threats to this species are destruction of its habitat, and invasion by exotic species. 
Blochman's dudleya was found in the southern part of the Proposed Action and Alternative 3 route north 
of Pine Canyon Road (two populations with a combined total of about 1000 plants). 

Black-Flowered Figwort (Scrophularia atrata). This perennial herb in the family Scrophulariaceae can 
grow up to 2 meters tall, and flowers from April to June. Flowers are found in a long, glandular, 
puberulent inflorescence. It is characterized by an urn-shaped corolla that is colored blackish in the upper 
half and dark maroon in the lower half. The shape and color of the corolla distinguish it from the more 
common California figwort (Scrophularia califomica) with which it intergrades, and whose corollas are 
more spheric and lighter in color, varying from yellow-green to dark maroon. Black-flowered figwort is 
found from southern San Luis Obispo County to northern Santa Barbara County, and occurs in coastal 
scrub, chaparral, and woodlands in calcareous or diatomaceous soils, at elevations less than 500 meters. 
It is relatively common on the base in coastal scrub, riparian and oak woodlands, and in chaparral. Black
flowered figwort was found along the eastern shore of the Upper Lake (about 500 plants), the western 
shore of the Lower Lake (about 200 scattered plants), and in Oak Canyon (two small populations with 
about 10 to 20 plants each). 

La Purisima manzanita (Arctostaphylos purissima). This perennial shrub in the Ericaceae family can 
grow to over 4 meters tall. This species has stems that are covered with fine, white, long bristles, and has 
bright green leaves that are smooth. It is a rare species that typically occurs within sandstone outcrops, 
sandy soils, and chaparral habitats found at elevations below 1,000 feet. This species only occurs within 
Santa Barbara County. La Purisima manzanita is the dominant species in the Burton Mesa chaparral 
found in the project area. It also occurs scattered in different locations along the Proposed Action and 
Alternative 3 alignment, near the outlet and on the slopes of the tributary leading from the outlet into 
Lake Canyon, and around the Upper and Lower Lakes of Lake Canyon. 
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3.3 SPECIAL-STATUS WILDLIFE SPECIES 

A list of federally endangered and threatened animal species and other species of concern potentially 
occurring in the vicinity of the project area is provided in Attachment 3. Species observed during field 
surveys in or near the project area were: California red-legged frog (Ff); southwestern pond turtle 
(federal species of concern [FS]); and Bell's sage sparrow (FS). The western least bittern (lxobrychus 
exilis hesperis, FS) and the coast/California homed lizard (Phrynosoma coronatum frontale, FS) have 
been recorded near the project area, but were not observed in the current surveys. Descriptions are given 
below for each of these species. The locations of those species observed within the project area are 
indicated in Attachment 1, Figure 2. 

California Red-Legged Frog (Rana aurora drayton#). This amphibian species occurs in many of the 
larger permanent streams and ponds on Vandenberg AFB. Adults primarily are terrestrial, but require the 
presence of nearby water that is deep enough for them to escape from predators. They appear to prefer 
pools with overhanging vegetation, particularly willows. The species is known to breed from November 
through March, and eggs are laid among emergent vegetation or willows. It has been recorded in many of 
the San Antonio Terrace wetlands, as well as in San Antonio Creek, Canada Honda Creek, and Jalama 
Creek (Christopher 1996). Two adult California red-legged frogs were observed in a small marsh on the 
east side of the road at the northeast comer of the Lower Lake in Lake Canyon. 

Southwestern Pond Turtle (Clemmys marmorata pallida). This species occurs in aquatic habitats such 
as streams, ponds, and freshwater sloughs, preferring locations with logs, mats of vegetation, or other 
suitable basking sites. It is a long-lived species, surviving up to 40 years. Mating occurs usually in April 
or May, with eggs laid in nests up to 400 meters away from water. Hatchlings may move from the nests 
to aquatic sites the following March to April. On Vandenberg AFB, the southwestern pond turtle has 
been observed in the Santa Ynez River, San Antonio Creek, Jalama Creek, and numerous ponds 
(Christopher 1996). In the project area, two sightings of lone male individuals of the southwestern pond 
turtle were made in each of the three lakes in Lake Canyon. 

Bell's Sage Sparrow (Amphispiza belli belli). This bird species is partial to open, low chaparral, 
particularly to previously burned areas with dead snags, which they use for perching and territorial 
display. Individuals are presumed to be year-round residents. The breeding season for this species 
extends from late April through early July; however, the sensitive period could begin as early as February, 
when they show evidence of pair formation and territory establishment (Holmgren and Collins 1999). An 
individual Bell's sage sparrow was heard singing during the current field surveys, but appeared to be 
outside the project area, west of Oak Canyon. 

Western Least Bittern (lxobrychus exilis hesperis). This small member of the heron family inhabits 
freshwater marshes, ponds, and lakes with emergent vegetation, including bulrushes and cattails. The 
western least bittern breeds from March through July, and although it has been observed during the 
breeding season, is not confirmed to breed at Vandenberg AFB. It has been recorded on the base at 
Punchbowl Lake, the Lower and Middle Pine Canyon Lakes, and the Waterfowl Management Ponds 
(Holmgren and Collins 1999). 

California Horned Lizard (Phrynosoma coronatum frontale). This reptile species occurs in most 
habitats on Vandenberg AFB, and appears to prefer open areas for basking, and loose substrates for 
burrowing. Adults are most active in April and May, and juveniles emerge in July and August. The 
species has been reported near the Middle and Upper Lakes of Lake Canyon (Christopher 1996). 
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Within the project area, potential habitat exists for the federally endangered southwestern willow 
flycatcher (Empidonax traillii extimus) in the willow woodland of Lake Canyon. Suitable habitat is found 
in areas that have a mixture of closed and open canopy vegetation, and where standing water is present. 
This migratory bird species occurs on Vandenberg AFB from May to August, breeding mid-May to mid
July; if present in the project area, it should have been observable during the current field surveys. It was 
not observed, however, and has been sighted in undisturbed riparian willow woodland only in two 
locations along the Santa Ynez River within 3 miles of the ocean. 

3.4 BIOLOGICAL SURVEY RESULTS 

3.4.1 Proposed Action 

Mowed annual introduced grasses and ruderal vegetation, including the exotic species iceplant 
(Carpobrotus edulis) and veldt grass (Ehrharta calycina), are found at the start of the Proposed Action 
route along New Mexico Avenue. Scattered native perennial needlegrasses (Nassella spp.) also occur. 
Patches of arroyo willow are found along the northern part of the landfill. As the route continues 
southeast along Pine Canyon Road, coastal sage scrub species become more prevalent, and grade into 
chaparral with scattered coast live oaks. 

A topographic depression (location of sampling station [SS]-3) exists where the Proposed Action and 
Alternative 3 routes diverge from the Alternative 1 and 2 routes. This disturbed area near the road has 
relatively diverse vegetation, with annual grasses, ruderal species, and coastal sage scrub with coyote 
brush, California sagebrush, and goldenbush (lsocoma menziesii var. menziesii). In addition, there are 
three patches each of coast live oak and arroyo willow. The exotic species iceplant also is present in this 
area. Lower parts of the topographic depression have hedge nettle (Stachys bullata), western ragweed 
(Ambrosia psilostachya), and rushes (Juncus spp.) in the understory. 

Northeast of Pine Canyon Road, the Proposed Action route crosses an area of nonnative grassland with 
scattered native perennial needlegrasses. The northern part of the Proposed Action route near the outlet 
has coastal sage scrub vegetation dominated by coyote brush, California sagebrush, western poison oak, 
California coffeeberry (Rhamnus califomica ssp. califomica), and pitcher sage (Salvia spathacea); annual 
grasses are found in the understory. The special-status species La Purisima manzanita is found scattered 
near the outlet area. 

Within the survey area for the Proposed Action route, sign was noted for the mammal species mule deer 
(Odocoileus hemionus), coyote (Canis latrans), and pocket gopher (Thomomys bottae). Along New 
Mexico Road and Pine Canyon Road, 17 bird species were observed. The most common species were 
house finch (Carpodacus mexicanus), spotted towhee (Pipilo maculatus), California towhee (Pipilo 
crissalis), and bushtit (Psaltriparus minimus). In the section north of Pine Canyon Road, other common 
species were wrentit (Chamaeafasciata) and western meadowlark (Stumella neglecta). A pair of white
tailed kites (Elanus caeruleus) and a great egret (Casmerodius albus) were observed hunting in the 
grassland. Herpetofauna observed on the Proposed Action route included the western fence lizard 
(Sceloporus occidentalis) and Pacific treefrog (Hyla regilla). 

3.4.2 Alternative 1 

The Alternative 1 route along Utah Avenue and Pine Canyon Road would be similar to the Proposed 
Action route. Observed plant and animal species are the same for this section of Alternative 1 and for the 
topographic depression where the routes diverge. South of the topographic depression at the northeast 
comer of the landfill, the Alternative 1 route would run near the fence of the SubtitleD boundary, the 
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active fill area at the landflll (Figure 1). In this area, activities within the landfill have created a berm 
which appears to have dammed surface water runoff. Ponding has occurred in this disturbed area, and 
wetland species are present, including brown-headed rush (Juncus phaeocephalus var. phaeocephalus), 
broad-leaved cattail (Typha latifolia), and creeping spikerush (Eleocharis macrostachya); saplings of 
arroyo willow (Salix lasiolepis) suggest that ponding may have occurred relatively recently. This area is 
surrounded by coyote brush (Baccharis pilularis) and coast live oaks. The invasive exotic species 
pampas grass (Cortaderiajubata) also is present. 

Continuing south, the Alternative 1 route would enter an area with relatively dense Burton Mesa 
chaparral. The special-status species La Purisima manzanita is the dominant species in the chaparral, 
particularly in the northern part of this section. Sand mesa manzanita is more prevalent in the southern 
part. Round woolly marbles (Psilocarphus tenellus var. globiferus)was observed in scattered locations in 
disturbed mesic areas along the Alternative 1 route. 

The southern part of the route has more disturbed chaparral. The area near the outlet has been used in the 
past as a wastewater disposal area; it is surrounded by a fence, and a sprinkler system is present within the 
enclosure. Species observed in the enclosure include coyote brush, chamise, black sage (Salvia 
mellifera), and La Purisima manzanita. Vegetation here has been degraded by the invasion of pampas 
grass and iceplant. Leachate from the wastewater system apparently has damaged some of the native 
shrubs. 

South of the area where the three routes diverge, sign was noted along the Alternative 1 route for the 
mammals mule deer and coyote. The number of bird species observed was 26. The most common 
species were Bewick's wren (Thryomanes bewickii), wrentit (Chamaea fasciata), bushtit (Psaltriparus 
minimus), spotted towhee (Pipilo erythrophthalmus clementae), and California towhee (Pipilo crissalis). 
An individual of the special-status species Bell's sage sparrow (Amphispiza belli belli, FS) was heard 
singing within earshot of the outlet of Alternative 1, but appeared to be outside the project area, west of 
Oak Canyon. Herpetofauna observed on the Alternative 1 route included the southern alligator lizard 
(Gerrhonotus multicarinata), western fence lizard (Sceloporus occidentalis), and Pacific treefrog. 

3.4.3 Alternative 2 

The Alternative 2 route along Utah Avenue and Pine Canyon Road would be similar to the Alternative 1 
route. After the divergence of the Proposed Action and Alternative 3 routes, the Alternative 2 route 
would be the same as Alternative 1 in the area of the depression at the northeast corner of the landfill. 
Observed plant and animal species are the same for this section of Alternative 2 as for the previously 
described routes. After the depression, Alternative 2 would continue southward east of Alternative 1. 

For the most part, plant and animal species are the same for Alternatives 2 and 1. Alternative 2, however, 
would bypass the disturbed wet area near the fence of the SubtitleD boundary. The chaparral present 
along Alternative 2 also is dense, and is less disturbed than that found along Alternative 1. Species 
composition is similar, but more chamise is present in the chaparral. The outlet for Alternative 2 would 
occur in the same location as that of Alternative 1. 

3.4.4 Alternative 3 

The Alternative 3 route would be similar to the Alternative 1 and Alternative 2 routes until the crossing of 
Pine Canyon Road. Northeast of Pine Canyon Road, the Alternative 3 route crosses an area of nonnative 
grassland with numerous scattered vernal wetland swales dominated by brown-headed rush (Juncus 
phaeocephalus var. phaeocephalus). The special-status species Blochman's dudleya was found in the 
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southern part of this area, near swales contrumng the vernal pool plant coyote-thistle (Eryngium 
armatum). Round woolly marbles was observed in scattered locations in vernal wetland or mesic areas 
on the Alternative 3 route, along and northeast of Pine Canyon Road. Scattered native perennial 
needlegrasses also occur in the non-native grassland. 

3.4.5 Existing Drainages Within the Landfill 

Storm water runoff from the cantonment area and the mesa north of the landfill currently is directed 
through culverts into several unlined drainages within the landfill. The main drainage is a historical 
natural drainage, and is mapped as an intermittent stream in the soil survey for the region (U.S. 
Department of Agriculture 1972; U.S. Air Force 1997). The slopes of the drainage have coastal sage 
scrub, chaparral including the special-status species La Purisima manzanita, and ruderal species. Within 
the drainage at lower elevations, willow woodland is found, along with two small freshwater marsh areas. 
Arroyo willow dominates the overstory, and the understory and marshy areas have western poison oak, 
broad-leaved cattail, western goldemod (Euthamia occidentalis), clustered field sedge (Carex 
praegracilis), and various species of rushes. 

In the landfill area, sign was noted for the mammal species mule deer and coyote. The number of bird 
species observed was 23. The most common birds were European starling (Stumus vulgaris), song 
sparrow (Melospiza melodia), wrentit, spotted towhee, and Wilson's warbler (Wilsonia pusilla); an 
individual yellow warbler (Dendroica petechia) was heard singing. Pools of water in the landfill drainage 
had larvae of Pacific treefrog; no other herpetofauna were observed. 

3.4.6 Lake Canyon 

The outlet for the Proposed Action and Alternative 3 occurs in upland vegetation above a draw leading to 
a tributary to Lake Canyon. The draw has scattered vegetation, including coyote brush, California 
sagebrush, toyon (Heteromeles arbutifolia), coast live oak, and bracken fern (Pteridium aquilinum var. 
pubescens). A marsh with brown-headed rush, and basket rush (Juncus textilis) occurs upstream of the 
main tributary drainage leading to Lake Canyon. This drainage is occupied with willow woodland in the 
upper part, and coast live oak woodland in the lower part near the lakes. The oak woodland has mature 
trees, and also contains several large black cottonwoods (Populus balsamifera ssp. trichocarpa). The 
understory is dominated by western poison oak and California blackberry. The slopes of the tributary 
drainage above the trees are covered with diverse chaparral and coastal sage scrub species, including 
chamise, black sage, spiny redberry (Rhamnus crocea), California monkey-flower (Mimulus aurantiacus), 
chaparral mallow (Malacothamnus Jasciculatus), golden yarrow (Eriophyllum confertiflorum var. 
confertiflorum), California broom (Lotus scoparius var. scoparius), and California-aster (Lessingia 
filaginifolia var. filaginifolia ). 

The three lakes in Lake Canyon have open water with freshwater marsh vegetation at the edges 
dominated by California bulrush (Scirpus californicus), tule (Scirpus acutus var. occidentalis), and broad
leaved cattail. Mesic areas along the shorelines have willow woodland dominated by arroyo willow. 
Associated species in the willow woodland included sedges (Carex barbarae, C. harfordii), hoary nettle 
(Urtica dioica ssp. holosericea), basket rush, western poison oak, California blackberry, western 
goldenrod (Euthamia occidentalis), hedge nettle, mugwort (Artemisia douglasiana), gooseberry (Ribes 
divaricatum), California rose (Rosa californica), wax myrtle (Myrica californica), branching phacelia 
(Phacelia ramosissima var. montereyensis), and nightshade (Solanum xanti). 

The special-status species sand mesa manzanita was observed scattered on the slopes of the tributary 
leading from the Proposed Action and Alternative 3 outlet into Lake Canyon, and around the Upper Lake 
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in Lake Canyon. Dune larkspur was found on the western slopes of the Upper Lake in Lake Canyon (two 
small populations with about 30 plants each). Black-flowered figwort was found along the eastern shore 
of the Upper Lake (about 500 plants) and the western shore of the Lower Lake (about 200 scattered 
plants). La Purisima manzanita occurs scattered in different locations on the slopes of the tributary 
leading from the outlet of the Proposed Action into Lake Canyon, and around the Upper and Lower Lakes 
of Lake Canyon. San Luis Obispo wallflower was found in coastal scrub on the slopes of the lower part 
of the tributary leading into Lake Canyon from the Proposed Action and Alternative 3 outlet and on 
slopes near the Middle Lake. California spineflower was found on the western slopes of the Upper Lake 
in Lake Canyon. 

In the Lake Canyon survey area, sign was noted for the mammal species mule deer and coyote. The 
number of bird species recorded was relatively high, with 29 species noted at the Upper Lake, 41 at the 
Middle Lake, and 45 at the Lower Lake. Birds common at all three lakes included Bewick's wren 
(Thryomanes bewickii), marsh wren (Cistothorus palustris), Wilson's warbler (Wilsonia pusilla), and 
song sparrow (Melospiza melodia). Bushtit, wrentit, orange-crowned warbler (Vermivora celata), and 
spotted towhee were more abundant at the Upper and Middle Lakes, compared to the Lower Lake. The 
common yellowthroat (Geothlypis trichas) was more abundant at the Middle and Lower Lakes, compared 
to the Upper Lake. The American goldfinch (Carduelis tristis) was common at the Middle Lake, but was 
not recorded at the other two lakes. The house finch (Carpodacus mexicanus) was present at the Lower 
Lake, but not at the other two lakes. Waterfowl observations included ruddy duck (Oxyurajamaicensis) 
at all three lakes, and mallard (Anas platyrhynchos) at the Upper and Lower Lakes. Other species of note 
included yellow warbler (Dendroica petechia), recorded at the Upper and Lower Lakes, and yellow
breasted chat (lcteria virens) at the Middle and Lower Lakes. Additional noteworthy observations 
included Cassin's vireo (Vireo cassinii), black-throated gray warbler (Dendroica nigrescens), and 
Townsend's warbler (Dendroica townsendi) at the Middle Lake, and the white-tailed kite (Elanus 
caeruleus), spotted sandpiper (Actitis macularia), great blue heron (Ardea herodias), and black-crowned 
night heron (Nycticorax nycticorax) at the Lower Lake. A hairy woodpecker (Picoides villosus) nest 
cavity with vocal fledglings and a house fmch (Carpodacus mexicanus) nest also were seen at the Lower 
Lake. 

Two adults of the federally threatened species California red-legged frog were seen in a small marsh on 
the east side of the road at the northeast comer of the Lower Lake. The observations were made from 
within 2 meters, and the frogs positively identified by their dorsolateral folds and the lack of a clearly 
defmed tympanum. Two sightings of lone male individuals of the special-status species southwestern 
pond turtle were made in each of the three lakes in Lake Canyon. They were seen basking on mats of 
bulrushes and tule (Scirpus spp.). Numerous observations of western fence lizard, Pacific treefrog, and 
bullfrog (Rana catesbeiana) also were made at all three lakes. 

3.4.7 Oak Canyon 

The outlet for Alternatives 1 and 2 would be located in an upland area about 200 to 300 feet upslope of a 
small tributary canyon to Oak Canyon. The tributary canyon has steep, rocky slopes, and the drainage is 
occupied by oak woodland, with chaparral species present on the upper slopes. Coast live oak dominates 
the overstory, and species present in the understory include western poison oak, hedge nettle (Stachys 
bullata), and California blackberry. These species also are present in the main drainage of Oak Canyon, 
along with scattered arroyo willow. No ponds or freshwater marshes were observed in Oak Canyon. 

The special-status species sand mesa manzanita was observed in Burton Mesa chaparral on the upper 
slopes of Oak Canyon, with La Purisima manzanita. Black-flowered figwort was found in the tributary 
canyon and in the main drainage of Oak Canyon (two small populations with about 10 to 20 plants each). 
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Twenty-four bird species were observed in Oak Canyon. The most common birds were bushtit, wrentit, 
Bewick's wren, orange-crowned warbler (Vennivora celata), Wilson's warbler, and spotted towhee. A 
northern rough-winged swallow (Stelgidopteryx serripennis) was seen on a nest 6 feet up the canyon 
bank. Herpetofauna noted included a dead bullfrog; the eggs and tadpoles of Pacific treefrog also were 
seen. 

3.5 WATERS OF THE UNITED STATES AND WETLANDS 

Wetland surveys were carried out at 17 sampling stations in the project area. The location of the 
sampling stations is presented in Attachment 1, Figure 3. Data forms for the wetland surveys are 
presented in Attachment 6. Normal circumstances exist at all stations, and no problem areas were 
encountered. Atypical situations were observed at stations SS-3, SS-10, and SS-11. 

3.5.1 Proposed Action 

Along the Proposed Action route, wetland surveys were carried out at fourteen sampling stations, SS-3 
through SS-10 and SS-12 through SS-17. Station SS-3 was located in the topographic depression along 
Pine Canyon Road, and SS-4 through SS-6 and SS-12 through SS-17 were established in the area of 
vernal swales north of Pine Canyon Road. Station SS-7 was located in the upstream part of the tributary 
leading from the Proposed Action outlet to Lake Canyon, SS-8 was established in a patch of willow 
woodland in the northeastern part of the landfill, and SS-9 and SS-10 in vernal swales near Pine Canyon 
Road in the same area. 

Atypical situations were observed at two stations, SS-3 and SS-10. Positive indicators for hydrophytic 
vegetation were found at all stations except SS-3, where a mixture of plant communities and species is 
present, and at SS-13 and SS-15, which were placed in upland areas to investigate a potential realignment 
of the Proposed Action. Wetland hydrology and hydric soils indicators were noted during the surveys at 
all stations, except SS-13 and SS-15. The area where SS-3 was located is in a historical natural drainage 
tributary to Oak Canyon. Drainage patterns have been modified here by flow being directed through 
culverts, and fill has occurred downstream of the station. Although this topographic depression has been 
subject to hydrology modifications and soil disturbance, the station was determined to be in USACE 
waters of the United States because of its location in a tributary to Oak Canyon. Stations SS-4 through 
SS-6, and SS-9, SS-10, SS-12, SS-14, SS-16, and SS-17, were determined to occur in vernal wetlands, 
and SS-7 and SS-8 were in willow woodland wetlands. Station SS-10 had field indicators for all three 
wetland parameters, but may not qualify as a wetland because the wetland has been created artificially 
and is not located within or associated with Waters of the United States or navigable waters. Surface 
runoff from the mesa north of Pine Canyon Road has been obstructed by the road and directed through a 
culvert; the wetland likely has been created by outflow from the culvert. While SS-10 may not qualify as 
a jurisdictional wetland, it may qualify as an "isolated wetland" under Executive Order (EO) 11990 as the 
road that creates this wetland is a permanent feature that has become "naturalized". This road stabilizes 
the hydrologic character of t..his area. 

3.5.2 Alternative 1 

Along the Alternative I route, wetland surveys were carried out at five sampling stations, SS-3 and SS-8 
through SS-11. SS-3 is waters of the United States. SS-8, SS-9, and SS-10 are wetlands; again, SS-8 was 
established in a patch of willow woodland in the northeastern part of the landfill, and SS-9 and SS-10 in 
vernal swales near Pine Canyon Road in the same area. 

PageA-14 Final EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 



Atypical situations were observed at two stations, SS-3 and SS-10. Positive indicators for hydrophytic 
vegetation were found at all stations except SS-3, where a mixture of plant communities and species is 
present. Wetland hydrology and hydric soils indicators were noted during the surveys at all stations. 

In addition to stations SS-3 and SS-10, an atypical situation also was observed at SS-11. This station was 
located in a ponded area at the northeast comer of the landfill where the Alternative 1 route would run 
near the fence of the Subtitle D boundary. SS-11 had positive indicators of hydrophytic vegetation, 
wetland hydrology, and hydric soils, and therefore was determined to be an atypical wetland. It is 
atypical since the inundated area present here likely has been created artificially by surface runoff being 
dammed by a berm within the landfill. With implementation of the project, it is likely that the man-made 
hydrologic condition at this location will cease to exist due to diversion of storm water flows from the 
landfill. Therefore, it would not qualify as a jurisdictional wetland or "isolated wetland" protected under 
Section 404 of the Clean Water Act or EO 11990. 

3.5.3 Alternative 2 

The Alternative 2 route along Utah A venue and Pine Canyon Road would be similar to the Alternative 1 
route. After the divergence of the Proposed Action and Alternative 3 routes, the Alternative 2 route 
would be the same as Alternative 1 in the area of the depression at the northeast comer of the landfill. 
After the depression, Alternative 2 would continue southward east of Alternative 1; no potential wetland 
areas were noted in this section and therefore, no sampling stations were established. 

Wetland sampling stations and wetland resources are the same for Alternative 2 as for Alternative 1. 
Stations located on Alternative 2, SS-3 is in USACE waters of the United States, and SS-8 through SS-10 
are in wetlands. 

3.5.4 Alternative 3 

Since Alternative 3 follows a similar route as the Proposed Action, waters of the United States and 
wetlands found within this route are identical to those found along the route of the Proposed Action. 

3.5.5 Existing Drainages Within the Landfill 

Storm water runoff from the cantonment area and the mesa north of the landfill currently is directed 
through culverts into several unlined drainages within the landfill The main drainage is a historical 
natural drainage, and is mapped as an intermittent stream in the soil survey for the region (U.S. 
Department of Agriculture 1972; U.S. Air Force 1997). Wetland resources in the landfill drainage were 
surveyed and delineated in 1997 (U.S. Air Force 1997), therefore, the landfill area was not resurveyed for 
the current project. To provide summary information, the wetland resources delineated in the 1997 report 
are presented in Attachment 1, Figure 3. Details regarding sampling stations and observed wetland 
parameters are provided in that report. 

3.5.6 Lake Canyon 

For this project, wetland surveys were not required at the three Lakes in Lake Canyon. All three lakes are 
man-made impoundments, but they occur within the natural drainage of Lake Canyon, a tributary leading 
into the Santa Ynez River. This tributary is mapped as a blue-line stream on the USGS (United States 
Geological Survey) topographic map. Blue-line streams and their tributaries generally are considered to 
be USACE jurisdictional waters of the United States. In addition, impoundments of waters of the United 
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States, otherwise defmed as waters, are themselves also considered jurisdictional waters. Therefore, all 
three lakes in Lake Canyon are jurisdictional resources. 

3.5.7 Oak Canyon 

Wetland surveys in Oak Canyon were carried out at two sampling stations, SS-1 and SS-2, located in 
riparian coast live oak woodland. SS-1 was established in the tributary to Oak Canyon found below the 
outlet of the Alternative 1 and 2 routes, and SS-2 was located just below the confluence of this tributary 
and the drainage leading south of the landfill. The hydrophytic vegetation criterion was not met at the 
two sampling stations. Wetland hydrology was indicated at both stations by the presence of a 
watercourse with flowing water. Inundation was observed at SS-1, and free water in the soil pit at SS-2. 
Hydric soils could not be confirmed at either station. The soil was too rocky to dig at SS-1, and soil 
colors could not be determined for the variable riverwash sand at SS-2. Both stations were determined to 
qualify as USACE jurisdictional waters of the United States. 

4.0 PROJECT IMPACTS 

Federal agencies are required by Section 7 of the ESA to assess the effect of any project on federally 
listed threatened and endangered species. Under Section 7, formal consultation with the USFWS is 
required for federal projects if such actions could directly or indirectly affect listed or proposed species. 
It also is Air Force policy to follow management goals and objectives specified in Integrated Natural 
Resources Management Plans, and to consider special-status species, sensitive communities, and habitats 
recognized by state and local agencies when evaluating impacts of a project. Impacts to biological 
resources are considered significant if special-status species (endangered, threatened, rare, or candidate) 
or their habitats, as designated by federal, state, or local agencies, would be affected directly or indirectly 
by project-related activities. In addition, impacts to biological resources are considered significant if 
substantial loss, reduction, degradation, disturbance, or fragmentation would occur in native species 
habitats or in their populations. These impacts could be short- or long-term impacts; for example, short
term or temporary impacts may occur during project implementation, and long-term impacts may result 
from the loss of vegetation and thereby loss of the capacity of habitats to support wildlife populations. 

Impacts to jurisdictional waters of the United States and wetlands are considered significant if the project 
would result in net loss of wetland area or habitat value, either through direct or indirect impacts to 
wetland vegetation, loss of habitat for wildlife, degradation of water quality, or alterations in hydrological 
functions. The USACE and the U.S. Environmental Protection Agency (EPA) have been given 
jurisdiction to implement Section 404 of the CW A, which regulates activities that would impact waters of 
the United States and jurisdictional wetlands. All projects that would involve discharge or fill into 
jurisdictional waters or wetlands require a Section 404 permit from the USACE. Such projects also 
require certification under Section 401 of the CW A by the California Regional Water Quality Control 
Board (CRWQCB). In addition, as specified in AFI 32-7064, any action affecting a wetland, or occurring 
wit~Jn a floodplain, must be preceded by the preparation and signing of a Finding of No Practicable 
Alternative (FONP A). 

4.1 PROPOSED ACTION 

4.1.1 Biological Resources 

No impacts to listed threatened or endangered plant species would occur from implementing the Proposed 
Action within the direct construction zone. The most important botanical resources identified along and 
near the Proposed Action route are the special-status species Blochman's dudleya, and La Purisima 
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manzanita, as well as seasonal freshwater marshes. Blochman's dudleya is known to occur on the base 
from only two other locations; the other two species, although more widespread on the base, are relatively 
rare. Vernal marshes are ranked sensitive (very threatened) by the CDFG. To prevent impacts to special
status plant species and vernal marshes, the Proposed Action storm drain alignment will be constructed to 
avoid the environmentally sensitive areas were they occur. 

The tributary below the Proposed Action outlet that leads to Lake Canyon, and the three Lake Canyon 
lakes, could be affected indirectly by increased storm water runoff resulting from implementing the 
Proposed Action. However, replacement of the outlet structure for Lower Lake and continued 
maintenance of the intakes and outlets of the other Lake Canyon Lakes would prevent flooding of Lake 
Canyon due to excess runoff from the landfill. Therefore, it is unlikely that upland special-status plant 
species found along the slopes of the tributary and Upper Lake would be affected by increased runoff. In 
addition, it is unlikely that the sensitive freshwater marsh and willow woodland (very threatened and 
threatened, respectively) would be affected by increased runoff from the landfill. 

No impacts to listed threatened and endangered wildlife species, or to any species of concern, would 
occur due to implementation of the Proposed Action within the direct construction zone, due to the fact 
that special-status species are not expected to occur within or near the direct construction zone. The 
closest known locations of special-status species to the direct construction zone would be in Lower Lake 
near the replacement of the outlet structure. Observations of the southwestern pond turtle and California 
red-legged frog have been made in Lower Lake, however, these observations were at the other side of the 
lake from the outlet structure. Potential habitat for the southwestern willow flycatcher exists at the Lower 
Lake outlet, however, the species has not been observed there during past surveys. Biological monitoring 
during construction will also ensure that special-status species are not impacted during construction. In 
addition to biological monitoring during construction, pre-construction surveys for the California red
legged frog and southwestern willow flycatcher in the immediate area of the Lower Lake outlet will be 
conducted to ensure that they would not be impacted by construction of the Lower Lake outlet. Finally, 
construction and maintenance of the Lower Lake outlet will be conducted outside the nesting season of 
the southwestern willow flycatcher between 15 May and 30 August. 

Since there will be relatively extensive trenching and excavation, and removal of vegetation, there would, 
however, be adverse impacts to other wildlife species not considered special-status and their habitats, 
particularly to birds protected under the Migratory Bird Treaty Act (MBTA). There is the potential for 
adverse impacts to bird species, both directly and indirectly due to disturbance-related nest abandonment, 
if project implementation takes place during their nesting season (15 April to 30 August). However, such 
potential impacts, although adverse, would not be significant because they would be limited and 
localized. Some other wildlife, such as small mammals and non-listed herpetofauna (e.g., Pacific 
treefrog), may be impacted directly by excavation. These impacts also would be localized and temporary, 
and most wildlife species that might occur within the disturbance zone likely would be able to move to 
suitable habitats away from the impact area. In addition, the area of impact would be revegetated to 
restore v1ildlife habitat. 

As stated above, the tributary below the Proposed Action outlet that leads to Lake Canyon, and the three 
Lake Canyon lakes, would be affected indirectly by increased storm water runoff. Changes in hydrology, 
such as increases in water levels or waterflow, and sedimentation or turbidity, potentially could have 
indirect adverse impacts on the habitat quality for the California red-legged frog, observed at the Lower 
Lake. However, based upon the Water Resources impact analysis for this project, surface water quality 
and water levels would not be affected adversely by the Proposed Action. Additional runoff should not 
add a large sediment load or other contaminants to Lake Canyon. In addition, replacement of the outlet 
structure for Lower Lake and continued maintenance of the intakes and outlets of the other Lake Canyon 
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Lakes would prevent flooding of Lake Canyon due to excess runoff from the landfill. Therefore, impacts 
to the California red-legged frog and its habitat would not be considered significant. In conclusion, 
implementation of appropriate best management practices, pre-construction surveys, and biological 
monitoring during construction would reduce potential adverse impacts to vegetation and wildlife under 
the Proposed Action to less than significant levels. 

4.1.2 Waters of the United States and Wetlands 

Since the Proposed Action would avoid areas where vernal pools are located, impacts to vernal wetland 
swales would not occur. However, there would be fill in jurisdictional waters of the United States in the 
topographic depression where sampling station SS-3 was located. Also wetland areas (represented by 
sampling stations SS-8, SS-9, and SS-10) along the route of the Proposed Action likely would be 
impacted directly by construction. Due to the topography and hydrology in and near the landfill, 
construction of the storm drain through the topographic depression and impacts to this area are 
unavoidable; therefore, coordination with the USACE through the Section 404 permitting process will be 
required. Similarly, impacts to wetlands protected under Executive Order 11990 near sampling stations 
SS-8, SS-9, and SS-10 would also be unavoidable due to the topography and hydrology of the landfill. 
Because jurisdictional waters of the United States and wetlands will be revegetated after construction, less 
than significant impacts to these resources are anticipated. Any conditions of the Section 404 permit will 
also be implemented. Since wetlands would be impacted by construction of the Proposed Action, a 
Finding of No Practicable Alternative (FONPA) has been prepared to document that all practical 
measures are being taken to minimize destruction or modification of these resources. 

Implementation of the Proposed Action would involve diverting storm water runoff from one drainage 
basin (the landfill and Oak Canyon) to another (Lake Canyon). Water flow would be increased in Lake 
Canyon, and peak 100-year flow rates are estimated to increase by as much as 30 to 70 percent. 
Conversely, water flow would be reduced in Oak Canyon. This diversion would be considered a 
significant change to conditions in these drainage areas, which comprise jurisdictional waters and wetland 
resources. Initial examination of flow rates and the capacities of the Lake Canyon lakes suggest that the 
Lower Lake appears to have deficient capacity to handle peak 100-year flow rates. Replacement of the 
outlet structure for Lower Lake and continued maintenance of the intakes and outlets of the other Lake 
Canyon Lakes, however, would prevent flooding of Lake Canyon due to excess runoff from the landfill. 
Therefore, impacts to these jurisdictional waters and wetland resources are not anticipated to be 
significant. Since replacement of the outlet structure for Lower Lake would be conducted from the 
existing road and the new culvert would be placed on top of the existing culvert, and routine maintenance 
of intakes and outlets of the other lakes is permissible under USACE regulations, an individual Section 
404 permit for these activities would not be required. 

4.2 ALTERNATIVE 1 

4.2.1 Biological Resources 

No impacts to listed threatened or endangered plant species would occur from implementation of 
Alternative 1 within the direct construction zone. However, impacts would occur to certain special-status 
(threatened) plant species. The most important botanical resource identified along the Alternative 1 route 
is the plant community Burton Mesa chaparral, designated as sensitive (threatened) by the CDFG. Two 
dominant species in this community are special-status species: sand mesa or shagbark manzanita and La 
Purisima manzanita. Impacts to Burton Mesa chaparral and its constituent species, including the 
manzanitas, and consequent habitat loss or degradation as a result of implementation of Alternative 1, 
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would be unavoidable and considered significant without mitigation. However, the proposed storm drain 
alignment for Alternative 1 would be modified to avoid sensitive plant species. 

No impacts to listed threatened and endangered wildlife species, or to any species of concern, would 
occur due to implementation of Alternative 1 within the direct construction zone. Since there will be 
relatively extensive trenching and excavation, and removal of vegetation, there would be adverse impacts 
to non-listed wildlife species and habitats, particularly to birds protected under the Migratory Bird Treaty 
Act (MBT A). There is the potential for adverse impacts to these bird species, both directly and indirectly 
due to disturbance-related nest abandonment, if project implementation takes place during their nesting 
season. However, such impacts, although adverse, would not be significant, because they would be 
limited and localized. The impacts potentially could be most significant for the special-status species 
Bell's sage sparrow, recorded in the vicinity of Oak Canyon, but this species was not recorded in the 
impact area. Furthermore, the Burton Mesa chaparral found here is not ideal habitat because it is 
relatively dense and has not been burned recently. Some other wildlife, such as small mammals and non
listed herpetofauna, may be impacted directly by excavation. These impacts also would be localized and 
temporary, and most wildlife species that might occur within the disturbance zone likely would be able to 
move to suitable habitats away from the impact area. 

In addition, implementation of appropriate best management practices and biological monitoring during 
construction would reduce potential adverse impacts to wildlife under the Alternative 1 to less than 
significant levels. 

4.2.2 Waters of the United States and Wetlands 

There would be fill in jurisdictional waters of the United States in the topographic depression where 
sampling station SS-3 was located. Also wetland areas (represented by sampling stations SS-8, SS-9, and 
SS-10) along Alternative !likely would be impacted directly by construction. Due to the topography and 
hydrology in and near the landfill, construction of the storm drain through the topographic depression and 
impacts to this area are unavoidable; therefore, coordination with the USACE through the Section 404 
permitting process will be required. Similarly, impacts to wetlands protected under Executive Order 
11990 near SS-8, SS-9, and SS-10 would also be unavoidable due to the topography and hydrology of the 
landfill. Because jurisdictional waters of the United States and wetlands will be revegetated after 
construction, less than significant impacts to these resources are anticipated. Any conditions of the 
Section 404 permit will also be implemented. Since wetlands would be impacted by construction of the 
Proposed Action, a Finding of No Practicable Alternative (FONPA) has been prepared to document that 
all practical measures are being taken to minimize destruction or modification of these resources. 

Under Alternative 1, surface water would be diverted around the landfill and into the floodplain within 
Oak Canyon. The outlet area was formerly used as a spray discharge field for groundwater pumped from 
the groundwater extraction system. Therefore, additional surface drainage to this area would not be 
expected to cause flooding or erosion in the discharge area. Additionally, in contrast to the Proposed 
Action, no impacts would occur to Lake Canyon. 

4.3 ALTERNATIVE 2 

4.3.1 Biological Resources 

Impacts to biological resources under Alternative 2 would be the same as for Alternative 1. The same 
plant communities, species, and wildlife would be affected. 
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4.3.2 Waters of the United States and Wetlands 

hn.pacts to jurisdictional waters of the United States and wetlands under Alternative 2 would be identical 
to those for Alternative 1. Therefore, impacts would be less than significant. 

4.4 ALTERNATIVE 3 

4.4.1 Biological Resources 

Since Alternative 3 follows a similar route as the Proposed Action, impacts to biological resources 
generated by Alternative 3 would be similar to those generated by the Proposed Action. Both alternatives 
avoid direct impacts to the vernal pools and special-status species located north of Pine Canyon Road. 
However, since Alternative 3 would bore underneath the vernal pools, removal of vegetation in this area 
would be less than the removal that would be required for the Proposed Action, even though nonnative 
grassland is the dominant habitat under the Proposed Action. Therefore, Alternative 3 would generate 
fewer impacts to wildlife species and habitats in this area, including birds protected under the MBT A. 
Any impacts on wildlife species and habitats would be temporary, occurring only during construction, and 
would be less than significant. Biological monitoring and revegetation would occur as described for the 
Proposed Action, although Alternative 3 would require less revegetation, since less native vegetation 
would be removed. Since the outfall for Alternative 3 would be identical to the outfall used for the 
Proposed Action, impacts to Lake Canyon, the three canyon lakes, and the California red-legged frog 
would be identical to those described for the Proposed Action. Under Alternative 3, implementation of 
best management practices would occur under as described for the Proposed Action. 

4.4.2 Waters of the United States and Wetlands 

Alternative 3 would bore under vernal pools located northeast of Pine Canyon Road. Therefore, no 
impacts to vernal pools located in this area would be generated by Alternative 3. However, as described 
for the Proposed Action, fill in jurisdictional waters of the United States in the topographic depression 
where sampling station SS-3 is located and wetlands where sampling stations SS-8, SS-9, and SS-10 are 
located would occur under Alternative 3, thus generating impacts to jurisdictional waters of the United 
States and wetlands. Impacts generated by Alternative 3 on storm water runoff, water flow rates, and the 
capacities of the Lake Canyon lakes would be identical to those generated by the Proposed Action. 

4.5 PROJECT IMPACTS COMMON TO THE PROPOSED ACTION AND 
ALTERNATIVES 

Under the Proposed Action and Alternatives, storm water from the base that currently is routed through 
the landfill would be diverted. This diversion would result in the permanent loss of the source of water 
that currently supports willow woodland habitat, small marshes, and pools in the northern part of the 
landfill. No listed threatened or endangered or other special-status plant and animal species were found in 
this area, therefore, no impacts to these species are anticipated from project implementation. There would 
be adverse impacts to the marsh and woodland habitats, both of which are ranked by the CDFG as 
sensitive communities (very threatened and threatened, respectively). The marsh likely would dry up and 
revert to upland ruderal or scrub vegetation. The willows may persist for a longer period, but the 
understory would change. Habitat values therefore would change in this area. These impacts are not 
likely to be significant because the affected habitats are small in extent, species diversity is relatively low 
compared to other parts of the project area, and no special-status species occur. 
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Under the Proposed Action and Alternatives, the topographic depression at the northeast corner of the 
landfill just south of Pine Canyon A venue also would be affected similarly from project implementation. 
No listed threatened or endangered or other special-status plant and animal species were found in this 
area, therefore, no impacts to these species are anticipated from project implementation. Small patches of 
arroyo willow and coast live oak are present in this depression and would be lost from filling the area. 
However, the affected habitats are small in extent, no special-status species occur, and the area previously 
has been disturbed and is invaded by introduced species, including iceplant. 

Introducing fill into the topographic depression, where USACE jurisdictional waters of the United States 
are present, would constitute jurisdictional impacts, and would require coordination with the USACE. In 
conjunction with other aspects of the project, Section 404 permitting would be required. 

4.6 NO-ACTION ALTERNATIVE 

4.6.1 Biological Resources 

Under the No-Action Alternative, no impacts would occur to biological resources directly from project 
implementation. Potential risk to ecological receptors due to exposure to contaminants in the soil and 
groundwater from the landfill are currently under investigation during preparation of remedial 
investigations for the nearby IRP sites. 

4.6.2 Waters of the United States and Wetlands 

Under the No-Action Alternative, no impacts would occur to jurisdictional wetland resources directly 
from project implementation: The problem of leachate generation at the landfill and its disposal would 
continue. 

4.7 MITIGATION AND RECOMMENDATIONS 

Since no significant impacts are anticipated to occur to listed or proposed listed plant and bird species, no 
species-specific mitigation measures are required for these species. 

If the Proposed Action or Alternative 3 is implemented, routine maintenance of the outlet structures of the 
lakes in Lake Canyon will be conducted, including clearing of clogged vegetation from the intake and 
outlet areas. In addition, the outlet structure at the Lower Lake will be replaced. Such maintenance 
would eliminate inundation of shoreline habitats and minimize potential impacts to special-status species, 
including California red-legged frog and the special-status plant black-flowered figwort. 

Implementation of either Alternative 1 or Alternative 2 would cause adverse and significant direct 
impacts to the sensitive community Burton Mesa chaparral and its constituent special-status plant species, 
sand mesa or shagbark manzanita and La Purisima manzanita. To reduce these impacts and the 
fragmentation of chaparral habitat, the routes would be modified, to the maximum extent possible, to 
follow the fence of the Subtitle D boundary in the northern part, and areas that previously have been 
disturbed or cleared in the southern part (Attachment 1, Figure 4). This route modification would not 
avoid all impacts to chaparral or reduce them to a level of insignificance, but would reduce the extent of 
habitat impacted and the scope of future required restoration (see below). 

Removal of native vegetation during project implementation will be minimized to the greatest extent 
possible. The limits of the disturbance corridor will be clearly marked in the field and enforced to prevent 
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further expansion of disturbance into sensitive biological and wetland resources. Areas cleared of native 
vegetation will be revegetated in all possible locations. 

Pre-construction surveys and biological monitoring during project implementation will ensure that impacts to 
sensitive biological and wetland resources are minimized. During and after project completion, the project 
area will be monitored periodically to assess the effects of invasion, if any, of exotic species into native 
habitats. If exotic species are observed, appropriate measures will be planned and implemented for controlling 
their spread. 

5.0 LIST OF PREPARERS 

Gale, Nathan, Scientist/Geographer, FLx 
M.A., 1980, Geography, University of California, Santa Barbara 
Ph.D., 1985, Geography, University of California, Santa Barbara 
PWS, Certified Professional Wetland Scientist #1216, Society of Wetland Scientists 
Years of Experience: 20 

Parikh, Anuja, Ecologist, FLx 
B.S., 1979, Zoology and Geology, University of Bombay, India 
M.S., 1981, Geography, University of Bombay, India 
Ph.D., 1989, Plant Geography, University of California, Santa Barbara 
PWS, Certified Professional Wetland Scientist #841, Society of Wetland Scientists 
Years of Experience: 16 

Collie, Stephen, Vertebrate Biologist, University of California, Santa Barbara 
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Appendix A, Attachment 1 

Maps of the Project Survey Areas, Observed Natural Resources, 
and Suggested Route Modifications 

Figure 1: Biological and Wetland Resources Survey Areas 
Figure 2: Special-Status Biological Resources 

Figure 3: Wetland Sampling S1ations and Jurisdictional Wetland Resouroes 
Figure 4: Suggested Route Modifications f9r Alternative 1 and Alternative 2 



QONTOUR LINES, 
4 METER INTERVALS 
!MSL. NA083) 

RAILROAD 

; , 

= PAV£0 AOAOS AND P/IRKING 
VNPAYEO'AOADSANO TRAILS 

--DRAINAGE 
~ BUILDINGS 

•• 

•• .. 

• 
• 
• 

.. .. . • 

- l.ANOFILlBOlJNDARV 

-- SUBTITLE "0" BOUNDARY 

• • • • • SURVEY AREA 
PA PROPOSED ACTION 

~ ~~~~~~= 
550 0 

E--""--3 

~ • i ~ • ,. 
... ~ 

\. • 

l 

• 550 1100 
1?--===l 

~ . ·, ~ 

11 ' .. 

· ..... 
1• 

LANDFILL DRAINAGE IMPROVEMENTS 
BIOLOGICAL AND WETLAND 
RESOURCES SURVEY AREAS 

VANDENBERG AFB 



This page intentionally left blank. 

Final EA for Landfill Drainage Improvements 



1 

I 
n 
l 

LEGEND 
CONTOUR LINES. 4 METER INTERVALS 
(MSL, NAD83) 

RAILROAD 

= PAVED ROADS AND PARKING 
-··· •• • UNPAVED ROADS AND TRAILS 

DRAINAGE 

~ BUILDINGS 

'LANDFILL BOUNDARY 

SUBTITLE •o• BOUNDARY 

... 

. i.oll'-1~- ALTERNATIVE 1 
I Approxiltt8te Location of 

/ Burton Mesa Chaparral 
~ within /1>6 Surwy Area 

I; • with Atetostaphylcs rudis 

y/~ · --;-\~;' 
~ : 
~ . 

:~: ~ ) 
Delphinium ';'-, • 
parry/ssp. 
blochmantae 

""' 
~ 
i 

t 6 .. 
'i. 

'lll ~ 

~ 

\\ 

\~---·ScrophulariiJ air~~ )/ 

: '\ l r-

1 ,. • "':~ v 
-- PROPOSEDACTION 
........... ALTERNATIVE 1 

----· ALTERNATIVE 2 
-- .ALTERNATIVE3 

- SEASONAL WETLANDS 
- D!Jdl6ya bfoc!lmanfae ssp. blochmanlae 

<400 
I 

"\ ~ . 

+ 0 

'-.- ~ 
~ ~ 

" 

~ 
.. 

i 
'& .. ~ 

" .. .. ~ 

\ t 
. 

2 



This page intentionally left blank. 

Final EA for Landfill Drainage Improvements 



n 

n 
n 

II 

LEGEND 
CONTOUR liNES. 4 METER INTERVALS 
(MSL, NAD63) 

RAILROAD 

= PAVED ROADS AND PARKING 

• •• .... • UNPAVED ROADS AND TRAILS 

--DRAINAGE 

~ BUILDINGS 

- LANDFILLSOUNDARY 

-- SUBTITLE ·o· BOUNDARY 

"'' 

® WETLAND SAMPUNG STAT'ION 

- ~~~g~~'3~~~:~~~:~0URCES 
.... SEASONAL~NDS 

- OutJiey• ll/odlmsni6<>1:$p. plocllln•niee 

/ ,,. .rq, 

,, /" 
S$-14 VE.ANAl, WETLAND SWf\~ 

, .. 
~ 

II 

1. • ..: 
~ 

,.._ 'f. 

~ 

'to 
{$ 

'S. 

.... 

400 0 
E773 

~ 

" .. 
" 

... ~ .; 

~ 

-~"" 

'\-

. ·- ... -. 

.. 

·, ~ 
·' ~'I> \ 

~ " " .. 
. .. 

·. 



This page intentionally left blank. 

Final EA for Landfill Drainage Improvements 



n 
n 

n 

LEGEND 
CO.NTOUR LINES. 4 METER INTERVALS 
(MSL, NADI!3) 

·--·· R!\ILROAD 

= PAVED ROADS AND PARKING 
..... ~ UNPAVEDROADSANDTRAILS 

\ '.to 

--DRAiNAGE 

[!!!i) BUILDINGS 

- LANDFILL BOUNDARY 

-- SUBTITlE ·D• BOUNDARY 

-- SUGGESTED ROUTE MOOIFiCATIOt~ 

·~ 

~ 

~ 

... 

.,. 

,,. 

~ ;: 

tl ( 

+ • 400 0 400 800 FEET "Ji:.,.:, 
~ t====l 4 



This page intentionally left blank. 

Final EA for Landfill Drainage Improvements 



Appendix A, Attachment 2 

Rare Plants Potentially Occurring at or in the Vicinity of the 
LandfiU Drainage Improvements Project Area, Vandenberg AFB, CA 



RARE PLANTS POTENTIALLY occtJR1UNG AT OR IN THE VICINITY OF THE LANDmL DRAINAGE IMPROVEMENTS PROJECT AREA, VANDENBERG AFB, CA 

SPECJr8 STATUS OCCUR· HABITAT BLOOMING 
Common DIUIIe RENCE PERIOD 
Sd#:ntf/lc 7lt'l1IW USFWS' CDFG' CNPS' ONV~ 

Gtmbcl•a watwa:eaa E T lB 0 Freshwater marsh Apr-Aug 
Rmlppa gambdll 

Gavlota tup1asJt E E lB 0 Graasland, coastal sage SCIUb, coastal bluff SCIUb May-Aug 
Harb.onltz lllcraetm8 ap. vlllola 

Lompoc,...,. aanta E R lB 0 Chaparral, cout live oak woodland, Bishop pine May-Aug 
ErlodJctyon Cilplltltllm forest 

Seulde blrd'l-beak s E lB 0 Coastal duDe saub, coastal sage SCIUb, chaparral, May-8ep 
~ rlpbl881p. li#mllls coat live oak woodland, Biahop·pinc forest 

Smd a.a. •• nulla s lB 0 Chaparral, cout live oak woocllaDd Nov-Feb 
~7'1111U 

~ apineflower s lB 0 Coaatal. sage IIClllb, chaparral, coat live oak May-Jul 
OlorlrAifiM recr/$pbta woodland 

DuDe larbput s lB 0 CoaataJ. dune saub, ooutalaage IIClllb, chaparral, Apr-May 
Dtlphtlrlum ptJ.n"Ji up. biDclttrttmlat eoot live oat WOOdland, araaland 

Blochmen's dudleya s lB 0 Coastal bluff IIClllb, grassland, vema1 pools Apr-Jun 
Dll4Wyd ~ ap. blot:lutttllliM 

Kdloa'• bo1'telia s lB 0 Coastal duDe scrub, cbapmal. coat live oak Apr-Sep 
Ht'll'blla CIIMtZIIJ up. sme«~ woodland, Bishop pine forest, seasonal freshwater 

wetlands 

Bla-t&owcrcd ftport s lB 0 Coastal ctune scrub, ooutalaage IICI.'Ilb, chaparral, Apr-Jun 
Scrr1phlllarld QII'Qifl coast live oat· woodland, Bishop pine forest, 

tanbark oak forest, riparian woodland 

La Pllrilima n••aanit• lB 0 Chaparral, coast live oak woodland, Bishop pine Nov-May 
~ ptl1'l88bita forest, tanbaJ:t oak foicat 

Boover"s beat 8J'UI 4 0 Chaparral, cout live oak woodland, grassland Jun-Jul 
~lt.otMrl 

WCIIIID ctic:boDdra 4 0 Coastal sage scrub, chaparral, cout live oak Mar-May 
Dlcllon4ta ocdbnttllb woodland, Jl'UI]and 

Slim'acldy 4 0 Coastal sage IICI.'Ilb, chaparral, coast live oak Mar-Jun 
~ oiiiJIICirlrlml woodland 
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JWm PLANTS POTENTIALLY OCCtJIUUNG AT OR IN THE VICINITY OF THE LANDFILL DRAINAGE IMPROVEMENTS PROJECT AREA, VANDENBERG AFB, CA 

SPBCD:S STATUS 
Commoa IIIIIIC 

Sdmlflc ""'* tJSFWSl CDJ!'G2 

Sa Uda Obispo waiHlower 
.lltylbralm DI¥""'"Ym liP· ll»trpo«nst 

Pdct1y pldox 
Upto4tu:lylm ~ up. fl»>llmttsslm 

Cady-leavecl mooatdeUa 
JIOiflll'tMlla utubdata 

Calib:Dia spiDetlower 
~ t:tllf'tmdca 

Midlael'• rein orchid 
Plptrla mlch.tldJI 

Round woolly-marblel 
P8i1IJcarpluu leMllll8 'VU'. fldJIImls 

Salia Cruz laJml oat 
Qrlm:ll8 ptiiWitJ 'VU'. ptiiWitJ 

1 B•~ PB•p!OpOied eadaDaaed; C•candidate; S•species of concern. 
l B•eadiDJerecl; T•tbreltmed; R•l'll'C. 

CNPS3 

4 

4 

4 

4 

4 

4 

4 

OCCUR- HABITAT 
BENCE 
ONVAFr 

0 Coutaii&JC IICNb, chaparral, c:oaat live oat 
woodland 

0 Coastal dune IICNb, c:oaata1 sage scrub, cbaparral, 
c:oaat live oat woodland 

0 Coutal dune scrub, cbaparral, coast live oat 
woodland 

0 Coastal bluff scrub, coastal dune scrub, chaparral, 
c:oaat live oat woodland 

0 Coastal bluff ICI'Ub, c:outal dune scrub, cbaparral, 
cout live oat woodland, c:oaatal dune swalc 
wet1aDda 

0 Chaparral, c:oaatal dune swale wetlands, vemal 
poola 

0 Chaparral, cout live oat woodland, Bishop pine 
forclt, tanbut. oat 1brest 

3 lB•plml:a rue, thrateoecl, or~ tbro1Jabout their ranp; 4•plants of limited distribution (Skiuner and Pavllk, 1994). 
• B•apec!ed: o-~. · 
CDJ'G- CalibDia Depatmeat ot Pilb and Game. 
CNPS • Ca1i1bmia Nathe Plaut Soc:iety. 
1JSFWS • U.S. Pilh ml Wddlife Service. 
V Al'B • Vaodeobeq Air Force Bue. 

BLOOMING 
PERIOD 

Fe&-May 

Mar-Aug 

May-Jul 

Mar-Aug 

May-Aug 

Apr-May 

Mar-Jun 
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Appendix A, Attachment 3 

Federally Endangered or Threatened W'ddlife Species, and Other Species of Con~ 
Potentially Ottuning at or in the Vicinity of the 

Landf"dl Drainage laprovemencs Projett ~ VudeniJera ~ CA 



FEDERALLY ENDANGERED OR THREATENED WILDLIFE SPECIES, AND OTHER SPECIES OF CONCERN POTENTIALLY OCCURRING AT 
OR IN THE VICINITY OF THE LANDFILL DRAINAGE IMPROVEMENTS PROJECT AREA, VANDENBERG AFB, CA 

Species ()mar.. BreediDg Season 
Common DIIIDe l't'lllCe SfaloDal (V AFB Bfteden 
StltJrd;ffc JIGJJif Status I On ~ Habitat Oldy) Additional Commeats 

VAFJI2 

Paqrlnc falcon E 0 Y,M,W Neat on clift's, forage over aU Mid February-July 
Falco ~grlnus open habitats 

Southwestem willow flycatcher E 0 M, B: preacnt Undisturbed willow riparian Mid May-mid July Breeds on V AFB along the 
Empldonax traiUii Ultmu.s Maytbrough Santa Y ncz River ODI.y 

August 

Bald eagle T, Bald and 0 M,W Large lakes and wetlands 
1/alfaeetll$ leucoctphalus Golden Eagle 

Protec:tion Act. 

California red-legged ftog T 0 y Perennial ponds and lltreams February-mid April Nearly all permanent lakes, 
Raila tz111'0TQ dmytanii 11treams and ponds on V AFB 

Western spadetbot toad s 0 y Grassland, vernal pools Late January-Match 
Sp«z hammon4ii 

'fwo..ltri.pecl garter mate s 0 y Permanent water bodies; in Man:b; young born Primarily inactive in rodent 
1'hamnoplds hammondil winter, grassland/coastal sage August-November burrows in winter, but may 

scrub 50-180 meters from water emerge to forage on warm 
days 

Southwestern pond tmtle s 0 y Perennial lakes, ponds, streams; Can ocx:ur year- Hatchlings overwiuter in 
Qemmys marmorata paJlida eggs laid in upland areas 16-400 round; ptU May- nest; move to aquatic sites 

meters ftom water June Match-April 

Ca1itbmia horned Uzud. s 0 y Most habitats on V AFB with April-August 
.Pitynti:Moma coronatumj'rqnllzle loose substrates for burrowing 

Wesrern Ieut bittern s 0 M, potential B Fteahwater marshes, ponds, lakes Late March-July Puchbowl Lake, Lake 
l:aJbrycluls ai1Js Mspms with emergent vegetation Canyon, Watertbwl 

Management Ponds 

Bell's 118Je sparrow s 0 y Open chaparral March-July On V AFB, closely 
.dmphJsplza lnlU belU associated with succ:essicmal 

(burned) habitat 

llttle willow flycatcher s 0 M Willow thickets, manhea, oak Brief spring and fall DJi8rant 
Emp/dt»>la t1Uil1ll brewster~ woodland, eucalyptus woodland 

Prepared by Fl.%, June 2000 pqelof2 



Spedes 

FEDERALLY ENDANGERED OR THREATENED WILDLIPE SPECIFS, AND OTHER SPECIES OF CONCERN POTENTIALLY OCCtJRRING AT 
OR IN THE VIClNlTY OF THE LANDFILL DRAINAGE IMPROVEMENTS PROJECT AREA, VANDENBERG AFBt CA 

Ocalr- BreediDa Season 
Cmmaoalllllle reace SealoDal (V AFB Breeders 
St:lnl1/k 1ltiiM Statas1 On Oecarreuce' Habitat Oaly) Addltloaal Comm.eats 

VA.FBI 

Penuginous bawk s 0 
~regalb 

Tricolored blactbird s 0 
.Agdalu8 lrlciJlor 

White-1Bccd ibis s 0 
PkgadJs chlhl 

Golden eagle Bald and 0 
Aqrlila chrysaetos Golden Eagle 

Protection At:t 

NOTES 
1 E•elldaDge1'ect; T•threatalcd; C•ca.ndidate; S•species of concern. 
2 E•apectecl; O•oblerved. 
3 M•miannt; W•winter; B•breeding; Y=zyear-round. 
VAFB =Vandenberg Air Force Bue. 

Preparecl by PI..x, June 2000 

M,W Open country 

M,W Dense tule stands, :fields, and 
paaturca 

M,W Shallow grassy marshes 

y Cliffs, large trees in open areas IIUIIJ81'Y-August. 
March-July peak 
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Appendix A, Attachment 4 

Plant Species Observed in the 
Landfill Drainage Improvements Project Area, Vandenberg AFB, CA 
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PLANT SPECIES OBSERVED IN THE LANDm.L DRAINAGE IMPROVEMENTS PRO.JECT AltEA, VANDENBERG AFB, CA 

or Ocauaf&l! 
F-ay Sdaatlfk Name ec.m.on NaJDe 

Habit' PA A1 A2 u LC oc 
Aizoaceae Carpobrona ~dlllis (L.) N.E. Br. X C. chilensis F'Jg-Marigold X Sea Fig IS/Ss X X X X X X 

(Molina) N.E. Br. . 

Anacardiaceae To:dcodendron 4iversilobum (TotTey & A. Gray) Western Poison Oak NSTV X X X X X X 
E. Greene 

Apia<:eae Conium macu1atwtt L. Poison Hemlock mu X 

Apiaclcae li:tyngillm annatum (S. Wmon) J. Coulter & Coyoto-'lbi&tle NPH X 
Roae . 

Apiaceae Foenlculum Vlllgan Miller Femld IPH X 

Apiaceae Lomadum lltrlculalum (TOtTey & A. On.y) J. 
Coult« & llo8e 

BisaJit.lloot NPH X X X X 

Apiaceae Oentl1llM &tiTIIre1tlosa J.S. Presl Warec-Panlcy NPH X 

Apiaceae Sanicula crassictiJills DC. Sanicle NBPB X X X X 

Apiaccae Sonicula lacinlata Hook. & Am. Cut-Leaf Sanidc NPH X X X 

Asten<:eae Ambrosia psllonachya DC. Westem Ragweed NPH X X X X X 

Asteraceae Nremisia caljfumica Less. Caiifomia Sagebmsh NS X X X X X X 

Alten.cleae Anemisia douglaslana Heuer Mugwort NPH X 

Asteaceae Baccharls douglasii DC. Marsh Baocbaris NPH/Ss X X 

AsteaClCIIC Baccharis pibdarls DC. Coyote lhuBb. NS X X X X X X 

Asteaceae Baccharis sallcffolla (Rulz Loptz & Pavon) Mul~Fat NS X 
Pen. 

. Alltf:raa:ae Olaenaclis glabrluscula DC. var. glabrluscula Y cllaw Pincusbion NAH X 

Alteraceae Colllla coronopfftllla L. Drasa-Buttoal JPH X X X X 

Alf«'nce'e Endatitel gfomerala (Poirct) DC. Cut-Lavccl Coat F'arewecd lAB X X X ·x 

Asteraceae Erlcamerla erlcol4n (Lea.) leploo GoldaJbwlh NS X X X X 

Alltf:raa:ae ~~(DC.)A.Gnyvar. Golden Yarrow NSsS ·x X X X X 

Aaten.ccac FMthamla ocddmtaUs Nuu. Westcm Golcleorod NPH X X 

Aataaceae Filago golllca L. . Narrow-Lcavcclllerba Jmpia lAB X X 

Aatcraceae GMphalium ~Cfllft DC. Greeat IM:dutiDg NABB X X X X X X 

Aslaaceac Gruzplralblm ~~~~~~ L Weedy CUdwced lAB X X X 

Altaaocae ~ JIIII'J!fiMill' L. Bvedaldog NAB X X X X 

Alteraclcac Gtraplralllllll ~ NUU. Pint EvedaltiDg NBH X X X 

Altcraccac Gnap/t4litmJ strrRIIineum Kualb Cotton-Baaing Plaut NABB X X X X 
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hd,y SdrDdtk Nate Coaml.a N81De o.ra Ocaaa&ee' 

HaiJitl PA A1 A2 u LC oc 
~ Helmillm f1llbmJlum DC. Sncczewced NAPH X X X X. X 

Allk:racele Hem4onia blcnscms ~)B.D. Taoowitz Tarplant 
sap. lllcrucens 

NAB X X X. 

Altcacac Heterolheca grrmdfjlom Nutt. ~pbWced NAPH X X X •X 

AICenccac 1Iypochaois glabm L · Smooth Cat'&-Ear lAB X X X X X 

AlhiaK:eac bocoma 1lte1IZiall (Boot.&; Am.) G. Neaom Goldenbuah NSs X X X X 
var. 1tleiiZ.ksll 

.Aituaceae Lasthenia califumica Lindley Common Goldfieldl NAB X 

Altenceae Layla glan4Miosa (Hoot.) Hoot. &; Am. Wbitel..ayia NAB X 

Altenceae Layla _platygltma (Fiadler &; c. Meyet') A. Gray ndy-'fips NAB X 

.Aita'at;:eee Lming~Qjllaglnffolia (Boot. & Am.) M.A. 
I..mc var. j'lfaginjfoUa 

Cali1bmia-Aster NPH/Ss X 

~. .. ~ Plcris echiol4n L. Bristly OX-Tougue IABH X 

Alltenceae ~- felldlus Nutt. var. globffmu (DC.) Round Woony Marbles i~NAB X X X 

Alteraceae Sllybutlt ~ (L.) GaetUler Milt 'lbiBtle 1ABB X 

.Astcn<:cac Soli4ago caiJfomlca Nutt. CaJifomia Goldenrod NPH X 

A8ta:a<:cac SonciUis aspet' (L.) Hill liSp. os:per Priddy Sow Thistle lAB. X X X X X 

. Botagioaclcae ifnulnd:ia ~~ctobllis F'IBCb« & C. Meyet' var. ShawyF'~ NAB X X X X 
ltflcnlcatpa (E. Gmcoe) Jepaon &; IIoovCl' 

BongiDaclcae Crypkmlha develan4Ji B. Grec:oe Cleveland'• Cryptamha NAB X 

Bongioaccac Plilglobol1tryl bmcteaiUI ().Howell) LM. 
1oJwaton 

Popcorn Flower' NAB X X 

Jkullic:IICIItl.e IJrruslca nlgm (L.) Koch Black Muatatd lAB X 

Brus1c:aceae Erysimum ~(Douglas) E. Greene lip. San Luis Obispo Wallflowc::r. liNPH X 
~ ) R.A.. Pticc 

Bruaic:aceae Hindffeldia ituxma (L.) Lagr.-Fouat Mediterranean Mustud JBPII X X X X 

lb-...... ..rae '1'/cystznocarplt.u:inklllls Toney & A. Gray Friogepod NAB X 

Capritbliaccae Lonlcem 8Ubsplcaia Hoot. & Am. var. 
demul4ta Rcbdea' 

Honeyauctle NS X X 

~ Saltrbuclls llfDlcana c. Prell Blue Elderberry NS X 

~ Clltdlonema ~ (J.A. Wtiam.) SmdMat NPII X 
Nction &; J.P. Macbr. 

Catyophyllaccac Spetpla arwnsls L liSp. IIIWIUis Stictwott. Starwort lAB X 

~ Sperplarla 11lbm (L.) J.S. Prcsl & C. Presl Purple San4-Spurrey IAPH X 
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PLANT SPEClES OBSERVED IN THE LANDm.L DRAINAGE IMPROVEMENTS PROJECT ADA, VANDENBERG AF8, CA 

~ Ou:wic:w:t2 
hDiy Sdaldlk Nallle C.UU.Nmae 

J~abitl PA A1 A1 u LC oc 
Chalopodiac::ae ..4lrlpkx semibact::ata R.Br. Alutrafim Saltbush IPBSa X X X 

Cheno~ Olenopodium CtJiqomlcum (S. Watllon) 
S. Wat800 

c~ Gooaeroot NPH X 

Cistac:eae H~lionlhntu.urt scopariJun Nutt. Peak Ruslt-R.oae NPHS X X X X 

Convolvulaceae OJJy•gia ~gla (R Gteeae) Bmmmift 
ap. eydosfegla (.Hoiue) Brummitt 

Moming-GIOry NPHSa X X X X X 

Crassulacae Or.wllla C01I1II,Ua (Ruiz L6pez & Pav6n) A. Pygmy-Weed NAil X X X X 
Bcqet 

Crusulaceae Dltdleytz bloclunttnlae (Bastw.) Moran ap. 
~ 

)Uodunan•a Dud1eya IINPH X 

CDI•dao:ac DII4Jeya cespilosa (Haw.) Britton & Rose Sea Lcauce NPH X X X X X 

Qlcadlitaoeac Marahjolx.u:as (Naudin) E. Grceoe Califomia Man-Root NPH X X X X 

CypeJacae Oltu lxubt:l1rJe Dewey Sama Bubala Sedge NPH X 

Cypcraceae Cl:nx lrmfordll Mac:bozie Harford's Sedge NPH X 

Cypena:ae Cl:nx ~gradlis w. BoOtt Clullta'ed Fidd Sedge NPH X X X X X X 

CJpcxaccae Eleoduuts macm.stadtya Britton CRqJing Spibrosh NPH X X X 

Cypcraceae Sdrpus acutus Bigelow var. occidentalls (S. Tule NPH X 
Watllon) Beetle 

Cypcraceae Sdrpus callforniCIIS (C. Mc,ec) SU\udel Califomia Bulrush NPH X 

J>eaosttccldaoeac Pferl4ium tltJII{Ibulm (L.) Kulm. var. pubucenS 
L. UDdcrw. 

BractmFem NF ·X X 

F..rica<lCaC Mctost4plrylos pll1isslma P. Wells La Purisima Maazulita ~iNS X X X X X X 

Eric:aClCie .drtlo#aplf;ylo nl4is Jcp8011 & Wiesl. Sud Mesa Manzanita ~s X X X X 

Buphodli~C~DaC ~~Mudi.Aq. Calitbmia CroCoo NPIISa X x X X 

Pablcclc · lAias scopal'iu$ (Nutt.) oa1c.J 'Vat. scoparltls Ca1ifbmia Broom NPIISa X X X X X X 

Fabaceae lAias ltnllf8ellanus Fdchcc & c. Mcyel' Cbile Hoaactia NAH X 

Fabaceac lMpintu arlJorau Sims (blue-flowered) Bush Lupine NS X X X X X 

Palraceae lMpimls bkolor Lindley Miniature LupJae NAB X X X X 

Fabaceae blplnrls dutltrls84ftis Eadlldl Cbamiaso'l Bush l..upiDc NS X X X X 

Fablceae blplnrls JUIIUI$ Bemh. StJ.UpiDe NAB X X X 

Fablcele bqJin&t tn1r1a11MS Boot. & Am.· 'l'tulatc Lupine NAB X 

Fabac.leae Mt4Jmgo polylttorplul L. CaWbmia Burdovcr lAB X X X .X 

Fabaceae Melilollls ilulk&f (L.) AD. Sourdover lAB X X X X X 
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hdy Sdaltllk N..e or Ocewa•tai? 
C........N.-e 

Babltt PA A1 Al u LC oc 
Fabaceae 1tf/blillm barblgm1111 Torrey nr. borbigmlm 

Tortey 
BeanledCiover NAB x· X 

Fabaeeae »i/bliimt tXl1tlpUIN ~ Hop Cover lAB X X X 

Fablceae. Vida beng1rlllDW L. (\.u:Pie Vetdl lAB X X X 

F.,ac:ae ~ agrlfolla Nee nr. agrU'olla Coat Live Oak NT X X X X X 

GaDa•<lCIIC acm4ia ~(Lam.) Gtileb. Cicealia NAB X 

Gcnoiaceae Erodillm dclltariiDn (L.) L"BU. Red-stemmed Ftlaree IAn X X X X X 

Gc:nniacc:ae GerrmliDn dbseCIIIm L. WddGennium lAB X X X 

Groaulariaceae RJbu tllvtulcatum Douglas Gooacberry NS X 

H~ Phacdla tlollglasU (Badh.) Torrey Douglas' Phacctia NAB X 

HyclropiQIIaceae Plulcelia ramosissima Lebm.. '¥U'. 1Jt0111UeyensU 
Munz 

BrancbiDg Pbac:lelia NPH X X X X 

HydrophJIJac:eae PholUtoma tJUTIItlm (Lindley) Lilja var. tJUTIItlm FI.CIIIa Flower NAB X 

lticJa<ae SlsyrlnchiMm bdlrtm s. wauon Blue-Eyed-Grass NPII X X X 

Jaocaaee IIIIICfiS baltiau Wind. Bailie Rush NPII X 

J'ual:a£eae ]IIIICfiS bii/Oftlla L. '¥U'. blflunhls Toad Rush NAB X 

Jaaca.::c~K ]IIIICIIS qJtlsus L YU. bttlnnals &gdm. Common Bog Rush NPII X X X X X X 

Juocaccae JIIIICfiS occl4mttJlis (Cov.) W'aeg. Wellmi.Rush NPH X 

Juocaccae JIIIICIIS patms B. Meyer Spreading Rush NPII X X X X X 

Juncaceae JllllaiS Jllt!l4ocepluJlla Eugdm. '¥U'. Brown-Headed Rush NPII X X X X X X 

~ 

Ju•• K'ICIIIC JfiiiQI6 lallll6 Buell 11811 Dub:tlbllb NPH X X X X X X 

Juacaecac lMDIIa Q1INO.fd B. Meyer . Hairy Wood Rush NPII X 

lamiaceN SalWIJ~Badh. Chia NAB X 

I.amiaccac SalWIJ md1lfmJ B. Gleale BlactSagc NS X X X X 

T--:~~ Sahia ;pa:l-...c= E.~ p;tdw!r s.ge NPH X X I .... ~-

lamiaccae Salllrr!/a dorlglllsll (BcodL) Brlq. Yetba Buala NPH X 

I.amiaccae Sttu:hys lnlllata BdL Hedge Neale NPB X X X X X X 

J11iaocae ~ ptlllfri/lanllm· (DC.) Kauth nr. So.pRoot NPH X X X X 

IJliac:eac ~ capiJalllltt A1pb. Wood ap. BJucDicb NPH X X X X X 

~ 
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Orf- <kauftMt1 

I'Maly SdallllftiL N.ae CoauataNale 
lfabltl PA A1 .u II LC oc 

Liliaceae Zlgadeluu j'mMnlil (l'orRy) S. Watsoa Death Camas NPH X X 

Lythraceae Lytluvm hyssop(folbtm L. Looaeattife IABB X 

Malva«leae Mmacotlu:znrtui}Qsciclflatlls (forrey & A Only) 
E. Grecoc 

ChapamJ Mallow NSsS X 

MalvMlCie SidalceG ~ (DC.) Beal:b.. up. . Chccht Mallow NPH X 

~ 

M~e Myrilxt txll/fondca Cham. & Sdalcll. Wax Myrtle NST X 

MJ11ae:eae Eucalypllu glo#1llla LabiU. Blue Gum IT X X X 

NyaagioKeae 8m:miD fiiiJbellala lAm. ap. tl1llb Uata Sand Vedleoa NAB X X X 

Ot1agiaocae Ctmlissonia llflcmntlaa (SplaJgel) Rnat sman Primrote NAB X 

Ooagtaoeae Camissonia strlgulo8a (Hacbet & C. Meyer) 
Raven 

Field Primrose NAB X 

Oolgraceae Epiloblllirt dlialwt& Rat: ap. dliatum. Nottbem Willow Belb NPH X X 

OxalidiiOCile (b;Qlts comiCIIlala L. WoodSorrd IPH X X X X 

Papavaaceac Dendrrntu!con rlgida Beolh. Bush Poppy NS X X X X 

Papevaaceae Piatyste111011 caJgiJm/CIIS BeodL Cream Cups NAB X 

Papavaaceac Eschsdwlr;ia oaUfomJca Clwn. Califomia Poppy NAB X 

Pinaccac Pitllls 1111lrlcata D. Don BUhopPine NT X X X X 

PJa••a;g1oacac Planlago .ctm11WJ1118 L Cut~ PlaDbin IABH X X X X 

PlanhllgiOICC&C Planlago encta B. Mania Ca1ifurnia Plmain NAB ][ X X 

Poaceac Aim caryophyllea L. Silver Buropean B.airzraa lAG· X ][ X X 

Poaceac IA1lelltl krlfN.IIG Uat S1cala' Wi1cl Oat lAG X ][ X X X 

Poaccac Brotnlis Ctl1'fnal¥ls Hoot. & Am. 'ftl'. Ctii'Wlllls c.&tbmia Bromc NPG X X X X 

Poeccae llTrnnMs tlitJtu1nls Roth IUpgutGrus lAG X X X X X X 

Poaceae llTrnnMs~L SoltChc:a JAG X X X X X X 

~ .&-oiiiiiS ~ L. ...,. rwbelu (.L.) llumot FomilCbcss lAG X X X X X X 

Poaceac Owta4eria jllbafa Stapf PampuGaas lfG X X X X X 

Poaceae 1i1flltatr4 calydlla Smith VddtGna lPG X X X X X X 

Poaceao llortleiQa.,.., Bucl8on lip. ~ 
(Part.) Tbdl. 

Mcditeumean Badey lAG X 

Poaccae Bor4ellltlllfll1ilulm L W.UBtdey lAG X .X X X 

Poaccae Leytrtul ~ (C. rrc.l) A Lltve Giamllyeerus NPG X X X X X X 
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··~· o.r- 0ccurrt.D£e' ,_., Sdeatiflc: Name c--Naae 
Jllibkl PA Al A2 u LC oc 

Poa<leae Leyttau f1ilicolda (Buctley) PiJsec Albli (C!eeping) Rycgrass NPG X X X 

Poac:eae Nasul/4 kplda (A. Hitchc.) Bartworth Foochill Needlegrus NPG X X X X 

Poac:eae Nossel/4 pulch1u (A. llitchc.) Batt.worth Purple Neecnevrass NPG X X X 

~ PiptaiMnun 1l'liliaceum (L.) Cosson Smilo Grass 1l'G X X 

Paaa::ac Vlllpla 1lfYIII'«l (L.) c. Gmdin . Foxtail Fe8a1e .JAG X X X X 
-.u. 1llr.ruta (Jiac:td.) Allcb.. & Gracbocr 

Polemooiactae Leptodactylon catqimlkttm Hoot. & Am. liP· 
~ 

Prlctly Pblox NPB X X X 

Pokmooiaccae ~hamata E. Gm.ne liP· leptonl1uJ (E.. 
Greede) H. MAIIOil 

Navarreda NAB X X 

Polygooaceae ~ anpsl/{oli4 Nutt. Narrow-Leaved Spineftower_ NAB X ][ ][ 

PolyacJUCeaC Edogoruun porvffolium Smith Jllme EriogomJm NS X X X X 

~'e .... Lasrartitua C01"iac«z (Goodman) Hoovcc Laslarriaea NAB X X X X 

~ ~ calflbmloa Beoth. Ca1ifomia Spineflower iiNAB X 

PolyJouccae Rumex aceto.tdla L. Sheep Sorrel IPB X X X X 

l'olyJoDac:eae Rumex crlspus L. Cody Dock IPII X X X X X 

Polygoaaccae Rumex saJic(folius J.A. Weinm. var. sallcffollru Wdlowl>oa: NPH X 

Polypodiaccae Polypodium aJijfontlaurt Kaulf. Ca1ifomia Polypody NF X 

PoduiJicaccae Calt.uadrinla dllola (Ruiz L6pcz & PaWn) DC. RcdMaidll NAB X X 

Podulacaceae OaykJtria perfolillla WiDd. ap. perfoUata Misu's Lc:Uucc NAB X X 

P, iiiMIIaoeaC 'Anagallls arWnsls L Scarlet Pimpe&nd lAB X X X X 

l'tlcridiCCIC }qrdDnll c. Mueucc c.ntbmla Maidc:o Hair Fcm NF X 

Ptaidaccac . Pdlaea crrubtlfl~ (Kaul£) F6e CoflbeFem NF X 

B•gnw;:ulac:cac DelphJnillln C7!:i. Gn.~ ~(E. Bloc:hman·• l..ubput liNPB: X 
Greene) Hadan • & . 

BIIIIIICQ(IQcac Ratuu&c:ullc.r Clllfomlcus Bcmh. BQttm:op NPH X X 

Bu'!IIUC"e C«mot1U1S t:111te41US (Boot.) Nutt. ftr. t:1111N11a BuctblUSh NS ·X X X 

Bumn'CCIIe C«rNorrua t:lllte4IUS vv. peklll4ris (McMioa) 
Hoovc:t . 

JkdbNsh NS X X X 

Blwn••accae O!rlrtotlua ltrpmha' '1\"d. --~~ NS X X X X 

Bu"''OIC'C llhtlmmu ca/ffot'tti«l Esc:bscla. lip. ca/ffUmica CaJifbmia Coft"eebeny NS X X 

BNmu¥we Rhaltlnru t:r'OC«l Nutt. Spiny Wherry NS X 
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Sdeadftc Nam.e T Oeaulmee' 
Fadly C......N.-e 

lfahltl PA A1 A2 u LC oc 
.Rolac::eae Acamam/!"Z) Roiz Lopez & Pavon var . Acaeua NPH X X 

Clllffo ca (Biitec) Jepson 

Rosaceae Admostomtljiudadmum Hoot. & Am. Cbamise NS X X X X X X 

Rosaceae ~ bdrlloUles Torrey & A. Gray var. Bildl-LeafM~ NST X 
~ Mahogany 

~ Hetmmwfu ~ (llndley) .Roemcc Toyon NS X X X X X 

Roaceae Horlt:e/14 CIIMQta IJncl1ey asp. ctm«lla Wedgo-Leavcd Hodrelia NPH X X X X X 

ltoacleae Potauilla ~ IJncl1ey asp. flaltdldo6a Cinquetbil NPII X 

ltoacleae RPI4 Ofllt(omiotJ Cbam. & Schldl. Califumia .Rose NS X X X 

RDaccae Rllbus rcnbw Cham. & SdJldl. Califumia Blactbeny NPHS X X X 

Rubiaceae Gallum ~A. Gray liSp. anJrewsii Prictly Bedstraw NPII X X 

Rubiaceae Gallum tmgll$lffolium Nutt. 88p. angult{follrurl Narrow-Leaved Bcd8ttaw . NPH X X 

Rubiacc:ae Gallum aparine L. Goose Grass NAB X X 

.Rnbiaceae Gallum IUit1allli A. Gray asp. IUit1allli San Diego Bedsttaw NPBSa X X 

SaJicaccae Populus babamlfmJ L. asp. trldwcarpa (Toney 
&A. Gray) 

Black Cottonwood NT X 

I SaJk:1cea.e Salix ltuiolepts Bcmb. Arroyo WIDow NST X :X X :X :X X 

Scroplmladaoeae Castl1k)a usma (A.A. Heller) Clmaug & Purple Owl's-Ciover NAB X :X 
Bcckaid 

Sc:ropbulariaocae Collbukl bartsilfolla Beodt. var. ~~a~Uif!Olla Chinese Houses NAB :X 

Sc:topbulaiacea Mlttulb.cs anmtiaacs eums CaJifumia Montey..Jllowa' NSaS X X X :X :X 

~ Pedladiuls deluf/fota Hoot. Indian Warrior NPH :X 

~ Petutnttan ~ (BeadL) Ba6. Scadct Buafer NPH X 

. &:topiiUiatiacc Scroplullaria tltnlla Pamdl Blacl:-Fiowel'Cd Figwort llzwll X :X 

ScUDOCIICI Solanum XIIJIIIi A. Gray Nigbbbadc NPBSa X 

~ 7yPIJa Ja4'olla L Broad-Leaved Cattail NPH X X :X X X 

UttiaKleae Urliotl 4lolca L. lip; lfoloserl«a (NuU.) Tb.ome HouyNdde NPH X X X 

Vetbm~ Vnbma lcrsio#adlys Unk ur. ltulostachys Western Vervain NPH X X 

N011!'S 

1 ~ • lpCdalllalul 8peCica; .fol • aativc; I • ialrocluccd or natlllali7.ecl; N• • llltive to Califumia, fntroducecl to 1bc bue; 
A - IIIIIUa1; B • bicimial; P • DtRaPia1; . . 
T • 1nJe; S • lbmb; Sa • lllhlfinab; G .;. pau; H "" bedl; V • vine; F • tao; Q • aquatic plam; ll • pauite. 

2 PA • Propotecl Acdon; Al • Alt«nativc 1> A2 ... Altemative 2-; Lf • Landfill; I.C • Lab Ca!Q'on; OC *" .04 ~ 
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WILDI.IFE $IBC1ES OBSEB.'\'ED IN THE 
LANDFILL DRAINAGE IMPROVEMENTS PROW.CT AUA, VANDD1BERG AF&, CA 

c-oaN8Dle SdedlcNaae Oc:aur~ 

PA At Al u LC oc 
Terreltdal Madllllals 
Bruah rabbit Sylvilagus bachmani 0 0 

CaJifumia ground squirrel Sptmnophllus betcheyl 0 0 0 

Botta's pocket gopher I'homomys boUae s s s 
Dwrty-fuoted wood rat Ntotmna ftucipes s s 
Coyote Omi.f ltJtmns 8 8 s s 8 
Mule deer Odocoileus hemion.us s s s s s 
Birds 
Great blue heron• Nde41cmJdias F 

Great csret Cosmerodius aJinls 0 

Black-uuwoed nigbt heron Nycdeotwt 1fYcdct»TTX F 
MaOard· bas plalyl1tyttcllo F 0 
Ruddy~ OxyiiiU jamalcensis 0 
'l'1nBy 'Wllure· Olt6altu aunz F 
White-tailed tife4' Elaluls CtiDrllas 0 0 

~bawt4' liKteo liMtmu 0 0 
~led-tailed baw ... lhlUo }antaJcensis F 
Cali1bmia cpall• CalUpepla caJJ,frmdca 0 0 0 
Amaic:an coot• Fullca amerlOIIM 0 

~ aumulrlus voq(enu 0 0 

Spottecl audpip« Acdtis macularia 0 
Mouming dove• Zenal4a JlftiCt'Olltrl 0 0 
WbiU>tbroatecliWift• Aeonalltts stUOitJlis F F 
Alma's bnnm•insbhd• Ctzlypte anna 0 0 0 0 0 0 
AileD's hlunmiugbird• &laspho171S sasin 0 

Nuttall's woodpccb:t4' Plcol4es 1UII1allii 0 0 0 

Downy.~ Plcoltln pllbesCI!IIS 0 

lbity wooclpccta* Plcolda villosiiS 0 

Northem ftickcr4' Colaptu ati1YJilU 0 0 0 0 0 
Pllc:ifio.alopc Dy•:e• ~~ 

.. 
Empl4onar tiiJ}idlis 0 0 

~pbocbc4' Sayomis lligrlcalu 0 0 0 
~O,.elfiH• My/art:hus eilfm.uCMS 0 
Cauin'l kingbird• 7)onwuls~. 0 0 0 0 

Violet-greeGI'fllllow4' Tachydnda lha/QssinQ F F 
NOdbcm roqh-wiupl awaUow• SkfBi4opteryx stl1'lpmnls 0 

ait1' awanow- llinm4o pyrriumola F F F F 
Baa......,.. l!Lw..m4::J :-.tr'..ca 0 

WC8k:m ICI'Ub-jay4' Aplae/«Dma comdacm& 0 0 0 0 0 0 
Amaic:an crow• Corwa bruclryrtqtu:/l 0 0 0 0 0 

Plaia (od:) timaouae• Pturls~ 0 0 

~ Pstiltripants lffitrbruu 0 0 0 0 0 0 

Bewick'• WI'Cil. 'l7vyo1ntmes bewlckll 0 0 0 0 0 0 

lloU8c wren• Jroglodyta M40II 0 
lrfanh wren• astollwiW f/(llttlltl'ls 0 

Ruby-aowncd tiaglet Regubts calen4lda 0 0 0 
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WILDLDE SP'ECIES OBSDVED IN THE 
LANDFILL DIWNAGE IMPROVEMENTS PROJECT AREA, V AMJENBEilG AFB, CA 

C...•N.-e SdadlftrName Ocaur~• 

PA A1 A2 u LC 

Blue-gR:y~ Poliqptila caeruleti 0 

Wremit• Ola:maea jbscJata 0 0 0 0 0 

CaJifomia fllrasllet4 Toxosroma redlvlvum 0 0 0 0 0 

European Qrliog• SJrmul.s l'lllgaris 0 

Cuain'a vireo Vireo aminii 0 

lluUon'a vireo• Vireo luatoni 0 0 0 0 
Wublidg 'Vireo• Vireo gilvtl6 0 

~wrbJer4' Vemrlvom ee1ata 0 0 0 0 0 

Nuhville warbler Ymnh'onz ntfcapilla 0 0 

Ydlowwarb~ Dendroka perecltJa 0 0 

Yellow-mmpecl wub1er DeNirolt:tJ eomnata 0 

Blac:t.-tbroated gray wad>lct lHN/roim lligTacens 0 

1'owlumd'• ......Wer Den4roktz IOWIISouli 0 

Commoa~ Geolhlypls fl'ichas 0 0 0 0 

Wlllon'a 'Walb1et4 lVllsonla pusUla 0 0 
y ellow-IJreutcct dlat4' lcterla }'imu 0 

WCIIII:m tauagcr Plranga ltuloviclan4 0 

Lazuli~ Passerlna tDtJOelfll 0 

c.Jitbmla 10Wbce• Pipllo crtualis 0 0 0 0 0 

Spouecl towbec Pipllo IIICICIIIaiiiS 0 0 0 0 0 

Sooa iip8t!OW. Mdospi?Jl melodla 0 0 0 0 0 

.Dad:~ junco• JIIIICO hymtal/s 0 0 

~ bl.ac:thitd• ,dgelalus p1uJenlceru 0 0 0 0 

Westan meadowlld:• Stlmtella Mgleeltl 0 0 0 

Bmin:rl bJadtbb:d• &phaglu cyanqcepltal1ls F 

Hooded oriole4' Ictents CIICIIIlatus 0 0 0 0 

Purple fildl• Carpodaals Pfll1JII'ftiS 0 0 0 0 0 

lloUIIe fbK:b.· Catpodat:lu IMXiC!tl1UIS 0 0 0 0 0 

Lcaa:~· OzrdueiU psaJtrla 0 0 0 0 

Amclic:u. golclfidcb• OzrdueiU IIUib 0 .... 
SoudM•. " pond 1JJltlJI OniMy.r lllaniiOlata paliJda 0 

Watem h.cc lizaid Scdoponls ocdMnlal/s 0 0 0 0 

Cout homed Jizantll Pluyltosoma cotrllltZillm~ .R. 

Soudan alti,gator 6zml Bgarla IIJidlit:crtina 0 0 ...... 
Padfic dawl ftog P.~regtlld 0 0 0 0 0 

c.&tbmia ftJd..lcgged ftoi' Rona CIII1V1U dnzyrordi 0 

Bullftog Rona t:ttiiUIJeJanD 0 

NOTES 

1 PA • Propoecd Aa:loa; AI • Altcmalive 1; A1 • AltcrDa1ive 2; U • Lladfill; LC • ~ Caayon; OC • Oat Canyon. 
0 • obecrvedlbeard; F • oblaved as a fty-ovcr; S • ~ evidcoce-obletvecl by lip; 
ll - ftiCCDI)' ftiCOCded at or aearlbe Ike, but DOt obleneclla 6eW IIDWJI· 

• . ~ birdl of'Vm&lcabeq AFB. 
• Federal apecialltltUI apecles: ~ CIJdanaaed. aD4 8pCClea of concem. 

oc 
0 

0 

0 

0 

0 

0 

F 

0 

0 

0 
0 

0 

0 

0 

0 
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Appendix A, Attachment 5 

Wildlife Species Observed in the 
Landfill Drainage ImprO"ftllleots Project Area, Vandenberg AFB, CA 



WILD~ SPECIES OBSERVED IN THE 
LANDnLL DRAINAGE IMPROVEMENTS PROJECT AREA, V ANDI!NBERG AFB, CA 

CoaalaName SrJodlllr Name Otnrr..,..r 
PA At A2 u LC oc 

TU'I'elltrlal MaauaaJs 
Blush rabbit Sylvilagus bachmanl 0 0 
California ground squirrel Spermophllla beecheyi 0 0 0 
Botta'• pocbt IQPber 77romomys bollae s s s 
Duaty-tboted wood rat !kotonttJ /ll.fclpu s s 
Coyote Canis latrans s s s s s 
Mule deer' Odocoileus 'Mmlomu s s s s s 
8Jrds 
Great blue heron• ktUa herodios F 
Gratep:t Casmerodius al1nls 0 
Blac:k-mJWDCd aigbt heron Nycdcorax nycllcorax F 
Mallard• .4nas platyl1tyltdlos F 0 
hddyduck+ Oxyura jtzmaktmsis 0 
Tart.ey vulture• Catllal1u GIUU F 
WhJtc.tai1ecl tile• Ela1uls ctJmlit!lll 0 0 
Rakhouldcml baw~ Bwteo llneatlls 0 0 
:bel-tailed ha~ Blltu jtzmaktmsis F 
c.Jitbmia quaU• CaU/pqiiiJ calfbmka 0 0 0 
American coot• Frlllctl ~rlCJtJNJ 0 
~ Qarad:rlas vocflenu 0 0 
Spocted llllldpipet" ..tttllil1lllltlllmf4 0 
Moumiug dov~ ZmaUia 1lfiZCTOU1'a 0 0 
Wbite-tbroated &Wilt• A.eontllltG mxatalis F F 
Alma'• bummiogbird• Qrlypte anna 0 0 0 0 0 0 
Allen'• bummiogbird• &kuplumls sam 0 

Nuuall'a wood~ Plcoi4u 1UIIIQUii 0 0 0 

:Downyw~ PICIIIIks pubaCDU 0 

Bab:yw~ PICit114a vlllosus 0 
Nordlanfli~ Colllptu lllllfiiiiS 0 0 o. 0 0 

Pad:fio-alopc ~ 
.. 

Emp/4otlllx df1idlb 0 0 
BIU pboebe4' St.tyomb lflgrla.rlu 0 0 0 

AIIHbroatecl ~ llyltzrdlus cinm;ucms 0 

Calia'• tingbircl• J)nmnru~. 0 0 0 0 

Violet~ IW8IIcJw4' Tachyc:ina'J thtllasslna F F 
Nodbcm rough-wiaged ~ Sldgldopfnyx senipmnJs 0 

CJitf ~Wallow• liinln4o pyrtfwnota F F p p 

Bam:w-..!!cw• IIL...,..donL.~ 0 

WCitem ICIUb-ja,.. Aphe/oantta coet'lllucens 0 0 0 0 0 0 
Aml:dam. c:row4' C'.oml6 brodqttqfu:luJs 0 0 0 0 0 
.... (oat) tifmoule4' Pdi'IISinomtJtlU 0 0 

BusiJlit4' PMillrlpanls llfinlmlu 0 0 0 0 0 0 

Bewici:'a wren• 'l7uyomanu IMwklli 0 0 0 0 0 0 
llouiC wtal. 7}vglodyrG ae4on 0 
Manhwtal• Ostol1ronts pollulrls 0 

Ituby-uowncd kiDakt Regubls C4letubdtl 0 0 0 

peae 1 on 



WILDLDE SPECIES OBSERVEn IN THE 
lANDFilL DRAINAGE IMPROVEMENTS PROJECT AREA, VANIJENBERG .AFB, CA. 

o--•Naae Sdeadlk Naae Omur.e' 
PA A1 A2 u LC 

Bl~ gMtomcber• Polloplila Ctle1'llleli 0 
W.rcol:it• Olamaea ftucioJa 0 0 0 0 0 
Califumia tbrubel"' Toxostoma redJvtwun 0 0 0 0 0 

European~ Stumus wdgaris 0 
Cassin's vireo Vireo cassinii 0 
Button's vireo• Vireo hut1oni 0 0 0 0 
Warblinf vireo• Vireogllwu 0 
Oraugo-crowoed wubler* Vel'llllvom «lola 0 0 0 0 0 
Nubvillc wublcr Vmnivoru Tlflicapill4 0 0 
y dlow warblc::r* Den4roioa J1$chkl 0 0 
Ydlow-mmpcd wublcr Dmdroloa coronata 0 
lllac:t:-tbrolkd gray wadJiet /Jm4toioa lligrescens 0 
Towmead's Wllt'b1c:r Detulroloa ~mdi 0 

Commoo~ Geothlypls l1'iduls 0 0 0 0 
w~~mn·s~ 1Wl.ronia pusllla 0 0 
y cllow-brculccl c:bat* lctuf4 ylrens 0 
. waran 1aDiga' Plmnga ludovlciana 0 
Lazuli buDiiag* Pauerina tl1lf«!!ll 0 
Calitbmia towbce* Plpllo crismlis 0 0 0 0 0 

SpoUecltowbee Plpllo maculatll.s 0 0 0 0 0 

SoDa IPillvw. Mdosptol mdodia 0 0 0 0 0 
Dart: -eye! junco• JIIIICO hyemalis 0 0 
l.lcckiiopd blac::tbird• ~doila~fiS 0 0 0 0 

Watan mcaclow~ Slurn.ella aeglecta 0 0 0 
Brewa"l bJad[bird• EMphagfiS cytliUJ«phabJS F 
Hooded odolc• lctents CIICrlllatus 0 0 0 0 

Purple fiDch• Carpotlat:Ms Jlfl1'l'llMIS 0 0 0 0 0 

HoUle tiadl• Orrpodtu:us IMXICtWIS 0 0 0 0 0 

Lcaca-~· c:anluelis psaltrill 0 0 0 0 

Amedc:aa JOlclfioch• c:anluelis trlsds 0 .... 
SoudawafaD pond 1DdlJI Oemmys Jllti1JIIONtG palllda 0 

WalaD. blcc Jizlml ~ occldmttiiJs 0 0 0 0 

Cout homed Jizmlll Pluylrosoma coronatllmjtYinlale R. 
Soudlan alligator lizml Elgatla IIUIItlcattnalt 0 0 

An.jMh F 

Pld1ic diOiwl ftoa PsaulactU regllla 0 0 0 0 0 

1 PA • Propoeed Adioa; Al -= Altenlative 1; Al • AJtemative 2; U • Laodfill; LC • ~ Canyon; OC ., Oat C.O,.Oil. 
0 • oblt::rvecllhea; p .. oblcrvecl U a fly-over; S .. ~ evideace.·Oblerved by ldgn; 
R. - ftiCeld)' ~ u or aear the site, bat DOt cDened In tlelcl ~· 

• . Jneclioa llitda ofVaadeobei.J AFB. 
il Peclen1 apcdalltatul apeclca: lbteateoccl. ~ 1011 apeclea of conccm. 

oc 
0 

0 

0 

0 

0 

0 

p 

0 

0 

0 

0 
0 

0 

0 

plp1of2 



Appendix A, Attachment 6 

Data Forms for Wetland Surveys 
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DATAFORM . 
ROU'nNE WETLAND DETERMINAnON 

(1987 COE Wetlands Delineation Manual) 

Project/Sit.e: ~~ 
AppUcant/Owner: _ ~ 
Investigator: A-l.. J&. PL.rc re..~-~ 

Date: bz;. 1 1 "ZAPD 

County: '?etJn A~. 
State: f".JII. 

Do Normal Circumstances exist on the site? 
Is the site sfgnlflcandy distUrbed (Atypical Situation)? 
Is the area a potential Problem Area? 

@·No 
Yes <&g) 
Yes® 

Community ·10: ":!}~~&.!. 
Transect 10: o,.£~......_ 
Plot 10: ss-t 

(If needed, explain on reverse.) 

VEGETAnON 

l:!!i!!!!I"!Dt Plans Seecle• ssr•!Ym Indicator 

1. i9w.-t..c- ·~ '=~,,.,. T ~fl.:: 

2. t~,.f:!!~ ~~~.s~l~'-'~ ~f.L 

3. ~~.-..L.u- ~~·~ fftck$ 

4.~~~~ s r&:fL 
&. &'Jt~"" re h/i<e-c'W&.. F Ufl 

6. 

7. 

8. 

Percent of Dominant Species that are OBL. FACW ~r FAC 
(excluding FAC·). 

Remarks: ~~krh~ ~~~ 

HYDROLOGY 

_ Recordec:f Data (De8cribe_ l_n Remarks): 
. _Stream. LAlka. or TMfe G.uge 
_ Aerial Photographs 

Other 
.JL No ReTarded Data AvaRable 

Field Obaervations: 

De~th of ~urface Water: 
' 

Dept~ to Free Water In Pit: 

I 

"'le 
Depth to Saturated Soil: "'le 

(ln.) 

(ln.) 

Cin.) 

122mlnans Plant S51!cies Strasum l~lgasor 

9." 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

<. ..s- 0 ~I. 

Wetland Hydrology Indicators: 
PrirNiry lndic.tors: 

-l(tnundated 
_Saturated In Upper 12 Inches 
_Water Marks 
LDrift Unes 
_ Sediment Qeposlts 
_Drainage Patterns In Wetfand!!!! 

Secondary Indicators (2 or more required): 
_Oxidized Root Channels in Upper 12 Inches 
_ Weter-Stained Leaves 
_ Locel Soil Survev Data 
_ FAC·Neutral Test 
_Other (Explain in Remarks) 



SOILS 
~-~ . / · .. ·. •. . 

.. ,,, 

,..., Unit NMM G. . 
6~"=-~ 

.... 

CStrft• and Pha••J: · w p Dr.lnaat Ctua: t:i.lli 
· Fftld Ob•uwdons 

T.xonomy CSubarouPh 1\J}A. . Confirm Mapped Typt1 Ye• NoN/A 
.. ... 

Ptalll• aaa~sza; ~ 
. 

Dtpth. Metrfx COlor MoUlt Colo,. Moalt Texture, Concredons, 
bhul Ho!!Jon •Mua•tH Molttl (Mun!!ll Molttt Abundanct/CtntrJU StNCWf!, esc • 

.. 

·-
~..,;, 

.,. 

··~·-

I 

Hydric SoH lndJoetors: 

Hlstosol Concretions = Hl8tic Epipedon _High Organic Content In Surface Layer in Sandy Soils 
_ Sufftdlc Odor Organic Streaking In Sandy Soils · · 
_ Aqulc MoistUre Regime 7u,ted on Local Hydric Soils Ust ~ , . 
_ Reduoing Conditions _ Ust~d on National Hydric SoDa Ust ~ 
_ Gleyed or Low-Chroma Colors · _ Other (~lain In Remarks) 

Remerka: ~- ~i-1'(] ~ bt ~ ~~ 
~h(C.. ~ fNd·f ~ 

WETLAND DETERMINAnON 

tfyll.rophydc Veve.c.don Present? Yt• ~ (Circle) CCirde) 
Wetland Hydrology Present? ~No 

~ Hydric Solla Prnent7 ~~· C!" .. thia Sempling Point Within • Wetland? v .. 
-

Remarb: f;;Z:J:i ~-~rt!t~ ~ 1-~ () .s. 
~~~J 

W1"~<~-v 

APPfOveG .PY ;tt8:Z. . 
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DATAFOR~ . 
ROUTINE WETlAND DmRMINATION 

(1987 COE Wedands Delineation Manual) 

Do Normal Circumstances exist on the site? 
Is the site significantly disturbed (Atypical Situation)? 
Is the area a potential Problem Area? 

(If. needed, explain on reverse.) 

VEGETAnON 

Y~No 
~~ 
Yes t!9) 

Damfnent Plant Species Stratum Indicator Qominent Plent Soecies Stratum Indicator 

1. Qte?6m ~~ :f UfL s .. _·---------------
2. r:~."~ ctwr.:,s;~ sfy (.( P L 10 .. ______________ _ 

3. '1vr=r4'"' 'if ...,......., H Ofa L 11 •. _.. __________ ---- ----
4. 12 .. _______________ ----

5. 13 .. ___________ ---- ----

6. 14~·--------------- ----
7. 15 .. _________________________ ------

8. 16 •. __________________ ----

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC.). < So{.· 

HYDROLOGY 

_ Recorded Data (Deacribe.ln Remarks): Wed.and Hydrology lndlcatore: 
_Stream, LAke, or llde Gna• Primary lndlct~tora: 

.. ~ A,fl.. _ Aertel Photogrepha V'"tn1.1ndated f (f a....J~ .;;_c,.4. 
V Odter _L'Saturated In Upper 12 ches ~·· 
_No Re0orded Deu Available _ W~ttr Merkt 

-.J::::Drtft Unee 
L&ediment Qeposits 

Reid Ob .. rvadons; _ Cntinage Patterns in Wedends 
Secondary Indicators (2 or more required): 

De~th of ~urface Water: tvcmR< (ln.) _Oxidized Root Channels in Upper 12 Inches 
·_Water-Stained Leaves 

Dept~ to Free Water In Pit: 2:: (in.) _Locll Soil Survey Dete 

tJlA 
_ FAC·Neutral Test 

Depth to Saturated Soil: Cln.) _ Other (Explain in Remarke) 

Rem.SC.: 0n'te- w-~~ ocf 0-6-L ~~ ~~~ ~ 
~ trh.,(~~ 



SOILS 

M8p Unit Name ~ 

Clerlte end PheteJ: · }p 4 $eL "cc+:Jc-.r7 (lick..~ Dreinage aue: tJl!t 
Field Obeervadons 

TexoftOft'IV tJubertoe4J): tJI~tr Conffnn ~ptcf TWJe1 Yn No N/A 
PMRII DEdRUDi . . 
Depth. Metrfx Color Monit Colors MoUlt Texture, Concredon., 
bbl!l tff2rS2D IM!!DI!H ~2!1Sl IM!&!l!•" M2!!!l ~bundat&s!DDIS §tructute1 ~~~ ,, 

~~~{:f;.'L.~ h-~PH"'+l. rwt{k....-J T t>""!t..::. 

p\.t~l'l- ' 
~loJe.4L....!~ -·-

. .,., 

' ..... ·~· 

Hydrio Solllndlcetors: 

Hlato1ol Concretions 
_ Hlnlc Epipedon _ High Organic Content in Surface Laver In Sandy Soils 
_Sulfidic Odor _ Orgenlc Streaking In Sandy Soils 
_ Aqulc Moisture Regime _ U.ted on Local Hydric Solis ~st 
_ ReducJng Conditions _ Uat~ on N1donel Hydric SoD1 Ust 
_ Gleyed or Low-chrome Colors _ Other (~lein in Remarkl) 

Rtmarke: c.>- L<w J IIA'f- ~~~\tfc... ~~~(_ so-:k ~-~ 

WETlAND DETERMINATION 

Hydrophydc Vegetadon ~rnent7 v •• @ catefeJ : (Circle I 
W.Uand Hydrology Prtltnt7 ~No @9) Hydrlo soae Prn.nt7 •® It thla SempUng Point Within e Wttlend7 Vee 

.. -
Remerke: ~ V-) ;.... (p~ - . wL.~ 

.,,_l.< IJ.. . !"-'1:-.:.t;:.('~ '1. ~- u. r <::&or" .,~, 

Dtf--.::;;;;;;~ fr j ~>{t . 
~..~ 

ts~t- . 

ApproVtCI Dy 3/82 
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I 
I 
I 
I 
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I 
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DATA FORM 
ROunNE WE'Ii.AND DeTeRMINAnON 

(1987 COE Wetlands Delineation Manual) 

ProJect/Site: I ~ .~ r11 · "'--· .. --:. J~ ... JA ,_;.-"--
Date: '\: ~ i;: t.. r. ·· 

AppUcant/Owner: ''- ~"' L.J"e. ·~ H=J County: b;;. · · A-

Investigator: A ·' p.,..n·u"" A '>or ,'1::' ... C'-D~ State: c.+ 

Do Normal Circumstances exist on the site 7 ~-No Community·tof;;,'1.:r;:t_;.: 
Is the afte significantly disturbed (Atypical Situation) 7 No Transect 10: fA AU-t frtl-2 .. 
Is the area a potential Problem Area? Yes@ Plot 10: SS-- J 

(If needed, explain on reverse.) 

VEGETAnON 

Domfo•ns Plans S&!cfes Stratum Indicator gominant Plant Seecies Stt•IYm Indicator 

1. Jk~ ~"""" 1:! ~ftc g; 

2. ~!&·~ ~ 1-( ~fb 10. 

3. ~~ :z -~,Q~lv-t- u ~ 11. 

4. ~~ ~-ft ~ .,. ~fl.: 12. 

&. ~ Ci:&;42:!'\ktL .S I..\ PL.. 13. 

6. -fut',.g~~:.s.~ ~v fdfL 14. 

7. ~h·~ ~;w~ ... H Y.A (., 15. 

8. ~~~~ .. FN:w 16. 

Percent of Dominant Species that ere OBL. FACW or FAC 
<:.. .::;o ~ ( • (excluding FAC-). 

Remarks: f1~· ~ -k'c. v-ee~ ~ 

HYDROLOGY 

_ Recorded Date co .. cribe. In Remarks): Wetland HydroloGY Indicators: 
_su.ern. LAke, or llde Gauge Primary lndlcetora: ~ 
_Aerial Photographs Inundated · I -. ~~ 

Other ~etureted in Upper 12 Inches 
_:f No R.o;-rded Deta AvaRable _Water Marks ~ 

..J(Drift Unes ..;... 
_Sediment Qepoaits 

Field Obaervadona: _ Dt=ir.c;s Pattwmi In Wwiiands 
Secondary Indicators (2 or more required): 

De~th of ~urface Water: f\Afh'- ctn.) _Oxidized Root Channels in Upper 12 lnchea 
_Water-Stained Leaves 

Dept~ to Free Water In Pit: ~~ (ln.) _ Locaf Soil Survey Data 

~ 
_ FAC·Neutral Teat 

Depth to Saturated Soli: Cin.) _ Other (Explain in Remarks) 

Remarka: ~ ~~l~ ~ 



SOILS 

Milt Unit N.me . ' 
..... 

(Serle• end Phele): · <;; k\ E: G~.tA & ~~ ~ Dr.inage aua: tJIA 

N/A 
Fltld OblerYadOM 

Taonomv (Subgroupt: Confirm Mlppld Type? v •• No N/A 
PriDfll• Qaerta•a; . 
Depth. Matrix Color Motde Colora Monl• ~lt.Jt.o Texture, Conoredona, 
flashecl tf.td12D IY!!DIID tdsd!SI IM\1!!!!11 flds!I!SI AbundaOGt~ontrl!t ISDISnl£1• ISSa 

' tl 
\0'-/Lllt.. J:'S'1~~lt, b -1(, .: ~.~.~~ ~~~~~~ . 

. ~..»~ 
.s~~ ·-

··-· 
··-· 
.-..... 

. 

Hydrto Son lndlo.tors: 

_Hlltoaol Concretions 
_ Hlnc Eplpedon =High Organic Content in Surface Layer in Sandy Soils 
_Sulfidic Odor Organic Streaking In Sandy Soils • 
_ AquJc Moisture Regime 7u,sed on Local H\'dric Soils Ust M~. 

Reducing Conditions = U1t~ on National Hvdrio S01is Ust -:,..."'( £-w~ 
:Z Gleyed or Law-Chrome Colors _Other ~lain In Remarkat 

Remerk1: "'-r~~" ~~~ 

WETLAND DETERMINATION 

Hydrophytfc Vegetation PrHent7 ~ @ICIRiol 
(Circlet 

Wedand Hydralocrv Pretent7 No 
Hydric SoU. Preient7 · · No It this Sempling Point Within a Wedend7 v •• @ 

-
..... rk.: tt ~....;.-r- ~ ..;. ~ ' .~A.-·a-. "1'~ +- k ,_.-.-~~ 

~~ . -~ 6Y ~-!_.L~e..,.{~ ~~. S~ ~ trl" 
~~ ~~ t;d"~ ~ ~~~ 
&tNt-~ ~ .~ b~~, ey~ r~- f~ '~ ~ ~'--0~ 
otr~~ r~~-. 
~~ ,._.; t-..· ~ • .-I:~ 0/l' ~ \J.S. . 

Approvjaj'y ' ~/fiZ. ' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

DATA FORM 3 

ATYPICAL SITUATIONS 

Applican·t Application 
Name:\}~ Afi3 Number: _____ _ 

Location: S r4 PW.~,., t}Plot Number: SS -3 

Project , 
Name:~~~{~ 

I 

Date: A,t· 2.D1 00 . 

A. VEGETATION: 
I. Type of Alteration:_..J~:::;;;:...;;;.:::;...;;...;;;. ________________ _ 

2. Effect on Vegetation: __ ~-----·----------------

3. Previous Vegetation:_ ... ~--~-...;;._-------------
(Attach documentation) 

4. Hydropbytic .Vegetation'! Yes ______ No ,/ 

8. SOILS: 

~ype of Alteration: M /,p..& lXc;~ A~·~~ 
~ ke ....,_ 1 .s.frtK~ s£b+, fl9w 

2. Effect on Soils: $io;J. bN tW. # ~ d_ 
rv.,;,)l ul ~ . 

3. Previous Soils~--..;.~;;.;..;;.=..;.==-:~--------------
(Attach documentation) 

Characterized 

B4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DATAFORM . 
ROUTINE WETLAND omRMINAnON 

( 1987 COE Wetlands Delineation· Manual) 

ProJect/Sica: ~=J~ Applicant/Owner: 
Investigator: ~ ... ,',:.. /)~, ~oX · A ""· -rt- t:; .. h_ .. 

~i Do Normal Orcumstances exist on the sfte7 
Is the site significantly distUrbed (Atypical Situation) 7 Yes N 
Is the area a potendal Problem Area? Yes N 

(If needed, explain on reverse.) ' 

VEGETAnON 

Date: 8:-tt ~ r rP o 
-

County: · ~ '&-... LA !!. 
State: ('_A 

v~,..__d. 
Communlty·ID: ~~ ~ .nt] () 

Transect 10: f'd 
Plot 10: 5~-~ 

ll2!I!Inaot Plaos §&Iiles Stral!!m lndisz!!S!r gominant Plant Sgeciea Str1nam lod12!S2' 
1. ~~~; !1 r:-Ac.w 9.' 

2. ~ r-a:(... 10. 

3. £.&..0\ • ~ CK,_.fb=> • H ~- 11. 

4. 6,. ~ .t:d:z P. ~ t I« - ~ kleL. 12. 

s. ~~ 'i ~CL..AJ~ H EAC.- 13. 

6. 14~ 

7. 15. 

8. 16. 

Percent of Dominant Species that are OBL. FACW or FAC 
7 So·{:. (excluding FAC-). 

Remarks: 
~~~ 4~ r~ 

HYDROLOGY 

_ Reoorded Data (Deacribe.l.n Remerka): 
_Stream, Lake, or lld• Gauge 
_ Aerial Photographs 

Other 
.L No ReCOrded Data Aveflable 

Field Obeervadons: 

De~Jth of ~urface Water: I 

Dept~ to Free Water In Pit: ~lA 

Depth to S.turated Soil: [;!fA 

(in.) 

(in.) 

On.) 

Weiland Hydrology Indicators: 
Primary Indicators: 

...k:::::lnundated 

...;... Saturated in Upper 12 Inches 
_Water Marks 
_DrlftUnea 
_ Sediment Qeposits 
_ Drainage Patterns In Wedands 

Secondary Indicators (2 or mora required): 
_Oxidized Root Channels In Upper 12 lnchet 
_Water-Stained Leave• 
_ Laclf SoH Survey Data 
_ FAC·Neutral Test 
_ Other (Explain In Remarks) 



SOILS 

Map Unit N-.ne . . . """*.(~ ~ 
CS•ri•• end Phue); · NsC Ny(,.., ~ .rce.:::J', 2:-1 f- 4{qu Dranage Clan: wg,t_M · uJ 

· A~ DU... · Reid Obeerwdona 
Taxonomy (SubgroupJ: . ':A"t'l: J"#--t uu.AI-' · · Contfnn tapped Type? v •• ~ 
Praflll DaldRII211: ... . 
Depth. Matrix Color Motdt Colors Moalt S•lE.. TextUre. Concretions, 
llnqhtfl Horflgn fMunrell Mg!rV CMunrell Molft! Abund!nc~onsrus Strygsuq. etq. 

~· ,,t..(-...Jl'- m'ft.y(t, ~::t_,.:_ ~,:, rlhJ lo.., •• -
f ~ 

-·-

71'/.' 

~.,:;J''. 

Hydrio Soli Indicators: 

-._Hittosol _ Concretions 
_Hittle Epipedon _ High Orgenic Content in Surface Layer in Sandy Soils 
_Sulfidic Odor Organic Strelking In Sendy Soils , 
_ Aqulc Mol.a.re Regime :e Ucted on Local Hydric Soils Ust 1~ ~ ..,:._, 

Reducing Conditions _ Ust~d on Netlonel Hydric Soiia Uat ~ 
L Gleveci or Low-chroma Colore _ Other (e,q,lain in Remtrkl) 

Remark•: ~-wr~c..-~ ~ 

WETLAND DETERMINATION 

Hydrophytfc Vegetation Pre1entl 
W.U•nd Hydrology Pre•ent7 

.,Hydric Soil• Prelent7 

NO 
No 
No 

(Circlet (Circle) 

Is this Semplina Point Within a Wetland? 

. 



I 
I 
I 
I 
I 
I 
I 
I 

I 

DATA FORM 
ROU"nNE WETi.AND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

.... 

Project/Site: ~ ~£.: 1.......,-r~ 
AppDcant/Owner: V,..,~ Ak . 

Date: ~ z.o,' o" .. 
~ountV: ~ ~,;. ~ 15 a-

lnvestfgator: A • l- ....... 1- · u .. J+--. c .. ~~ State: GA-

Do Normal Circumstances exist on the site? Communlty·IO: v&;:+L 
Is the site significantly disturbed (Atypical Situation)? ~-~ Transect 10: [~ 
Is the area a potential Problem Area 7 

(If needed, explain on reverse.) 

VEGETATION 

Qomlnant P!am Speciea Stratum 

1. 1& ... 41n JSfl~.~~ H 
2. ~ Awf!vAh- f1 

:~=: 
5. bk~* cLMtW'-' H 

Indicator 

facw 

& .. ________________________________ __ 
7 .. __________________________________ __ 

··-----------------·---- ----

Yes Plot 10: ~~-s 

,~~~o.¥:omt~·::.:n.::an~t-=:;PI.,::e::,:n.._t ·sii!.loi!Jie~ci!.Ees!!----- Stratum Indicator 

9 .. _· __________ ......_. __ ---- ----
10 .. _______________ ----

11 •. _______________ ----

12 .. _________________ ----
13 .. _____________________ _ 

14.~-------------- ---
15 .. ______________ ---

16 •. _____________ ---

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC.). '?' }"o 

11 
{, 

HYDROLOGY 

Recorded Data (Describe In Remarks): 
- _:.Stream, lAke, or Tide Gauge 

_ Aerial Photographs 
Other 

.L_ No R.Ooided Deta AveHable 

Reid Obsei'VIIdons: 

Oe~th of ~urfaca Water: I 

Oeptf'! to Frse Water In Pit: N {6. 

Depth to Saturated Soil: t-llA 

(ln.) 

(fn.J 

(ln.) 

Wedand Hydrology Indicator•: 
Primary l~lc.ton: 

_/_1 lrnundated 
_ Saturated In Upper 12 Inches 
_Water Marks 
_Drift Unea 
_Sediment Qeposfts 
-~ _ Drllin•e• Penems In We!!ends 

Secondary lndlcaton (2 or more required): 
_Oxidized Root. Channels In Upper 121nches 
·-Water-Stained Leaves 
_Local &oil Survey Dete 
_ FAC·Neutral Test 
_ Other (Explain In Remerke) 



SOILS 

MopUolt"- NIt~~--' • ,.. . ~ CSerftt and PhaseJ: ·s _ ~. o-?..Z• ¥ .· Orllnagt Clat: f:.rt.M- ~ 
· · .Jk..f :1~ . . lr Field Ob .. rwdona y~·:~ Taonomy (Subafoup): · •'c..· ()/--< f)2 D ~ · • Conflnn Mtppecl Type7 

PNftfll 12Ed1Z!f2Di . . . 
Depth. Matrix Color Mottle Colors Mottle S'r)£- Texture, Concredons, 
Cinch•!} t!SI!il!!l iY!!Did h12111l iM\!!!!!111 M2I1SI ~kY~!a2I4C2~ .. s S!nJctyrt. etc. , 

(. , 
(C) "1 ll...Jf2.. ~l~ . o- ..... 

,_,R ... lp'ft..( fl 4e=&d-; d..y~ ·-
" lo:t:t.. !fl2- ~~(e~r lo-!fe ~ lo'1~4(Cc, ver,c I 4 

fil-~.r-- ... ~~ 

~. "'f'-1',' 
.-!·~. 

-~-

. 

Hydrto Soli Jndicttors: 

H~toaol Concretions = Hiftfc Epipedon _High Organic Content in Surface Layer in Sandy Soils 
_Sulfidic Odor _ Organic Streaking In Sandy Soils , 
_ Aqulc Moisture Regime ....Jtll•ted on Local Hydric Soils Ust £.V.. ~. t.v.. 

_ Reducing Conditions _ Ust~ on Nationel Hydric Soils Ust ~ 
.L Gltyed or Low-Chroma Colors _ Other (ElgJiain In Remarkst 

Remarka: ~-,{;~~ $·~ ~ 

~: ... ~ 

WETLAND DETERMINATION _, .. 

Hydrophytlc Vegetation Pruent7 ~~ (Circle) (Circlet 
W.tland Hydrology Pratent7 No 

eNo Hydric Soils Present? No Ia this s.,.,.,Ung Point Within t Wttltnd7 
~ 

llemarkt: ~;,~ 
- Ct1E ~ '- ~ .c.~-4 1.4 W\., """-~ 

I 

APProvea ay ~'"" 
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I 
I 
I 
I 
I 
I 
I 

I 

DATA FORM . 
ROUTINE WETLAND DETERMINATION 

( 1987 COE Wetlands Delineation Manual) 

ProJect/Site= ~.,. • .i ~. 'm~ ...... G . 
. r 

Date: 'ht· u:>. rio _· · 
County: ~ ,;_},.. ~e:- · Applicaflt/Owner: ~ 

Investigator: A..... ..., 4* .,.., 111... A lrn..A. C:~ State: c.A- · 

Do Normal Circumstances. exist on the sit'e 7 ~-No Community ·10: ~~ 
Is the site significantly disturbed .(Atypical Situation)? Yes g Transect 10: ed 
Is the area a potential Problem Area? Yes Plot 10: s~-w· 

(If needed, explain on reverse.) 

VEGETATION 

Qomfnsn1 Pfant Seecies Stratum Indicator Qominent Pfant Soecies Stratum Indicator 

1. ~~"'o~·~~ H t==A.cw 9. 

2. ~OL~ H O~k 10. 

3. 1:1 rAG- 11. 

4. 12. 

5. 13. 

6. 14. 

7. 15. 

8. 16. 

Percent of Dominant Species that are OBL, FACW or FAC 
7 50Joi ·(excluding FAC·). 

Remarks: +t-,~'tkc ~~ r~ 

HYDROLOGY 

_Recorded Date (Describe in Remarks): Wetland Hydrology Indicators: 
_Stream, Lake, or Tide Gauge Primary Indicators: 
_ Aerial Photographs Inundated 

Other V"'Satu111ted In Upper 12 Inches .L. No Rftorded Date Available - Water Marks - Drift Unes 
=Sediment Qeposits 

Field Observations: _ Crainavw Pattems in Wetiands 
Secondary Indicators (2 or more required): 

Depth of Surface Water: (I\.-D1f\.L.- (in.) ~Oxidized Root Channels in Upper 12 Inches 

~ 
_Water-Stained Leaves 

Depth to Free Water In Pit: (in.) _ Local Soil Survey Data 
_ FAC·Neutral Test 

Depth to Saturated Soil: L fin.) _ Other (Explain in Remarks) 

Rem•rka: ~~('()1 ,~ 



.. . · . ,· ·, · . 

.• \i . ::; .. · . .. : ·, ~.' 

SOILS 

M-.. Unit Name · · ~ (Setlee and Phaae):~lA ll,l.u.llrl::a L-tM.~ ~ ; Q ... ~7, '~ Dr•nage ·aau: 

Taxonomy (SubgrOu.,t: Au~ '1. Ovt.. .- ,. c.J.t" · 
· · Ae1d Obtervedone t~cl:.., .. ,.,;,. .... 

Confirm M.pped Type? ~·No 

Profflt Quctlpdon; ... . 
~ 

Depth. Matrix Color MOnte Colors Moale Stl.A- Texture, Concredona, 
I!!Cblll t12dton fMU!JII!! tdol!ll fMu!l•!ll h121!t! 61!Y~!!l2•;(S.!mt!l1 IID!SI!!E!h esc: 

(f 

IO~~'l..-1'2- $~ ~ Q-11 ,, 
I 0 YJl- 1.( £(£ ~r~~ ~ "-lfl-c JQj~ 1IZ::: s~ 

r.4--~"-.. ,(; t;:;.;J:' 
•• c.'.. 

........... 

.Hydric Soli Indicators: 

Histosol Concretions 
_ Histic Epipedon _ High Organic Content in Surface Layer in Sandy Soils 

- Sulfidic Odor Organic Streaking in Sandy Soils _ , 
_ Aqulc Moisture Regime 7 u,ted on Local Hydric Solis Ust ~~ &..v.... 

_Reducing Conditions _ Uat~d on National Hydric Soils Ust ~ 
JL. Gleyed or Low-Chroma Colors _ Other (Explain in Remarks) 

Rematka: ~~~'- t~ ~ 

WETLAND DETERMINATION 

Hydrophytic Vegetation Prewent7 J; No 
(Circle) (Circle) 

Wetland Hydr6ioav Present? No 

~ Hydric Solie Preeent7 No Is this SMlPiing Point Within e Wedand? No 

-

s-~r~ 
-
~ ~:s-eL.·~ Rematke: .. 

().. ~ V) \Nov 

~ 
I 

.""'- C-~ 

Approved Dy <1/f.fZ 



I 
I 
I 
I 
I 
I 
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DATA FORM 
ROunNE Weri.AND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

Project/Site: I 4 ~ P~ .J. h _,_ . ~ 1 , .. . -~ Date: t1::tr. t -
-~0~ 

Applicant/Owner: \'/,. ,.. '- ·--· \ 41=1!: County: S'-2. ~ 1~ II!!~ 
Investigator: A~ .. .-l.r. ~ ~ L il... <.) l ..._;;j- .~ C.~~.1D State: GA-

Do Normal Circumstances . exist on the site 1 ~ Community ·10: ~~~fr J 
Is the site significantly disturbed (Atypical SltuationJ7 

~-No 
e~ Transect 10: 

" Is the area a potential Problem Area? Yes o 
(If needed, explain on reverse.) 

Plot 10: -~£-3: 

VEGETAnON 

R2m!n•!lS Plaos se!cle! Stratum ln!!Jcator Qominans Plant Sszecies §Sra!l!m IDSI2ator 

1. ~~~ .... ·~1:1~ ( ~w s; 
2. ~w, .. illa ld;~;.r=a ~ fi\"W'* 10. 

3. ~~~~ f1 QBI.:: 11. 

4. ~.,z~~.A.~ ~v !:iPL- 12. 

&. 13. 

6. 14. 

7. 15. 

8. 16. 

Percent of Dominant Species that ara OBL. FACW or FAC 
7 ~oJ.. (excluding FAC·). 

Remarks: ~~~~c ~~ ,~ 

HYDROLOGY 

_Recorded Data (Deacribe.ln Remarks): 
_scream. Lake. or llde Geuge 
_Aerial Photographs 

Other .L. No R.;-nled Data Avafteble 

Da~Jth of ~urfaca Water: (in.) 

Dept~ to Free Water In Pit: 

Depth to Saturated Soil: 

_4..:._ __ fln.) 

_...t;k:::;..._..,.an.J 

Wetland Hydrology ·Indicators: 
Primary Indicators: , _ •• -r .~ p 

~Inundated ~ I -rr. 
~Saturated in Upper 12 Inches 
_ W~ter Marks 
_DrfftUnes 
_ Secfiment Qepoalts 
_ Drainage Pattem• In Wtd!!ncfe 

Secondary Indicator• (2 or more required): 
_ Oxidized Root Channels In Upper 12 Inches 
·-Water-Stained Leaves 
_ Local Soil Survey Data 
_ FAC·Neutral Test 
_ Other (Explain in Remarks) 



SOILS -

Mep Unit ,._ -.,f F . 1:-<J ~ 
~ 

... 
(Serf•• 8nd Phaaeh J TutA.s.: ~ f-, Draiuge ere .. : ~/A 

NIA· 
Field Ob•erwdona 

Taonomy CSubgraupl: Confirm Mepped Type? v •• No N/lt 
..,.. •• Daallaa; ' 

. 
Depth. Metrlx Color Monte Colore Monte Snc,... Texture, Concretions, 
CliJoht!l ··tt2dl2!l fMu!J!!I! Mo!tfl fMun!fR Molpt! lii!YDSIIDStl!iS!!UtUS Structyre. •SC· 

" " Jl?"f~Jh. 3.~'1~J.l~ ~~~..:.... ~ c!~ ~~ 0--J(i ":;. 

~b7trP- ~~,~ 
·-

~·~----
~ ~- ~ 

--·--
. 

Hydrio Soli Indicators: 

_Hlstoaol Concretions 
_ Hinic Epipedon _ High Organic Content In Surface Layer in Sandy Soils 
~ulfldic Odor _ Orgenic Streaking In Sandy Soils 
_ Aqulc Moisture Regime _ U,ted on Local Hydric Soils ~st 

Reducing Conditions _ Uat~ on National Hydric Soils Ust 
:Z Gleyed or Low-Chroma Colora _ Other (~lain lft RemerkaJ 

Remarks: ~-~~ ~~ ~ 

WETlAND DEl.ERMINATION .. ' . . 
Hydraphytlc Vegetation PrHent7 ~No (Circle) (Circle) 
Wedend Hydroi'GV PrHent7 No 

. 
Hydric SoU• PrHent7 · No .. dtia Sampling Point Within a Wedand7 @No 

-
Remerk•: ~~~ 

.... 
~ ~ 

. 
~ ~ lN-.. 1.-1 

~- -·e~;~ ~ .~.r 
\J 

Approved by <IIBZ 



I 
I 
I 
I 
I 
I 
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DATA FORM 
ROUTINE WE'Ii.AND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

ProJect/Site: L • d 1 1 . 11 .- .. .. .... /,.. - .... J1J £::: Date: Ari-:+•o -
County:~~~· Applicant/Owner: '\/~ ,., J. .. ,;.,;. Arl 

Investigator: A.... .;£... ~'&.r .. U;..; .J "~..~,... ..... £ • .1~ State: CA . 

Do Normal Circumstances exist on the site? 
Is the site significantly disturbed (Atypical Situation) 7 
Is the irea a potential Problem Area 7 

@·No 
Yes~ 
Yes @9) PlotiD: -'.-.s-_.g.___ 

Communlty·ID: L.no4l~· ~•- p 
Transect ID: PA, A If- , A It- z. · - , 

(If needed, explain on reverse.) 

VEGETAnON 

Qomlnant Plant Species Stratum 

1. $gH 11J.Mo(~ . :C 

::~; 
5. <h.u r ~b c.: k. H 
&. b'X-? ~LJw H 
7 .... --~ 4 
a. ~:;,..c.c>t:t;; )._y,u.)r\nl.., .\lv 

• 

Indicator 

(1,..~\.-J 

wfL 

f26L 
ol>L 

fflyJ

f1cw 
~c.. 

l&PL 

.~~::,Do::.:m.:.::i.:.::ne;;.:.n::.:.t .-PI::;::a,:.::nt~S::.a~a~eC!:a'e:li:.lsL.---- S trf1Um lndlcasor 

9 •. _· --------· ·-··-· -------
10. _______________ ----

11 •. _____________ ---

12 .. _____________ ---

13 .. _____________ ---

14 •. _____________ ---

15 .. _____________ ---

16 •. _______________ ----

Percent of Dominant Species that are OBI.. FACW or FAC 
C•xcludlng FAC·). --, S 0 • { ... 

HYDROLOGY 

Recorded Data (Describe In Remark•): Wedand H';drology lndicaton: 
._ '• I . ·•·•• 

Prim~~ry lndlceton: · . _ StteMt. lAke, or 1lde Gauge 
_Aerial Photogrephe · ·lnund•ted ~ I -

v/. Other ?saturated in Upper 12 Inches 
_ No Raoofded Datil AveHable - w".' Marks 

_DrfftUnes 
_ SedinMnt Qeposit. 

Field Observations: _ DrMnage Pattern• In Watland~ 
Sacondary lndlcaton (2 or more required): 

Depth of Surface Water: \1'\...oV\:ft Cln.) _Oxidized Root Channels in Upper 12 Inches 
',. .. . ·_Water-Stained Leaves 

Deptf'! to Free Water In Pit: (e fin.) _ Looel Soil Survey Date 

~ 
_ FAC·Neutrlll Teat 

Depth to Saturated Soil: (in.) _ Other (Explein In Remarks) 

Remetka: -~ ~M,o( ... h r~-A~--J 



SOILS 
" 

w~~ M.p Unit N..,. . 
~.l. ... ~~ ~~ (Sarles and PhueJ: ~" N~ ~011! ... ~ Orainaa• aua: 

Taxonomy (Subgroup): A-u-t'' n,l _,..A ... ... .I.~ 
Ffekf Obserwrlona Jv;> No Confirm Mapped Type? 

Prafll1 E21!2dalf2Di - . 
Depth. Matrix Color Monls Colo,.. Motile ~·lt; Texture. Concretions, 
IIDSZblll tl2rfi2!J IMYD!I!I M21!SI lMYD•!!! M2I!SI AbYDd!DA•q=sDUJIS I 

Structyre. etc. 

O.:Jfi.'' 0:::. I D ~ ft..Jl3 l·f~t. '~llf ~~~ tf-6 "7 Jc-)._ 
~r~~ ~~ ---

: \.;,!,~' . 

.. ~::.~-

···-"' 

HYdric Soli Indicators: 

_Histoaol Concretions 
Hla11c Epipedon _ High Organic Content in Surface L4yer In Sandy Soils 

2' SuJfidlc Odor Organic Stre..Ung In Sandy Soils .. 
_ Aqulc Moisture Regime 7 U•ted on Local Hydric Soils Ust ~ ~ ...,:... 
_ Reducing Conditions = Uat~ en National Hydric Soils Ust ~ 

~ d. Gleyed or Low-throma Colors _ Other (Elgllaln ln Remarbt 

Remarke: ~41~~~~~ ~~ ~~'~~ 
~'6 , ~~-" ~ ,~A.:~ ~~L ,~,aa~ 
t.M - &-\A- (o ~c.. ~ ~1' v - .. - ") 

WETLAND DEtERMINATION 

Hydrophydc V•~~etadon Prese;.t7 J"" (Circle) (Circle) 
Wnand Hydrok)Gv Present? No 

@)No Hydrio Solis Pretent1 No Ia thfs SWI'Ipling Point Within 1 Wetland? 

-
Remarb: -~£~ ~ ~ ~ ~ 1./~ 
~~ d"'" 1-M~. 8'~: .;, ~ 

c~ ~J.P~ I 
t"-~ 

Approvtct IJY ;ttBZ 



I 
I 
I 
I 
I 
I 
I 

D~TAFORM . 
ROUTINE WETLAND DETERMINATION 

( 1987 COE Wetlands Delineation Manual) 

ProJect/Site: £ •~ J~ ~ Date: . ~ ~ ~1) 
Applicant/Owner:•/~~ County:~·~ 
Investigator: A • ~JL. ....• J:i · 'A\- H .. . t"'.. ... .P~ State: (A- . 

,. . ... . . 

~i 
·~-· .AJI 

Do Normal Circumstances exist on the site 7 Community·ID: ,,...~· ... ,.,. 1',... 

Is the site significantly disturbed (Atypical Situation)? Transect 10: tA .AI~ I ~~~;z.. 
Is the area a potential Problem Area? Yes Plot 10: s~-s 

(If needed, explain on reverse.) 

VEGETATION 

Qornln•ol Plant Sgeclu Stratum Indicator Dominant Planl Soecies Str!!tUm loglcator 

1. 1vw.-.. ,~-~w__ u ~r,J 9.· _. .. 

2. ft...d:--( o ca:/.~ 1::1 EM.t 10. 

3. 11. 

4. 12. 

5. 13. 

6. 14. 

7. 15. 

8. 16. 

Percent of Dominant Species that are OBL. FACW or FAC - .. 
(excluding FAC.t. r-Jo;,. 

Remarks: ko~lv,if~ V'f{d~ r~ 

HYDROLOGY 

_Recorded Data (Describe In Remarkst: Wedand Hydrology Indicators: 
_Stream. Lake. or Tide Gauge Primary Indicators: 
_Aerial Photographs Inundated 

Other L Saturated in Upper 12 Inches 
~No R.coided Data Available - Water Marks 

_Drift Unes 
_ Sediment Qeposlts 

Field Observations: _ OrWnage Patterns in 'lletlands 

.J 0. hw ~c) tJ-
Secondary Indicators (2 or more required): 

Depth of Surface Water: (in.t L Oxidized Root Channels in Upper 12 Inches 

~~~ _Water-Stained Leaves 
Depth to Free Water In Pit: (in.) _Local Soil Survey Date 

tJ l A - FAC·Neutral Test 
Depth to Saturated Soil: (in.) _Other (Explain in Remarks) 

Reme~rka: ~ tcctvt-:n ~ 



SOILS 
" 

M-..UnkName ~ (SerletendPhete): ~s;C ~~~ ~.-J, ?.._~3.2• .ftq.a:a 0qJMgt Clut: 

Taonomv CSuboroupl: ACK1'L Dd. I'4.1J CA...lt . · Fltlcl Obtervtdont ~~~~ 
Confirm Mapped Type? e No 

-
Prafll1 Qas:rlalf2ni . 
Depth. Metrlx Color Motdt Colon~ Mottl I ~·te.. Texture, Concredont, 
I!DS!blll t:!ori1on iMU[!!!I! MoltS! IMunsell MoiJSl ~b!:!!!SI8!!9•4S5!nW!!S • StrucNre1 •ts· 

o ... re'':: Joj1-3l2... ?·.{'1~~ ft.d~-b~..t s~ ~ 
~i)' ~·Cf.- \fe-.._t~o--~le; ----

.,..·,.c 
~~ .. ...J) 

'.'.•·· .. ··-
·-·- . 

Hydric Soil Indicators: 

_Histosol Concretions 
_ Histic Epipedon = High Organic Content in Surface Layer in Sandy Soils 

- Sulfidic Odor Organic Streaking in Sandy Soils 
_ Aquic Moisture Regime ::::t"U-ted on Local Hydric Soils Ust ~ ~ 
_ Reducing Conditions _ Usted on National ..,ydti¢ Soils Ust ~ 
~ Gleyed or low-Chrome Colors _ Other (Explain in Remarks) 

Remarke: 1P,I.Mc (~ ~ 

WETLAND DETERMINATION 

Hydrophydc Vegetation Present? ~~ (Circle) (Circle) 
Wedtnd Hydrology Prestnt1 No e Hydric Soilt Pretent7 No Is this Ssmpling Point Within a Wedand? No 

-
Rtmarkt: ~~ g·~ l4 

~ 

~~r~ce--e ~~-~ ......... 

Approvea oy ;JfB:Z 
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I 
I 
I 
I 
I 
I 
I 
I· 
I 

I 
I 

' 

DATAFORM . 
ROUnNE WETLAND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

ProJect/Site: U.J.f?£ ~·~'=: l~e.·~~~ Date: ~~- · 
Applicant/Owner: ,'/,..h .0~ L~ ~· .. County: === ·:Z:a..._ 
Investigator: }r,.,..,..; A . ~. ~ ..t· A t;..~. ~-0. State: ~ 

Do Normal Circumstances exist on the site 7 'No . . ..•• ~ .... J 
Community·ID: T%,_,:{, 

Is the site significantly disturbed (Atypical Situation)? No Transect 10: P-;\ ~tf ~~ 
Is the area a potential Problem Area7 @) Plot 10: · SS-H>;., 

(If needed, explain on reverse.) 

VEGETATION 

Qomloa!!t Plant seecies Stratum Indicator ... Qominant Plant Sses;:ies ssratum Indicator 

1.~ .... d pb..aD~L.i.-l H fA..c..lfJ 9." 

2-~~ a ,,J,...uU::: 1:1 PAC- 10. 

3. ~..v .. f.tc (A;;kf"rl H FACW- 11. 
.• 

4. 12. 

5. 13. 

6. 14. 

7. 15. 

8. 16. 

Percent of Dominant Species that are OBL. FACW or FAC 
..., ~o 'Z• (excluding FAC·). 

.Remarks: Uv~-(Ll~( ~~ r~ 

HYDROLOGY 

__,.:.Recorded Data (Describe In Remarks): · Wetland Hydrology·indicators: 
_ SU.am. Laka. or Tide Gauge Prim.ry Indicators: 
_ Aerial Photographs ~lnund•ted 

Other _Saturated in Upper 12 Inches 
..:L, No Re-c;-rded Date Available _Water Merits 

_Drift Unes 
_ Sediment Qeposlts 

Field Observations: _ Or•nage Patterns in Wetlands 

I 
Secondary Indicators (2 or more required): 

Depth of ~urface Water: Cin.l _Oxidized Root Channels in Upper 12 Inches 
_Water-Stained Leaves 

Dep~ to Free Water In Pit: t:l.lil fin.) _ Local Soil Survey Data 

- FAC·Neutral Teat 
Depth to Saturated Soil: tJ.l ts: (in.) _ Other (Explain in Remarks) 

Rem•rks: VJ-~ ~~ 'c+r f/V-A~ 



SOILS 

Map Unit Name ·~ .•. ·,. ~ 
... A ... ~. h-I 

DN~Mge aass: ~--A;;.~ (Sell•• and Ph ... ).: N,c ~~ ~.I Z.-17. .. h+z 
Field Obatirwdona 

Taxonomy ''ubgroupJ:. · /.1,1'1:~. e.A~ - -~ · . COnffnn Mappecf·Type7 Yes No N/A 

emm• 12us!!I!SIS!Di 
+ 

Depth. Matrix Color · Motde Colora Motde '. Texture, Concretions, 
f!DSbl!) l:lori!S!l! !Mun!tlf Ma!!ll IMYD!•II M21!S! !b~I!!S!&S!ntr••t §miSSY!!• 1'0 • 

It o-' .:. joj (L.lj£.. ..h, ~ ~ 
f.Kb~ ~u.,~~ ~~~ -·-

' .. k~ 
..... l .... ' .. 

>"i'-o ...... , 

~- , .... '. 

Hydric Soil Indicators: 

_Histosol Concretions 
_ HiS1ic Epipadon _High Organic Content in Surface layer in Sandy Soils 

- Sulfidic Odor Organic Streaking in Sandy Soils . • 
_ Aquic Moisture Regime 7 U•ted on Local Hydric Soils Ust ~~ t.-
_ Reducing Conditions _ Ustad on National Hydric Soils Ust ~ 
_ Gleyad or Low-Chroma Colors _. Other (Explllin in Remarks) 

Remarks: ~~" r~ ~; s oJ;, If--f., .,..._, tt...c.. k~ ~~t'- ..r..:.tr ~r 

WETLAND DETERMINATION 

~rophytfc Vegetation Present? I No-~ (Circle) 
Wetland Hydrology Present? No 

@>No Hydrtc SoDa Present? No- Is this S.mpling Point Within • Wetland? 

-

Roma .... : t;;tj~ ~ .~ ~..U<ek-6 ..(!...,-~ ~ 

F(J..:~~'--C::l ~ t:1!2 ~. 
~f~ .~-J.r~rf., p~~ ~ .. ~ ~ 

Approved by 3/SZ 
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' 

DATA FORM 3 

ATYPICAL SITUATIONS 

Applicant Application 
Name: ~~~ A:6$ Number: _____ _ 

Location: S tJ f~fe.9""f: Plot Number: SS-! 0 

Project , 
Name: t.od.fiJ ~~ /~ 

Date: A;zr--2.-f eo 

A. VEGETATION: 
1. Type of Alteration:_...:~~.;...;;..:;.-~:;;:..;;..... ____ ..._ _________ _ 

2. Effect on Vegetation :--'~a::x:::..:;.:=:::~a.Jeao~~:.---------------

3. Pre\Pioua Vegetation:_.::;~:::;:.;~:=;::..:~--------------
(Attach documentation) 

4. Hydrophyt1c .Vegetation? Yes_.._.xif;..... ___ No. ______ _ 

B. !Q.!!:!: 

1. Type of Alteration:_..&.t41 "~~iao4il~:e..::::..:::;~----------------

2. Effect on Soils: ~ 
--~~~~~~~-----------------------------

3. Previous So1ls~-...:~:;.;;;;;...;;;.;;:~~;:...;...::.. _______________ _ 

(Attach documentation) 
-----------------------------~-------

4 •. Hydric Soils? Yes. __ .-L. _____ No. ______ _ 

C. IIYDROtOGY: 

1. Type of Alteration: ~C(.,. (~~ ~ ~- f~Ct:>·":d;e • ~ 

~~--hi&~ :=::::Ar<..tJ{ ~ ,y.J 
J----;;,r:;.e. ~ ~~a..~ t . . 

Effect on Hydrology:' ~-.,.e.,.~ t~o~~M k ~ 

. ~u::il.fu~ 
3. Previous Hydrology:~~t9.t1~~ . 

(Attach documentation) ________ .._ __ ...:...,_ ________ _ 

2. 

4. Wetland Hydrology?· Yes 



I 
I 
I 
I 
I 

DP.TA FORM . 
ROUTINE WETLAND DETERMINATION 

(1987 COE Wetfands Delineation Manual) 

1 

Project/Site: ~ ~~*f!~ ~~~~ 
Applicant/Ow~ ~~t~ A-FA-
Investigator: A-. ~ Ptiv-:-- ~i::h ·C1A.h ~ 

Date: AM: 2-1. 'oo 
.. 

County: ca .. -L e-. .1o.... .... 
State: CA-

Do Normal Circumstances exist on the site 7 ~No 
..,.. ":rJ.: .L' Jl .l'!!: 

Community·ID: ~u· 'fi·~· 
Is the site significantly disturbed {Atypical Situation) 7 No Transect 10: Mil 
Is the area ·a potential Problem Area? @ Plot 10: .s~-11 

(If needed, explain on reverse.) 

VEGETAnON 

12emlnans Plant Sgecies Stratum Indicator Dominant Plant Soecies Ssratum Indicator 

1. s~~~ ~~ Fl4-e-W g; 

2. ~ (4<&~,~a lj F/¥.w 10. 

3. ~~ ~~6.- ~ (2BL- 11. 

4. 

~=·~ 
l± ()~ l- 12. 

5. 8 fi4tw+ 13. 

6. Co-!~"~ H L.i.PL 14. 
<J 

7. 15. 

8. 16. 

Percent of Dominant Species that .are OBL, FACW. or FAC 
'? Sb .. 1! (excluding FAC-1. 

Remarks.: ~~--~k~ v-er~ ~ 

HYDROLOGY 

_Recorded Data (Describe In Remarks): Watland Hydrology Indicators: 
_Stream. Lake, or Tlde Geuge Primary ~lc:.tors: 
_ Aerial Photographs _Inundated 

Other _ Saturated in Upper 12 Inches 
JL' No Re-;-rded Data Available - Water Marks -

_Drift Unea 
_ Sediment Qepoaits 

Field Obaervations: _Drainage Pattams in Wetlands 

~ 
Secondary indicators (2 or more required): 

Depth of Surface Water: (in.) L Oxidized Root Channels in Upper 12 Inches 

f'JIA. 
_Water-Stained Leaves 

Dept~ to Free Water In Pit: (ln.) _Local Soil Survey Data 

- FAC-Neutral Teat 
Depth to Saturated Soil: t:l./k (in.) _ Other (Explain in Remarks I 

Remarb; ~~~ ~ 

kD_..... 



' .... 

SOILS 

. $·.~·. 
; 

Map Unit Name 
2r'17.~t~ 

; 

ts•rl•• anct PIM••t: 1~ Ttw .-~: "'~ DraiMgl au•: ~.i 
I uJ;1t.. lr ALf~ Reid Obeervadona . {N;) 

Texonomy (Subgroup): Confirm Mapped Type7 Yes No , 
emm• ga!m!RJ!S!nj ~ 

Depth. ·Matrix Color Monte Colora MoUie TextUre, Conoredom~, 
bb!•l f:1Sir1Jon IMYD!!D Moi!ti (Mynaell MS!f!ll 6bY~!DS!~2DD!I1 II!:YSWEii !15!a 

(2-~ II lQ~ttJl?.. 3:·S"jP-~l~ ~~~~ >~., (o~J.AV,;.. 

'-l(p ·~ !ojt~l3 1·S'1~~ltP ~~-~ l ~ a-::r a. c-..) 
~ctt..Mt"~ 

._ .... _ 

--..--

Hydric Soil lndicatora: 

Hlstosol - Concretions 
Histic Epipedon _l(High Organic Content in Surface Layer in Sandy Soils 

:Z Sulfidic Odor _Organic Streaking in Sandy Soils ·' . . 
_ Aqulc Moisture Regime _ U11ted on Local Hydric Soils Ust lr-.~ 
_ Reducing Conditions _ Utt~ on National H'(driG Soils Ust ' 
L.. Gleyed or LovrChroma Colors _ Other (Explain in Remarks) 

Remarke: f!t~C- ~~ ~1 $·4tl.~ ~ t"'~~c..~ 
ColP<-~~~ VU>t U4.~ k~~~(~ 

WETLAND DETERMINATION 

tfotdrophydc V.iigetation Pr .. ant7 ~No (CircleJ (Circle) 
Wedand Hydratogy Preaent7 No 

~No Hydric SoU• Pr11ent? No Is this Sampling Point Within a Wedand? 

-
Remark•: .f:~ ~ ~ -(& ~J..;~j {L ~ ~ ~~. 

p~~ I b,.J-~ ~4 ~l~~ tl...d CB.f- ~-:j~Cr~ 
I~ b-e_~ -J ~ ~ -~. a_,J.~·~. 

Approved Dy at~z 
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DATA FORM 3 

~TYPICAL SITUATIONS 

Application 
Number: _____ _ 

Number :_~..;;;;S_-..:..11'-----

'J 
j 

\ 

l 

Project . • \ 
Narae: ~ ~~·J~ 

Date: Ap'l-1,,.&9o . \ 

I 
A. VEGETATION: 

I 1. Type of Alteration:_.;..~..:.:.....;::.::..=...;::;::::;....;...;:=--------.----------

2. Effect on Vegetation'$/:5~T!:f£~· 
Previous Vegetation: ~ . -3. 

(Attach documentation) 

4. Hydrophytic .Vegetation? Yes V" No ______ _ 

B. SOILS: 

c. 

~ype of Alteration: =f4 ~ ~ ~ ttp ,~J; 
~ .k> """tN., ~ 

3. Previous Soils ~---~;;.;..;:=~....:...Q::::._.. _______________ _ 

(Attach documentation)----------------------

4 •. Hydric Soils? Yes. __ -..J"---~-No ______ _ 

HYDROX.OGY: 

1. Type of Alteration: 

3. Previous Hydrology=-..::.~.=.;:;.:;..:..::::;~..:..--=-----------------= 
(Attach documentation) 

4, Wetland Hydrology? Yes 

' 

.j 
I 
l 



I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

DATA FORM 
ROUnNE WEiLAND DttERMINAnON 

(1987 COE Wetlands Delineation Manual) 

Do Normal Circumstances exist on the site 7 
Is the site significantly disturbed (Atypicai·Situation)7 
Is the area a potential Problem Area7 

Yes., 
y s 0 @a 

(If needed, explain on reverse.) 

VEGETAnON 

122mlnant Plant Seecles Stra!!!m Indicator Dominant Plant Soecies 

1. ~~ ~ {hH&c'1~ l:l ~Acw 9.' 

2. 10. 

3. 11. 

4. 12. 

s. 13. 

6. 14. 

7. 15. 

8. .. 16 . 

Percent of Dominant Species that are OBL. FACW or FAC 
~so~ (excluding FAC-1. 

Remarks: ~r~f{~ 4~ ~ ' 

-

HYDROLOGY 
"" 

_L Recorded Data (Describe In Remarbl: Wetland Hydrology Indicators: 
_Stream. Lake; or Tide Gauge Primary Indicators:~ 

Aerial Photographs , Inundated 

Stratum 

.JL. Other :•iw,..,h.-~ olrnuv.J ~ ~t~ 
_No Recorded Datil Available ~~~ ~ 2ooo 

_Saturated in Upper 12 Inches 
..:.... Water .Marks ,. . ..... 
_Drift Une~ 
_ Sedin'Mnc, D.eposits 

Field Observation.: _ Dreinege:flatterns in Wetlands 

Indicator 

·-

Depth of Surface Water: ~00'\'(!,.. (in.i 
Seconda~ Indicators (2 or more required!: 
~ Olddlzed -Root Channels in Upper 1 2 lnche• 
_ Water-Stelned Leaves 

Dept~ to Free Water In Pit: .> 14.. an.) _Local Soil Survey Date 
_ FAC·Neutral Test 

Depth to Saturated Soil: .,..,z. fin.) L Other (Explain in Remarks! 

. " 

Remerka: ~ra: r~~ ~. 2.-DoZ,. ~ ~ SI,J-~ -/L. &;_;;r, ~ ~I'~ 
~(..e..~ ~- z.ooo, ~..-r-v......{ .... (~ w~ {)~e.,-; ~ !"t.l-\;v; ~/~(..-(" (XJt> ~ 

- ~ ...s~ ~~ r""'/~~~~-'.,t, ~~ . · ~/"" 



SOILS 

Mlp Unit N..,. · ~ .... 

(Series and Phuel: N&A N~ ~ . ()-2.- Y, t ~rainagt Class: ~ f.ldl-J~ · j 

Taxonomy C$ubgroup): A-~~ t>~ ,., '"eLL~ Fltld Obtervadons (N"J 
· Confirm Mllppecf Type7 Yea No 

emfl!l 12Um!RSIS!D; . . 
Depth. Matrtx Color MotUt Colors Motdt & f'lt; TeJCNrt, ConoreUons, 
llaRblll · l:t2!:il2n IMY!!!!I! M21!U IMYa••" Mol!tl !~l!!!St!nSit~l!Dbll lln!21Yfl• !SRa 

•I 
10 'iR..3li. sa.;J~ lee& ~-(l 

•' 7,.5 ~It !J:l~ ,_I, 10'1 ~ 3lZ.. ~T~~ ~~ r~J L.9rr""'" J,..~~et" 

. 

Hydric Soli Indicators: 

His to sol Concretions -_ HIS!Jc Epipedon _ High Organic Content in Surface Layer in Sandy Soils 
_Sulfidic Odor _Organic Streaking in Sandy Soils ~ .. • 
·-Aqulc Moisture Regime JZU4ted on Local Hydric Sells Ust ~ .-
_Reducing Conditions _ Uat~d on National Hydric Soils Ust ~ 
L Gleyed or Low-chrome Colors _ Other (Explain in Remerksl 

.. 

Remark•: ~l.-~c- ~ ~ -

. 

WETlAND DETERMINA nON 

Hydrophydc Vegetation Present7 

~ 
No (Circle) .; (Circle) 

Wetland Hydrology Present? No 
@No··· Hydric Sob Preeent7 No Ia this Sampling Point Within a Wetland? --

Remarke: ~~ ~ ~ k;.._ ~ CeTt" rJ~·~ ~ 
~ (;- . tre.A'"~ ~~ . - -

~~(~ ~ ~f- ~·~ (j'~~ t1V\....:, 'flt.AA ~-
t~ ,..~ ~-' ~ ~'-?< .. W,..,.....( -1-o k... 
~uJ..o.; . c.v... ~·lh-1..4 1~s . 

Approved by ;Jff12 
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DATA FORM 
ROUTINE WEli.AND DeTERMINATION 

(1987 COE Wetlands Delineation Manual) 

Date: ~~:~ . 
1

4' 2 
County:_..!:-~ 
State: 

Do Normal Circumstances exist on the slte7 
Is the site significantly· disturbed (Atypical Situation)? 
Is the area a potential Problem Area7 

Yes!. 
Yes 
Yes o 

Community·ID: A4d, 

Transect 10: .P A AA ,o, 
Plot 10: S} -I$ 

(If needed, explain on reverse.t 

VEGETATION 

Qomlnant Plans Seecies Stratum lndicasor Dominans Plant Soecies Slratum l!]dicator 

1. ~L<rbe*tW H ld·p L.:: 9. 

2.:~~-f-~"1~ t! ~~ 10. 

3. ~ cdya £.0 f' i..L f,J ,,: s !A.fL 11. 

4. 12. 

!1. 13. 

6. 14. 

7. 15. 

8. 16. 

Percent of Dominant Species that are OBL. FACW or FAC 
.so 7• (excluding FAC·). < 

·Remarks: ¥'~7~ Ly -h'~ ~ ~ ~ 

HYDROLOGY 

_Recorded Data (Describe In Remarks): Wetland Hydrology Indicators: 
_Stream, L.*e, or Tlde Gauge Primary fndicetors: 
_ Aerial Photographs Inundated 
_Other _ Saturated in Upper 12 Inches 

_ No Reoorded Data Available _..Water Marks ........ ~. l ; r· .. I ::o\• '••• 

Drift Unes 
_Sediment Qepo-'ts 

Reid Obaervadons: _Drainage Pattema In Wetlands 
Secondary Indicators (2 or more required): 

Depth of Surface Water: Jtl~~lr"\e..- fln.) _ Oxia1zed Root Channels in Upper 12 Inches 
_Water-Stained leaves 

Dep(~ to Free Water In Pit: .,..,2 (in.) _local Soil Survey Data 

Depth to Saturated Soil: > I '2.-
_ FAC·Neutral Test 

fin.) _ Other (Explain in Remarks I 

Rem.U: ~ ~'-fJ ~ 



SOILS 

M-et Unit Name . ~ "- .. .Jr.~-
. CS•rl•• •nd Ph••••: fJ§A Nw..,._ ~ ~~ o-2-J, ~rain•a• a ... : ·~-~ i. J 

A . ,. 1 1 a.. Aeld Ob .. Mdona ~ .. 
Taonomy (Subgroup): f'1'e.-t'"t'"c..- vc,..~~'-'1 · · COnfirm Mapped Type7 Ye1 _(No.) 

Pf9fflt Oucrlptlon; 
Oepch. · 

· Gncbul Horiron 
Matrix Color 
«Munffll MolsU 

() .. ,, ,, 
pKb·l~ ----

Hydric Soil Indicators: 

_Histosol 
_ Hlstlc Epipedon 

Sulfidic Odor 
_ Aqulc Moisture Regime 
_ Reducing Conditions 
_ Gleyed or Low·Chroma Colors 

WE1LAND DETERMINATION 

H\'!frophydc Vegetation Present7 Yea 
Wetland HydroloGY Present7 Yes 
H~rlc Soils Present1- v •• 

R•~•rka: 5'~~ r..o 
-
~ 

Monte Colors 
«Munsell Molftl 

Motde Texture, Concretions, 
Abunc(ance(Conmr :S.a.:sru..,c~tu~m.~rtw.·· ... •lo&ltcu·-----

1,'"""'•1 
}&>u.IJ 

---------

_ Concretions 
_High Organic Content in Surface Layer in Sandy Soils 
_ Organic Streaking in Sandy Soils 
_ Utted on Local Hydric Solis Ust 
_ Utted on Netiontl Hydric Soils Ust 
_ Other (Explain in Remerksl 

(Circle) 

Is this S.mpling Point Within • Wetland? Yes·<® 
-. 
~~ ~ ~ ~. 

Approved bY 3nt:L 



I 
I 
I 
I 
I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 
I 

I 
I 
I 

DATA FOR~ . 
ROUTINE WETLAND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

Do Normal Circumstances exist on the site 7 
Is the site significantly disturbed (Atypical Situation)? 
Is the· area a potential Problem Area? 

Yes @ Community ·10: ~:J:a:.:~~ 
Yes ® Transect 10: Eft, ALtA ® No ·Plot 10: S$'11f 

(If needed, explain on reverse.) 

VEGETATION 

Qomlnant Plans Se!cle• Stratum lndi2ator Qominant Pleat Sgecies §tratum l!]dlce1or 

1. ~~. tba£&'rlfw~=d tt. .f.4.-cbl 9." 

2. 't 1-rf ti ~A C.. 10. 

3. -:= JkA{"== (j FAc.- 11. 

4. ~ ~r~~..i ~ h.-t l!:!-. tJ F1K-:! 12. 

s. E~2 c,.oc-r~ H Fer:c::. 13. 

6. ~ k~keJ,;_. H UfL 14. 

7. ~c~~~ p-hl.ad:~ s !jf '= 15. 

8. .. 16 • 

Percent of Dominant Species that are OBL, FACW or FAC 
> 5o'L;, (exoludlng FAC-). 

Remarks: ~~·p'J-A'c ~ ~ 

HYDROLOGY 

_JL Recorded Data CDe1cribe.ln Remarks): Wetland Hydrology Indicator~: 
_Stream, Lake, or 1lde Gauge Primary Indicators: 
_Aerial Photographs Inundated 
LOther 1.:-v~~ ~X!~ _Saturated in Upper 12 Inches 

_No Recorded Data Available ~ · 7ooc _Water Mark• 
_Drift Unes 
_Sediment Qeposlta 

Field Observations: _ Dreinaga Patterns In Wetlands 
Secondary Indicators (2 or more required!: 

Depth of Surface Wetcr: 1-A~L- (in.i _ Oxidized Root Channel• in Upper 12 Inches 
_. _Water-Stained Leav .. 

Dept~ to Free Weter In Pit: :z /'2... fin.) _ Local Soil Survey Oata 
_ FAC·Neutral Test 

Depth to Saturated Soil: 2lL (ln.l L Other (Explain in Remerksl 

Remark•: JY\N'~ ~1.-v._.foco~ ~v-e.) ~~ s~~ 
~~~~ .• ~ ......., 'l..I!Joo. CL..--r~ 7~ -· {.»~ t~. ~ ~ 
·r~ ~ ~(.:J. ~ 

-

-
" 

; 



SOILS 

Mlp UnttNMie 
~ 2-~7· ~ (Serle• end PhateJ:tf.'i,C ~l.:l.~ ~ad Drainage Qap: 

Ae.t""•c tV~~~~u- Field Obterwlions 
v •• (ii;> Ta:onomv (SubaroupJ: Confirm ~pecf Type7 

r 

PraflJI i2112dRII2Di • Depth. Matrix Color Mottle Colo,. MoUlt &lJ,.e.r Texture, Concredont, 
IIDRblll 1:12!1ZS!D IMYDIIII MS!I!l! IMYn!ell M211SI 6bil~•!lit~2DKII1 IIDI£!!1!1. 1121 

a.-~i '' I~.~&. ;£l- ~~+]=~ 
ij- tr/

1 '-'~'".v~/~ 1'0 '1 ~lf-1'2.. s~(e~ -·-
,_,, ~ ~~ ... ~lu Lo~tt~l~ 1 ·S '1 ,.,_ q L(4. ~~:_ d~ 
~~-~ -;.~ (.,f-' ~ 

• 

HVdrio Soil Indicators: 

_Histosol Concretions 
_ Histic Epipedon _High Organic Content in Surface Layer .il.l Sandy Soils 

- Sulfidic Odor _ O<gonio Sueoklng in Sandy Soils , ~ 
_ Aqulc Moisture Regime _2'u,ted on Local Hydric Soils Ust """' . 'v-
_Reducing Conditions _ Uate_d on National Hydric Soils Ust · 
..J:::,'Gie~d or low-Chrome Colora _ Other (Explain in Remarks) 

Remarks: 5~ tLi c{ k k.). 1 ~)£ J ~~s ~eLv:r- ~~ ~~ 

WETlAND DETERMINATION 

.; 
Hydrophytic Vegetation Preaent7 ~ No ICirclol (Circle) 
W.Uend Hydrology Preaent7 No 

8 Hydric Sob Present? No Ia this s_,.,ling Point Within a Wetlend7 No-

-
Rem.rkt: ~ ~ ~ tL~~ ·~s~ ~~ !A.~ ce-6" 

~J.,:-~ ~ ........ ,._ lrf.A'~ ~' 
~""ff ~~ ~ ~,J ~~ft-._;. y~ 

low rMA~. I~,~~~~ .kP. 
~~ -lo k c:..._~d ~ r-u'' ~ ,~.i 

Approvtatiy ~/SZ 
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D~TAFORM . 
ROUTINE WETLAND DETERMINATION 

( 1987 COE Wetlands Delineation Manual) 

Date: 
County~-.-. ~~~F-"''-r-

State: 

Do Normal Circumstances exist on the site? 
Is the site significantly disturbed (Atypical Situationt 7 
Is the area a potential Problem Area7 

Yes·! 
Yes 
Yes o 

Transect 10: 
Plot 10: 

(If needed, explain on reverse.) 

VEGETAnON 

12szmlnaot Plans seeclel ~tratum !ndica12r Qomlnaos Plant Seecie• Stcatum 

1. n....,,.....,_,.__ ~6~~ ~ ~tl;: 9. 

2. {Lv~ ~~ul,~ H f:i!C- 10. 

3. fl::.4h....r~ p vlo-l~:i!dz ..s f&fk 11; 

4. 12. 

5. 13. 

6. 14. 

7. 15. 

8. 16. 

Percent of Dominant Species that are OBl, FACW or FAC 
< ~0'7 .. (excludlnQ FAC·). 

Remarks: ~k..-,'-1~~ v-e-r~~-

-

HYDROLOGY . 
~ 

_Recorded Data (Deacribe ln:.,~emarkal: WedaM H~rolo;y Indicator~: 
_Stream. Lake. or fide Gauge PrinMry lndlet~tora: 
_Aerial Photograph• Inundated 

Other _;. --.Saturated In Upper 1 2 lnchea 
_No- ReTarded Data Available Water Marks .. -· 

- =Drift Unea 
~ 

_ S«iiment Qepoaits 
Field Obaervedons: : _ Or8inage Pettems in Wedends 

Secondary lndlcatora (2 or more required): 

lndlcato( 

•T f• 

Depth of Surface Water: - ~ t:- ' ,,,,., _ Olddized Root Channel• in Upper 12 lnchee 
< _Water-Stained Leaves 

Dept~ to Free Water In Pit: ~IL (ln.) _ Local Soil Survey Date 

>I')..-
_ FAC·Neutral Test 

Depth to Saturated Soli: Cln.) _Other (Explain in Rem•rks) 

Remarb: ~ ~(of! ~ 

~ ...... 



SOILS 

Map Unh: N8fM 
CS•ri•• and Phatat: NsC ~ l~ 
Taxonomy (Subgroup,: AM"~t:. A...l. .n.. ~ ,_ 

emm. Qmrfi*n; 
D•pth. 
pngh!!l Horizon 

Matrix Color 
fMYn!fl! Mglttl 

Q .... lf,''= ----
pvf-~oft9:-__ _ 

Hydric Soli Indicators: 

Histosol 
_ Histic Epipedon 

Sulfidic Odor 
Aqulc Moisture Regime 

=Reducing Conditions 
_ Gleyed or Low-Chroma Colon 

WETlAND DETERMINA nON .. 
Hydrophytlc Vegetation Pra .. nt7 Y•s 
We11anc:l Hydrology Pre .. nt7 -¥•• 
Hydric Soils Present? v •• 

-

Monle Colors 
«Munsell Molftl 

Texture, Concretlo,., 
Abyndaw(Contte!t Stwcsure. etc. 

I (CI .... I 

"' 

Concretions 
_ High Organic Content in Surface layer in Sandy Soils 
_Organic Streaking. in Sandy .. Soils 
_ W•ted on local Hydric Soils Ust 
_ Uated on National Hydric Soils Ust 
_Other (Explain in Remarks I 

(Circle) 

Is this Sampling Point Within e Wedand7- vas@ 
-

Remarb: ~ ~ ~ ~ "'---· ~ ~-
-
~ 

Approved by 3/92 
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DATA FORM 
ROUTINE WETi.AND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

· Do Normal Circumstances exist on the site? 
Is the site significantly disturbed (Atypical Situation) 7 
Is the area a potential Problem Area? 

Ye.s·~ 
Yes N 
Yes . o 

Community·IO: ~ 
Transect 10: e It Art A 
Plot 10: s .r- ly 

(If needed, explain on reverse.) 

VEGETATION 

Rszmlnant Plan~ Seecie• §tratum lndicalor Qominant Plant Soecies Sttatym I!Jdlcato[ 

1.~~~ ~'2ll/A~ {j OBL. 9. 

2.~~~~.c&t?~ !i ~c:w 10. 

3. ~ Ullp!:::S:J H ('d:l-W- 11. 

4. 12. 

5. 13. 

6. 14. 

7. 15. 

8. •. 16 • 

Percent of Dominant Species that are OBL. FACW or FAC 
">So'[, (excluding FAC·I. 

Remetks: · fit ttr ~ r tr .f.; I:/ v-e-r~ ~ 

HYDROLOGY 

_Recorded Data (Describe in Remartc:st: Wetland Hydrology lllQicatora: 
_Stream. lake. or Tide Gauge Primary lndlcatora: 
_ Aertel Photographs Inundated 

Other -Saturated In Upper 12 Inches 
_No AeTorded Dcta Avellable WaterMarks 

~·-
,,... __ ... 

-Drift Unes 
·v'Sediment Qepoaita td. ~aJ /~ 

Field Obaervetlons: _ Dr•n•GI• Patterns In Wedands · ~ 
Secondary lndlcaton (2 or more .required): 

Depth of Surface Water: ~~ fin.) _ O!dc!!zed Root Chanrull• in Upper i z inches 
_Water-Stained Leaves 

Dept~ to Free Water In Pit: "> ( z_ (in.) _Local Soil Survey Data 

- FAC·Neutral Teat 
Depth to Saturated SoU: >f"'L (in.) _ Other (Explain in Remarks) 

Aamef'b: ~ ~f~ ~f·. f~ 
' 
N~/~ """'-



SOILS 

Mei'UnltN_.. 
. ...Je..;..~ 

o-.l.2• ~·-

(Selie• end "'-••J: Nslr .Verfth !.s..e;t ~ 
1 

Slq.e1or.inao• aas•: · ~ 
Field Ob .. rwdoM 

v ••.. ~ Texonomy CSubgroupJ: Ae.r1c_: DA~ ,.... L>• · 1 Conftnn Mapped Type? 

Proflfl o .. ertastsUii 
I . 

Oepch. Matrix Color Mottle Colors Motile St~ TextUre, Concretion8, 
ODS2blll ttsuf;~oo CMUD!!ll Mgl1tl (Munsell Molf1l 6bUI!!t!!!S,I!C2!!3tiiS ;.. SSnJctyre. •sc; 
Q-~" 10 'f ,.._3lz.. s~~ 

II 
lo ~(ly/"1..- 1tS'1P-t.~lt, (t- (~ ;:; 

~ 
£~ e-~{~ 

prK bott-.--

Hydric Soil Indicators: 

Histcscl - Concretions 
_ Hinc Epipedon _ High Organic Content in Surface Layer in Sandy Soils 

Sulfidic Odor _ Organic Streaking in Sandy Seils , • • 
_A quia Moisture Regime ....lLU~ted on Local Hydric Soils Ust ....,..~ • ..v.. 
_ Reducing Conditions _ Ust~d on National Hydric Soils Ust ~ 
L Gleyed or Low·Chroma Colors _ Other (Explain in Remarks) 

.-

~)A,(; 
. 
~ Remarks: ~~ 

-

WETLAND DETERMINATION 

Hvdrophytic Vegetation Present? ~~ CCirdel (Cirde) 
WeUancf Hydrology Present? No 
Hydric SoDa Pre .. nt7 No Ia this Sempling Point Within • Wedand? @No 

- -
Rem.rks: s~~~·~~ Cs-G ~~·!iL·~ ~ 

~P- K/~~ 
< 

ApproveG DV <IIB2. 

K -1~ ~$Ptll 
I 

,...,_~~-~-, ;-"~'S ''2{ ~ 
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DATA FORM 
ROUTINE Weit.AND DETERMINA noN 

( 1987 COE Wetlands Delineation Manual) 

Do Normal Circumstances exist on the site? 
Is the site significantlY disturbed (Atypical Situation)? 
Is the area a potential Problem Area? 

Yes~o Yes N 
Yes o 

Community·IO: ~ 
Transect 10: fA- A-U- A 
Plot 10: !;.£- 1 J= 

(If needed, explain on reverse.) 

VEGETATION 

· Qomlnant Plant Seecies Stratum Indicator Qominant Plant Soecies SSU!IUm lndicatot 

1. ~~~~ ~ft..~ t1 Q~b 9. 

2. A{o~ So..cc.~ ~ H: O@L 10. 

3. ~~pb~Q~~ 1:f FA(.~ 11. 

4. ~"~~ ~·~·.: s O~L 12. 

5. eb~~~~~ H f11C-W 13. 

6. ~C4.1.t:a~ K ftttw- 14. 
I 

7. 15 • 

8. 
.. 

16. 

Percent of Dominant Species that are OBL. FACW or FAC 
?,So·/ (excluding FAC·). 

Remarks: ~b·e--,~-h~ ~ ~ 

HYDROLOGY 

_ Reconfed Data (Describe In Remarks I: Wetland Hydrology Indicators: 
_ Streem. Leke. or lida Gauge Primary Indicators: 
_Aerial Photographs Inundated 

Other _Saturated in Upper 12 Inches 
_No RaTonfad Date Available _Water Marks -

Drift Unas 
-l{tediment Deposits ~/ ~ ~ 

Field Ob .. rvations: _Drainage Panama in edands ~...c:;-
Secondary Indicators (2 or more required!: 

Depth of Surface Watvi: r--~ (in.) _ Oxidized Root Channels in Upper 12 Inches 
_Water-Stained Leaves 

Depth to Free Water In Pit: ?/2- (in.) _Local Soil Survey Data 
FAC·Neutral Teat 

Depth to Saturated Soil: .,..,2... 
(in.) _Other (Explain in Remarks) 

Remarka: ~. r'otr ~· t~ {D~ -- Pv~. vt.- t7-



SOILS 
Mlp nit . ... ... ..k ,.. ~.1 

U Name - -
(Series •net Phuei:NsA= NeJAy.....l·Mq ~I () -2..?· 6~raiMge a ••• : k-5Jd-~'..:...J 

Jt. .1. Field ObtervedoM 
Ye•~ Texonomy (Subgroup)! Uri.- Oe- ,.ra .1) ""- ~t- Confirm Mapped Type? 

emm• gasdaSI2Di . 
Depth. Matrix Color Mottle Colors Monte SIU, Texture, Concretions, 
0!!2blll t!!!DIS!" IMUDIIII MS!I•SI fMUDI!II M2i!II Abundanc,r=omrMt ll!l!2SY!!. !SS!· ,, 

'T ·§. ~ R_ Ql Y. Q-'?- IO '11....3.l'l... {ew ~ ' ~ + .. .:;vt' s~l~ 
l: -f£z 

II 
l0'1~~ll 1·5'1fZtt((, .fe,.J. ~"~ s~~~ 

pll-b91t&- ~-c......c:t 

-

Hydric Soil Indicators: 

Hlstoscl Concretions -_ Histic Epipedon _ High Organic Content in Surface Layer in Sandy Soils 
Sulfidic Odor _Organic Streaking in Sandy Soils , ~ , 

_ Aquic Moisture Regime ~U~ted on local Hydric Soils Ust ...,._ ""'"' 
_ Reducing Conditions _ Ust~d on National Hydric Soils List ~ 
J.:!Gieyed or low·Chtoma Colors _ Other (Elg)lain in Remarks) 

Remarks: ~b·'- .s~ ~)-

WETLAND DETERMINATION 

HVdrophytlc Vegetetion Present7 ~~ (Circle) (Circle) 
Wetland Hydrology Present? No 

@No Hydric Soils Present? - No Is this Swnpling Point Within a Wetland? 

-
Remarke: 5~ ~ c.b ~a.. C&e ~'s~e-.-~ ~ 

~ (}.- ~~ ~ 

Approved Dy atsz 



Appendix A, Attachment 7 

Photodocumentation for Wetland Surveys 
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Sampling Station SS-2 
Oak Canyon 
Waters of the United States 

EA. for Landfill Drainage Improvements, Vandenberg AFB, California 

Surveys Conducted by F'Lx, April 2000 

Sampling Station SS-1 
Tributary to Oak Canyon 
Waters of the United States 



Non-Native Grassland with 
Vernal Wetland Swales 
North of Pine Canyon Road 

EA for Landfill Drainage Improvements, Vandenberg AFB, California 

Surveys Conducted by FLt, Apri12000 

Sampling Station SS-3 
Northeast Corner of Landfill 
Waters of the United States 
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Surveys Conducted by FLt, April2000 

Sampling Station SS-4, North of Pine Canyon Road, Vernal Wetland Swale 

Sampling Station SS-5, North of Pine Canyon Road, Vemat Wetland Swale 

FA for Landfill Drainage Improvements, Vandenberg AFB, California 



Sampling Station SS-7 
Tributary to Lake Canyon 
Willow Woodland Wetland 

FA for Landfill Drainage Improvements, Vandenberg AFB, California 

Smveys Conducted by Fix, April2000 

Sampling Station SS-6 
North of Pine Canyon Road 
Vernal Wedand Swale 
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Sampling Station SS-9 
North of Landfill 
Vernal Wetland Swale 

EA for Landfill Drainage Improvements, Vandenberg AFB, California 

Surveys Conducted by Flx, April2000 

Sampling Station SS-8 
North of Landfill 
Willow Woodland Wetland 



Smveys Conducted by FLt, April 2000 

Sampling Station SS-10, South of Pine Canyon Road, Artificially Created Wetland 

Sampling Station SS-11, Northeast Part of Landfill, Artificially Created Wetland 

FA for Landfill Drainage Improvements, Vandenberg AFB, California 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 

Freshwater Marsh and 
Willow Woodland 
Middle Lake, Lake Canyon 

EA for Landfill Drainage Improvements, Vandenberg AFB, California 

Surveys Conducted by FLx, April 2000 

Area of the Outlet for the 
Proposed Action Storm Drain 



Oak Woodland 
Tributary to Oak Canyon 
and Oak Canyon 

EA. for Landfill Drainage hnprovements, Vandenberg AFB, California 

Surveys Conducted by FLt, Apri12000 

Area of the Outlet for 
the Alternative l and 
Alternative 2 Storm Drain 
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Surveys Conducted by FLt, April 2002 

Sampling Station SS-12, North of Pine Canyon Road, Vernal Wetland Swale · 

Sampling Station SS-13, North of Pine Canyon Road, Upland Grassland/Coastal Sage Scrub 

EA for Landfill Drainage Improvements, Vandenberg AFB, California 



Surveys Conducted by FI.t, April 2002 

Sampling Station SS-14, North of Pine Canyon Road, Vernal Wetland Swale 

Sampling_ Station SS-15, North of Pine Canyon Road, Upland Grassland/Coastal Sage Scrub 

EA for Landfill Drainage Improvements, Vandenberg AFB, California 
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Surveys Conducted by Fl..x, April 2002 

Sampling Station S~16, North of Pine Canyon Road, Vernal Wetland Swale ·.· .. 

.:> 

Sampling Station SS-17, North of Pine Canyon Road, Vernal Wetland Swale 

FA for Landfill Drainage Improvements, Vandenberg AFB, California 
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APPENDIXB 
AIR QUALITY CONFORMITY ANALYSIS 

1.0 CONFORMITY DETERMINATION 

1.1 EMISSION THRESHOLDS AND QUANTIFICATION 

The ermss10n threshold for determining conformity is based on the National Ambient Air Quality 
Standard (NAAQS) attainment standard for Santa Barbara County. The NAAQS classification for Santa 
Barbara County is serious nonattainment for ozone. Particulate matter 10 microns or less in diameter 
(PM10), sulfur dioxide, nitrogen dioxide, carbon monoxide, and lead are classified as in attainment. The 
serious nonattainment status and corresponding threshold of 50 tons per year for ozone will be used to 
determine general conformity. 

Emission quantification is defined as the sum of all direct and indirect criteria pollutants and precursor 
emissions, including stationary and mobile emission sources. Direct and indirect emissions are 
distinguished by timing and location rather than the type of emission source. Direct emissions occur at 
the same time and place as the federal action. Indirect emissions include those that may occur later or at a 
distance from the federal action. General conformity limits the scope of indirect emissions to those that 
can be quantified and are reasonably foreseeable by the federal agency at the time of analysis, and those 
for which the federal agency can practicably control and maintain control through its continuing program 
responsibility. 

1.2 EVALUATING CONFORMITY AND REPORTING REQUIREMENTS 

General conformity rule applies to federal actions that are not covered by transportation conformity rule, 
with several listed exceptions. Other than the listed exemptions and presumptions of conformity, general 
conformity applies to actions in which projected emissions exceed applicable conformity de minimis 
thresholds. However, if the emissions from a federal action do not equal or exceed de minimis thresholds 
but do represent 10 percent or more of a nonattainment or maintenance area's total emissions of any 
criteria pollutant, the action is considered· "regionally significant" and the requirements of conformity 
determination apply. 

The reporting requirements for the conformity analysis are not required if the proposed project's direct 
and indirect emissions are less than the established de minimis thresholds and are not considered 
regionally significant. 

1.3 AIR QUALITY JURISDICTION AND ATTAINMENT STATUS 

The proposed project would take place in the North Base section of Vandenberg Air Force Base (AFB) in 
Santa Barbara County, Caiifornia. The proposed project is subject to Santa Barbara County Air Poiiution 
Control District (SBCAPCD) rules, regulations, and jurisdiction. 

The NAAQS classification for SBCAPCD is serious nonattainment for ozone. Sulfur dioxide, nitrogen 
dioxide, carbon monoxide, PM10, and lead are classified as in attainment. The serious nonattainment 
status and corresponding threshold for ozone will be used to determine general conformity. U.S. 
Environmental Protection Agency (U.S. EPA) threshold limits used to determine general conformity are 
listed in Table B-1. 

Final Draft EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 
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Table B-1 
U.S. EPA Threshold Limits Used to Determine General Conformity 

Pollutant Attainment Status Threshold Level (tons/yr) 
Ozone (volatile 
organic compound 
[VOC] or nitrogen 
oxides) 

voc 

Nitrogen oxides 

Carbon monoxide 

PM10 

Sulfur dioxide or 
nitrogen dioxide 

Lead 
Source: 40 CFR 93.135 (b). 

Serious 

Severe 

Extreme 

Other ozone nonattainment areas outside of 
ozone transport region 

Not applicable 
No attainment standards 

Not applicable 
No attainment standards 

All nonattainment areas 

Moderate 

Serious 

All nonattainment areas 

All nonattainment areas 

1.4 SBCAPCD EMISSIONS SUMMARY 

50 

25 

10 

100 

50 

100 

100 

100 

70 

100 

25 

The SBCAPCD 2005 Forecast Planning Emission Inventory, as listed in the 2001 Maintenance Plan, was 
compared with the total emissions generated from the basewide demolition program at Vandenberg AFB. 
This comparison was performed to determine whether federal action is "regionally significant." The 
SBCAPCD 2005 Forecast Planning Emission Inventory is listed in Table B-2. 

Table B-2 
2005 Forecast Planning Emission Inventory 

SBCAPCD Summary of Emissions, Major Source Categories 

Source 
Stationary Source Area Sources (tons/day) 

Mobile Sources (tons/day) 

Outer Continental Shelf Sources (tons/day) 

Source: SBCAPCD 2001 Maintenance Plan. 

PageB-2 

Total 

Nitrogen Oxides 
5.09 

35.03 

34.26 
74.38 

Volatile 
Organic 

Compounds 
14.65 

17.66 

2.68 
34.99 

Draft EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 
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Outer Continental Shelf sources are part of SBCAPCD jurisdiction and the county emission inventory; 
therefore, these emission sources were included in the total emissions when determining whether a federal 
action is regionally significant. 

1.5 WORST CASE SCENARIO EMISSIONS AND CONFORMITY 
DETERMINATION 

The serious nonattainment status of Santa Barbara County and the corresponding threshold of 50 tons per 
year for ozone are used to determine general conformity. Table B-3 shows a comparison of the estimated 
annual project emissions with the threshold levels. 

Emissions 
Project emissions 
Conformity threshold 
Significance 

Table B-3 
Construction Project Emissions 

at Vandenberg AFB 

Nitrogen Oxides 
(tons/year) 

7.221 

50 
No 

Volatile Organic 
Compounds 
(tons/year) 

2.23 1 

50 
No 

Notes: 1 - Proposed project emissions for NOx and VOC are obtained from Table B-5, Table 
B-6, Table B-7, and Table B-8. 

A comparison among the SBCAPCD 2005 Forecast Planning Emission Inventory Levels, the proposed 
project emissions, and the latter as percent of the former is shown in Table B-4. 

Table B-4 
Comparison of SBCAPCD 2005 Forecast Planning Emission Inventory 

and Proposed Project Emissions 

Source Summary 
SBCAPCD 2005 Forecast Planning Emission 
Inventory (tons/day) 

Proposed Project Emissions (tons/day1
) 

Percent of SBCAPCD 2005 Forecast Planning 
Emission Inventory (%) 

Percent Conformity Threshold (%) 

Significance 

1 - Assuming 21 working days per month/252 working days per year 

Final Draft EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 

Nitrogen Oxides 
74.38 

0.03 

<1.00 

10 

No 

Volatile Organic 
Compound 

34.99 

0.01 

<1.00 

10 

No 
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2.0 TECHNICAL ASSUMPTIONS 

Based on the proponent's worst-case scenario, Alternative 1, the following assumptions are made 
regarding the required manpower, construction equipment, work duration, construction materials, and 
motor vehicle travel for the proposed project. 

2.1 MANPOWER AND DURATION 

A maximum of 50 workers per day are required to perform the various construction operations and related 
tasks. The project's estimated completion period is 6 months. 

2.2 MOBILE EQUIPMENT 

The following heavy-duty mobile vehicles would be used to complete this project (number and type): 

2 excavators 1 concrete mixer 

6 front-end loaders/backhoes 1 crane 

4 rubber tire dozers 4 water truck 

4 sheep's foot 2 haul trucks 

2 grader 4 pickup trucks 

4 scraper 1 concrete truck 

1 concrete pump 30 dump trucks 

2.3 CONSTRUCTION MATERIALS AND REFILL SOIL 

• Drain length is 6,500 feet; 

• For drain interconnections, the volume of concrete required is 500 cubic yards; 

• Volume of soil removed by trenching is 88,452 cubic yards; 

• Refill soil required is 25,000 cubic yards; and 

• Disturbed area is 12.5 acres . 

The concrete drain will be prefabricated. All storage areas of refill soil and storage piles of construction 
materials will be covered. Refill soil will be taken from North Vandenberg AFB. Unused excavated soil 
will be transported to North Vandenberg AFB sites. Distance from these sites will be no more than 25 
miles from construction site. 

PageB-4 Draft EA for Landfill Drainage Improvements 
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2.4 TRAVEL BY HEAVY -DUTY TRUCKS 

The dump trucks and water trucks will travel an average of 5 miles on-site and 25 miles off-site per day. 
The haul truck and pickup trucks will travel an average of 10 miles on-site and 25 miles off-site per day. 
The concrete truck will travel25 miles from and to Lompoc and will also travel 10 miles on base. 

2.5 WORKER COMMUTES 

At maximum, 23 and 50 light-duty, gasoline-powered vehicles will be used by workers to commute to the 
job site each working day during trenching/pipe laying and grading operations, respectively. The average 
commute for a worker is estimated at 10 miles on-site and 25 miles off-site. 

2.6 ASSESSMENT OF VOC EMISSIONS FROM IRP SITE 3 

A section of the project will involve trenching through the Installation Restoration Program Site 3, which 
is contaminated with volatile and non-volatile hydrocarbons and various metals. Site 3 is an area of 
approximately 784,000 square feet and is located on the southeast side of New Mexico Avenue and 
surrounded by New Mexico Avenue, Washington Avenue, and Sixth Street. During trenching, soil 
excavation and piling, and ground disturbance activities at Site 3, the volatile hydrocarbons in the 
contaminated soil will potentially volatilize and result in fugitive hydrocarbon emissions. For the purpose 
of this analysis, the potential hydrocarbon emissions are estimated and included in the total project VOC 
emissions. Table B-5 presents the estimated total hydrocarbon emissions from the excavated soil. The 
following assumptions are made in order to estimate those emissions. 

• Hydrocarbon concentrations are uniform throughout the excavated soil; 

• As a worst case scenario, 100 percent of the hydrocarbon will volatilize; 

• Trench depth is 19.25 feet; 

• The trench width is 70 inches; 

• The Site 3 trench length is 2,275 feet; and 

• The soil density is 2.47 g/cm3 (2,470 kg/m3
) based on the average soil density at Site 3 

(Installation Restoration Program Vandenberg Air Force Base Remedial Investigation 
Report -Site 3, July 1997). 

The Site 3 groundwater containing VOCs is at a depth of 26 feet. Potentially, some trenching would 
involve groundwater disturbance. VOC concentrations in groundwater (ranging from 0.78 microgram per 
liter to 26,000 micrograms per liter) are negligible. Therefore, VOC emissions resulting from 
groundwater are negligible and included in this analysis. -

The following equation was used to calculate the VOC emissions from the excavated soil from Site 3: 

Where 
Am= Amount of VOC A present in excavated soil 
~ = Concentration of A in excavated soil 

Final Draft EA for Landfill Drainage Improvements 
Vandenberg Air Force Base, California 
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A = 1, 1,2-Trichloroethane 
Ds = Soil density 
S =Soil Volume= (trench length) (trench width) (trench depth) 

Example for 1,1,2-trichloroethane 

~ =0.0081 mg/kg 

Ds = (2.47g/cm3
) (1x106 cm3/m3

) (0.001kg/g) = 2.470 kg/m3 

S = {(2,275 ft) [(70 in)(l ft/12 in)] (19.5 ft)} (2.8316846xl0·2 m3
/ ft3

) = 7,327.87 m3 

Am= [(0.0081 mg/kg)(0.000001kg/mg)] (2.47xl03 kg/m3
) (7327.87 m3)= 1.47E-01 kg 

Am= (1.47E-01 kg) (llb /0.454 kg)= 3.23E-01lb 

Am= (3.23E-01lb) (lton/2000 lb) = 1.61E-04 tons 

Table B-5 
VOC Emissions from Excavated Soil at Site 3 

voc Soil Total 
Concentration Soil Density Volume voc Total VOC 

voc (kg/kg) (kg/m3
) (mJ) (kg) (I b) 

1, 1,2-Trichloroethane 8.10E-09 2.47E+03 7,327.87 0.15 3.23E-01 
Benzo(g,h,i )pery lene 9.77E-07 2.47E+03 7,327.87 17.67 3.89E+01 
Carbon disulfide 6.50E-09 2.47E+03 7,327.87 0.12 2.59E-01 
Dibenz( a,h)anthracene 6.55E-07 2.47E+03 7,327.87 11.86 2.61E+01 
Fluoranthene 6.57E-08 2.47E+03 7,327.87 1.19 2.62E+00 
Indeno( 1 ,2,3-cd)pyrene 1.80E-07 2.47E+03 7,327.87 3.25 7.17E+00 
Pyrene 4.60E-08 2.47E+03 7,327.87 0.83 1.83E+00 
Toluene 1.30E-09 2.47E+03 7,327.87 0.02 5.18E-02 
Diesel range total 6.83E-05 2.47E+03 7,327.87 1,236.22 2.72E+03 
petroleum hydrocarbons 
Trichloroethene 1.23E-07 2.47E+03 7,327.87 2.23 4.90E+00 

Total VOCs 
Notes: kg - kilograms 

kg/kg- kilograms per kilogram 
kg!m3 

- kilograms per cubic meter 
m3 

- cubic meter 
VOC - volatile organic compound 

2.7 DAILY AND PROJECT EMISSIONS 

Total VOC 
{ton) 

1.61E-04 
1.95E-02 
1.30E-04 
1.31E-02 
1.31E-03 
3.58E-03 
9.17E-04 
2.59E-05 
1.36E+00 

2.45E-03 
1.40E+00 

Estimated daily and project construction, mobile equipment, and worker on-road mobile emissions are 
presented on Tables B-6, B-7, and B-8. 

PageB-6 Draft EA for Landfill Drainage Improvements 
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Table B-6 
Daily and Project Emissions for Construction 

Days/ Hrs/ Hrsl NOx SOx 
Activi !Source HP Fuel Units project day project lbs/hr lbs/day lbslproject lbslbr lbslday lbslproject 
Trenching and Pipe Laying 

Excavator 34 Diesel 2 30 8 240 0.48 7.68 230.40 0.04 0.64 19.20 
FE Loader/Backhoe 77 Diesel 6 30 8 240 0.78 37.44 1,123.20 O.D7 3.36 100.80 
Rubber Tire Dozer 356 Diesel 30 240 4.83 38.64 1,159.20 0.42 3.36 100.80 
Sheep's Foot (Tractor) 69 Diesel 30 240 0.91 14.56 436.80 0.08 1.28 38.40 

Subtotal 7.00 98.32 2,949.60 0.61 8.64 259.20 

Grading 
Grader !57 Diesel 2 30 240 1.89 30.24 907.20 0.18 2.88 86.40 
Scraper 267 Diesel 4 30 240 3.35 107.20 3,216.00 0.35 11.20 336.00 
Rubber Tire Dozer 356 Diesel 4 30 240 4.83 154.56 4,636.80 0.42 13.44 403.20 
Sheep's Foot (Tractor) 69 Diesel 4 30 240 0.91 29.12 873.60 0.08 2.56 76.80 

Subtotal 10.98 321.12 9,633.60 1.03 30.08 902.40 

Concrete Use 
Concrete Pump II Diesel 30 240 0.31 2.48 74.40 O.D3 0.24 7.20 
Concrete Mixer II Diesel 30 240 0.15 1.20 36.00 0.01 0.08 2.40 

Subtotal 0.46 3.68 110.40 0.04 0.32 9.60 
Drain Material Placement 

Crane 194 Diesel 30 240 1.92 15.36 460.80 0.17 1.36 40.80 
Subtotal 1.92 15.36 460.80 0.17 1.36 40.80 

Total Emissions (lbs) 438.48 13,154.40 40.40 1,212.00 
Total Emissions (tons) 0.22 6.58 0.61 

Table B-6, Page 1 of 3 
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Table B-6 
Daily and Project Emissions for Construction 

co PM10 HC a 
Activi /Source lbslhr lbslday lbslproject lbslbr lbslday lbslproject lbslbr lbslday lbslproject 
Trenching and Pipe Laying 

Excavator 0.22 3.52 105.60 O.D3 0.48 14.40 0.02 0.32 9.60 b 
FE Loader/Backhoe 0.54 25.92 777.60 0.04 1.92 57.60 0.11 5.28 158.40 b 
Rubber Tire Dozer 2.10 16.80 504.00 0.10 0.80 24.00 0.42 3.36 100.80 b 
Sheep's Foot (Tractor) 0.44 7.04 211.20 0.04 0.64 19.20 0.08 128 38.40 b 

Subtotal 3.30 53.28 1,598.40 0.21 3.84 115.20 0.63 10.24 307.20 

Grading 
Grader 0.72 1152 345.60 0.09 144 43.20 0.27 4.32 129.60 b 
Scraper 194 62.08 1,862.40 0.26 8.32 249.60 0.18 5.76 172.80 b 
Rubber Tire Dozer 2.10 67.20 2,016.00 0.10 3.20 96.00 0.42 13.44 403.20 b 
Sheep's Foot (Tractor) 0.44 14.08 422.40 0.04 128 38.40 0.08 2.56 76.80 b 

Subtotal 5.20 154.88 4,646.40 0.49 14.24 427.20 0.95 26.08 782.40 

Concrete Use 
Concrete Pwnp 0.19 !52 45.60 0.02 0.16 4.80 O.D3 0.24 7.20 b 
Concrete Mixer 0.06 0.48 14.40 0.01 0.08 2.40 0.01 0.08 2.40 

Subtotal 0.25 2.00 60.00 0.03 0.24 7.20 0.04 0.32 9.60 
Drain Material Placement 

Crane 0.75 6.00 180.00 0.13 104 31.20 0.25 2.00 60.00 b 
Subtotal 0.75 6.00 180.00 0.13 1.04 31.20 0.25 2.00 60.00 

Total Emissions (lbs) 216.16 6,484.80 19.36 580.80 38.64 1,159.20 
Total Emissions (tons) 3.24 0.29 0.58 
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Notes: 
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Table B-6 
Daily and Project Emissions for Construction 

b 
co 

Hydrocarbon emissions are the sum of hydrocarbon and aldehyde emission factors. 
SCAQMD CEQA guidance document. 
carbon monoxide 

g grams 
HC hydrocarbon is a VOC emission 
hr hour 
lbs pounds 
NOx oxides of nitrogen 
PM particulate matter 
VMT vehicle miles traveled 



Activity/Source 

Trenchln& and Pipe Laying 
Water Truck: 

Hau1 Truck 

Pick-Up Truck 

Concrete Use 
Cuncre.te Truck 

Gradl~ 

Dump Truck 

Water Truck 

Haul Tn1ck 

Pick-Up Truck 

Subtotsl 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Emission Type 

On~site 

Off-site 

Cold Start 
Hot Soak 

Diurnal 

On-site 

Off-site 
Cold Stort 
Hot Soak 

Diurnal 

On-site 
Off-site 
Cold Start 

Hot Soak 
Diurnal 

On-site 
Off-site 
Cold Start 
Hot Soak 
Diurnal 

On-site 
Off-site 

CoidStart 
Hot Soak 

Diurnal 

On-site 
Off-site 
Cold Start 

Hot Soak 

Diurnal 

On-site 
Off-site 
Cold Start 
Hot Soak 

Diurnal 

On-site 

Off-site 
ColdStort 

Hot Soak 

Diurnal 

Construction Employee CoOVIUJting 

Durin& Trenchln~ 
Construction Employee 25 Surface Road 

55 Highwoy 
Cold Start 
Hot Start 

Hot Soak 
Diwnol (glveh/doy) 

Subtotal 
Construction Employee Conunutin& 
Durln1 Gradin& 

Construction Employee 

Total Emissions (lbs) 

Total Emissions (to"') 
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25 Surface Road 
55 Highwoy 

Cold Start 
Hat Start 

Hot Soak 

Diwnol (g/veh/day) 

Subtotai 

TableB-7 
Daily and Project Mobile Source Emissions for Construction 

Days/ VMT/ 
Fuel Unllli Project VMT/day Project 

Diesel 30 150 
Diesel 30 25 750 
Diesel 
Diesel 

Diesel 

Diesel 15 10 150 
Diesel 15 25 375 
Diesel 

Diesel 
Diesel 

Diesel 30 10 300 
Diesel 30 25 750 
Diesel 

Diesel 
Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 
Diesel 
Diesel 

Diesel 
Diesel 

Diesel 

Diesel 

Diesel 

DieseJ 
Diesel 

Diesel 

DieseJ 

Diesel 

G"' 
Gas 
Gas 
Gas 
Gas 
a .. 

G"' 
Gas 
Gos 
Gos 
Gos 
a .. 

30 
30 

23 
23 
23 
23 
23 
23 

50 
50 
50 

50 
50 
50 

15 
15 

15 
15 

30 
30 

·~ 15 

30 
30 

60 
60 
60 
60 
60 
60 

60 
60 
60 
60 
60 
60 

10 
25 

25 

25 

10 
25 

10 
25 

10 
25 

10 
25 

150 
375 

75 
375 

!50 
750 

1~0 
375 

300 
750 

600 
1,500 
240 
240 
240 
60 

600 
1,500 
240 
240 
240 
60 

MT) 

12.01 
13.69 
0.00 
0.00 
0.00 

12.01 
13.69 
0.00 
0.00 
0.00 

12.01 
13.69 
0.00 
0.00 
0.00 

12.01 
13.69 
0.00 
0.00 
0.00 

1201 
13.69 
0.00 
0.00 
0.00 

12.01 
13.69 
0.00 
0.00 
0.00 

12.oJ 
13.69 
0.00 
0.00 
0.00 

12.01 
13.69 
0.00 
0.00 
0.00 

0.90 
0.60 
2.77 
1.76 
0.00 
0.00 

0.90 
0.60 
2.77 
1.76 
0.00 
0.00 

NOx 
lbslday 

0.26 
Ul 
0.00 
0.00 
0.00 
1.77 
0.53 
1.51 
0.00 
0.00 
0.00 
2.04 

1.06 
302 
0.00 
0.00 
0.00 
4.08 

0.26 
0.75 
0.00 
0.00 
0.00 
1.02 

3.97 
22.64 
0.00 
0.00 
0.00 
26.61 
0.53 
3.02 
0.00 
0.00 
0.00 
3.~5 

0.53 
!.51 
0.00 
0.00 
0.00 
2.04 
1.06 

3.02 
0.00 
0.00 
0.00 
4.08 

0.46 
0.76 
0.56 
0.36 
0.00 
0.00 
2.14 

0.99 
165 
1.22 
0.78 
0.00 
0.00 
4.64 

51.96 

0.03 

lbs/ roject 

7.94 
45.27 
0.00 
0.00 
0.00 

53.21 
7.94 

22.04 
0.00 
0.00 
0.00 

30.58 
31.77 
90.54 
0.00 
0.00 
0.00 

122.32 

3.97 
11.32 
0.00 
0.00 
0.00 
1~.29 

59.57 
339 54 
0.00 
0.00 
0.00 

399.11 
15.89 
90.54 
0.00 
0.00 
0.00 

106.43 

7.94 
22.64 
0.00 
0.00 
0.00 

30.S8 
3177 
90.54 
0.00 
0.00 
0.00 

122.32 

27.38 
45.04 
33.71 
2142 
0.00 
0.00 

128.14 

59.52 
99.21 
73.28 
46.56 
0.00 
0.00 

278.57 
1,286.55 

0.64 

(g/VMT) 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

000 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

so, 
lbs/day 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

lbs/project 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 

0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 

0.00 



Actlvlty/Sourco 

T"'nchi"'l and Pip< Layin1 
Water Truck 

Haul Truck 

Pick-Up Truck 

Concrete Use 
Concrete Truck 

GradlftK 
Dump Truck 

Water Truck 

Haul Truck 

Pick-Up Truck 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 
Construction Employee Convnutlng 
During Trenching: 

Construction Employee 25 
55 

Subtotal 

Construction ~loyee Commutin1 
Durin~: Gradin11: 

Construction Employee 25 

Total Emissions (ibs) 

Total Emissions (tons) 
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55 

Subtotal 

TableB-7 
Daily and Project Mobile Source Emissions for Construction 

()!IVMT) 

11.03 
6.73 
0.00 
0.00 
0.00 

11.03 
6.73 
0.00 
0.00 
0.00 

11.03 
6.73 
0.00 
0.00 
0.00 

11.03 
6.73 
0.00 
0.00 
0.00 

11.03 
6.73 
0.00 
000 
0.00 

11.03 
673 
0.00 
0.00 
000 

1103 
6.73 
0.00 
0.00 
0.00 

11.03 
6.73 
0.00 
0.00 
0.00 

8.87 
4.09 

93.49 
12.74 
0.00 
0.00 

8.87 
4.09 

93.49 
12.74 
0.00 
0.00 

co 
lbs/day 

0.24 
0.74 
0.00 
0.00 
0.00 
0.99 
049 
0.74 
0.00 
000 
0.00 
1.23 

0.97 
I 48 
0.00 
0.00 
0.00 
2.46 

0.24 
0.37 
0.00 
0.00 
0.00 
0.61 

3.65 
II 13 
0.00 
0.00 
0.00 
14.78 
0.49 
1.48 
0.00 
0.00 
0.00 
1.97 

0.49 
0.74 
0.00 
0.00 
000 
1.23 
0.97 
1.48 
0.00 
0.00 
0.00 
2.46 

4.50 
5.18 
18.96 
2.58 
0.00 
0.00 

31.23 

9 78 
11.27 
41.22 
5.62 
0.00 
0.00 

67.89 
124.83 

lbs/proj<et (J!/VMT) lbs/day 

7.30 
22.26 
0.00 
0.00 
0.00 

29.55 
7.30 
1113 
0.00 
0.00 
0.00 
18.42 
29.18 
44.51 
0.00 
0.00 
0.00 

73.69 

3.65 
5.56 
0.00 
0.00 
000 
9.21 

54.71 
166.92 
0.00 
0.00 
000 

221.63 
14.59 
44.51 
0.00 
0.00 
0.00 

59.10 

7.30 
11.13 
000 
0.00 
0.00 
18.42 
29.18 
44.51 
0.00 
0.00 
0.00 

73.69 

269.86 
311.08 

1,137.72 
155.04 

0.00 
0.00 

1,873.69 

586.64 
67626 

2.473.30 
337.04 

0.00 
000 

4,073.24 
6,450.65 

3.23 

2.63 
2.63 
0.00 
0.00 
0.00 

2.63 
2.63 
0.00 
0.00 
0.00 

2.63 
2 63 
0.00 
0.00 
0.00 

2.63 
2.63 
0.00 
0.00 
0.00 

2.63 
2.63 
0.00 
0.00 
0.00 

2.63 
2.63 
0.00 
0.00 
0.00 

2.63 
2.63 
000 
0.00 
0.00 

2.63 
2.63 
0.00 
0.00 
0.00 

0.11 
0.11 
0.00 
0.00 
0.00 
0.00 

0.11 
0.11 
0.00 
0.00 
0.00 
0.00 

0.06 
0.29 
0.00 
0.00 
0.00 
0.35 
0.12 
0.29 
0.00 
0.00 
0.00 
0.41 
0.23 
0.58 
0.00 
0.00 
0.00 
0.81 

0.06 
0.14 
0.00 
0.00 
0.00 
0.20 

0.87 
4.35 
0.00 
0.00 
0.00 
5.22 
0.12 
0.58 
0.00 
0.00 
0.00 
0.70 

0.12 
0.29 
0.00 
0.00 
0.00 
0.41 
0.23 
0.58 
0.00 
0.00 
000 
0.81 

0.06 
0.14 
0.00 
0.00 
0.00 
0.00 
0.20 

0.12 
0.30 
0.00 
0.00 
0.00 
0.00 
0.42 
9.52 

1.74 
8.70 
0.00 
0.00 
0.00 
10.44 
1.74 
4.35 
0.00 
0.00 
0.00 
6.09 
6.96 
17.39 
0.00 
000 
0.00 

24.35 

0.87 
2.17 
0.00 
0.00 
0.00 
3.04 

13.05 
65.23 
0.00 
0.00 
0.00 
78.27 
3.48 
17.39 
0.00 
0.00 
0.00 

20.87 

174 
4.35 
0.00 
0.00 
0.00 
6.09 
6.96 
17.39 
0.00 
0.00 
0.00 

24.35 

3.35 
8.37 
0.00 
0.00 
0.00 
0.00 
11.71 

7.28 
18.19 
0.00 
0.00 
0.00 
0.00 

25.46 
210.68 

0.11 

Mf) 

2.78 
1.60 
0.00 
0.00 
0.00 

2.78 
1.60 
0.00 
0.00 
0.00 

2.78 
1.60 
0.00 
0.00 
0.00 

2.78 

1.60 
0.00 
000 
0.00 

2.78 
1.60 
0.00 
0.00 
0.00 

2.78 
1.60 
0.00 
0.00 
0.00 

2.78 
1.60 
0.00 
0.00 
0.00 

2.78 
1.60 
0.00 
0.00 
0.00 

0.91 
0.12 
5.21 
1.38 
2.11 
5.01 

0.91 
0.12 
5.21 
I 38 
2.11 
5.01 

HC 
lbs/day 

0.06 
0.18 
0.00 
0.00 
0.00 
0.24 
0.12 
0.18 
0.00 
0.00 
0.00 
0.30 
0.25 
0.35 
0.00 
0.00 
0.00 
0.60 

006 
0.09 
0.00 
0.00 
0.00 
0.15 

0.92 
2.65 
0.00 
0.00 
0.00 
3.56 
0.12 
0.35 
0.00 
0.00 
0.00 
0.48 

0.12 
0.18 
0.00 
0.00 
0.00 
0.30 
0.25 
0.35 
0.00 
0.00 
0.00 
0.60 

0.46 
0.15 
1.06 
0.28 
0.43 
0.25 
2.63 

1.00 
0.33 
2.30 
0.61 
0.93 
0.55 

5.72 
14.58 

lbs/proj<Ct 

1.84 
5.29 
0.00 
0.00 
0.00 
7.13 
1.84 

2.65 
0.00 
0.00 
0.00 
4.48 
7.35 
1058 
0.00 
0.00 
0.00 
17.94 

0.92 
1.32 
0.00 
0.00 
0.00 
2.24 

13.79 
39.68 
0.00 
0.00 
0.00 

53.47 
3.68 
10.58 
0.00 
0.00 
0.00 
14.26 

1.84 
2 65 
0.00 
0.00 
0.00 
4.48 
7.35 
10.58 
0.00 
0.00 
0.00 
17.94 

27.69 
9.13 

63.40 
16.79 
0.28 
0.66 

117.95 

60.19 
19.84 

137.83 
36.51 
0.28 
0.66 

255.31 
495.20 

0.25 
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Table B-7 
Daily and Project Mobile Source Emissions for Construction 

b 

d 
co 

BMFAC7F (emission factor in gralll5 hnile) 
EMFAC7F (emissions in gramslstart) 
BMFAC7F (emission factor in gramslday) 
SCAQMD CEQA Guidance Document 
carbon m:mo ride 

g grams 
HC hydrocarbon is a VOC emission 

NO., oxides of nitrogt:n 

PM particulate matter 
SO, sulfur oxides 

VMT vehicle miles traveled 



r 

TableB..a 
Site Prepandoa Plt\1 Emlnlou 

Number or Emiaioaf-r 

VehldoType Tl'lm!lltaate Dantion (diiJI) Uaib(N) VMT/day (lboiVMT)' P~:!u~btl3! PMJ1 !!!!!!J!roject) PMJ.!!!!!!!J!roel Emission Foetor Crilerio 
p.....,_ (l'renchlnK) nrface road 60 23 10 0.018 4.14 248.40 0.12 PaueJI8el"vebide on paved 

road with st=t cleanillg 

p.....,ger (l'renchlnc) hipWIIJ 60 23 25 0.018 10.35 621.00 0.31 PasseDger vehicle 00 paved 
road with m.ct cleaniDg 

PIIS!Iellcer (Grodl"') surfo<e rood 60 50 10 O.ot8 9.00 540.00 0.27 Passeuservebicle on paved 
road with stteet cleanillg 

Pusonaer (Grodillc) bighwoy 60 50 25 0.018 22.50 1,350.00 0.68 p .. _ vehicle 00 paved 

road with m.ct clc:aDing 

Pickup Truck mrfaceroad 60 10 0.018 0.72 43.20 O.o2 p.._ vehicle on paved 

road with - clc:aDing 

Pickup Truck hipwoy 60 25 O.ot8 1.80 108.00 0.05 Paaenger vehicle on paved 
road with sttoet cleaniDg 

DumpTrudl unpondrood 15 30 6.540 981.00 14,715.00 7.36 Truclc.s oo unpaved 
roadWIIV 

Woll!r Truck'('l'rmchinc) anpondrood 30 6.540 65.40 1,962.00 0.98 Truclc.s on unpaved 

roadwav 
Woll!r Truck'(GrodlDK) anpned road 30 6.540 130.80 3,924.00 1.96 Truclc.s on unpaved 

roadwav 
HoulTrucil unp-.ed rood 30 10 6.540 130.80 3,924.00 1.96 Trucks on unpaved 

roadwav 
Con<ftle Trudl anpo....! road 15 10 6.540 65.40 9Kl.OO 0.49 Trudo~ on unpaved 

roadwav 
DampTrudl surfa<erood 15 30 25 0.400 300.00 4,500.00 2.25 Truc:b on paved roadways 

with SIIUt cleaniDg 

Water Truck'(l'rencbinl) mrfo<erood 30 25 0.400 20.00 600.00 0.30 T111Cb on paved roadways 
with- cleming 

Woll!r Truck'(GrodlDK) onrfa<erood 30 25 0.400 40.00 1,200.00 0.60 Trucb on paved roadways 
with- deming 

HoaiTrudl oarfo<e rood 30 25 o.400 20.00 600.00 0.30 Truc:b oa paved roadways 

with - clc:aDing 

Canc:nl!o Truck' oarfoa1 rood 15 25 Q.400 10.00 150.00 0.08 Tmcb on paved roadways 

with - cleaniDg 

BaDdozinr' (l'renchinc) 30 21.800 109.00 3,270.00 1.64 Dirt/Debria pusbina 
oocntioas 

BuDdm:inr' (Gradluc) 30 21.800 109.00 3,270.00 1.64 Dirt/Debrio pushing 
Ol>lnlioas 

Scrapla1 30 10 4.300 172.00 5,160.00 2.58 E8llbmoviDg (cat ead fill 
operatioas, ead pllllotnper 
QI)Ofllions) 

Grodinl' 30 0.056 26.400 1.48 44.35 0.02 OJaded SUifaoo 

Wind Erosiool 130 0.056 85.600 4.79 623.17 0.31 Open llmD&O piles 

Dirt Pi6n1 or Material Hoadlial" 130 5 0.009075 0.05 5.90 0.00 Stomae pile filliug or !nick 

Toai~1 E,..._ 2,lOII.23 47~.0% ZJ.ll2 

N-: I - Pmill1oa lllciDn.., fl:om SCAQMD CBQA Air Qoollty Handbook 1993, Table A9.IJ (clefiJah nluel). 
2- Pmi111oa lllciDn.., flam SCAQMD CBQA Air Quolity Hoadbook 1993, Table A9.1JD with....,........, veblcle welgbt af 13 tons. 
3 - Pmill1oa 8Jclar io erpmaad Ia 1bolbam; thmdi:Jm, VMT/doy ia cxpreaed In lm/doy. 
4- 1!111io11oa lllciDn II cxpreaed in lbt/doy/e=; ~ VMT/doy il cxpreaed iD -=idly. 

Table B-8,1'1ge1ofl 5 • Fmbsioa 8Jclaro il oxplelled iD 1btllna afmmrial headled; tberelbre, VMT/doy is expressed In tml!lday. 
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