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1.0 INTRODUCTION 

Control of the design, engineering, procurement, and construction activities on the Carrizo Energy Solar 
Farm (CESF) project will be completed in accordance with various predetermined standard practices and 
project specific practices. An orderly sequence of events for the implementation of the project is planned 
consisting of the following major activities: 

• Conceptual design; 
• Licensing and permitting; 
• Detailed design; 
• Procurement; 
• Construction and construction management; 
• Startup, testing, and checkout; and 
• Project completion. 

 
The purpose of this appendix is to summarize the codes and standards and standard design criteria and 
practices that will be used during the project. The general foundation and civil engineering design criteria 
defined herein form the basis of the design for the foundation and civil systems of the project. More 
specific design information will be developed during preliminary and detailed design to support 
equipment procurement and construction specifications. It is not the intent of this appendix to present the 
detailed design information for each component and system, but rather to summarize the codes, standards, 
and general criteria that will be used. 
 
Section 2.0 summarizes the applicable codes, standards, laws and ordinances and Section 3.0 includes the 
general criteria for foundations, design loads, and, general site information. 
 
2.0 DESIGN CODES, STANDARDS, LAWS AND ORDINANCES 
 
The design and specification of work shall be in accordance with all applicable laws and regulations of 
the federal government, the State of California, and with the applicable local codes and ordinances. The 
following laws, ordinances, codes, and standards have been identified as applying to civil engineering 
design and construction. 
 
The edition and/or addenda to a law, ordinance, code, or standard that has been adopted and is in place at 
time of ACFS design and construction shall apply to work performed for this project. 
 
2.1 FEDERAL 
 
Title 29, Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health Standards. 
 
2.2 STATE 
 
Business and Professions Code Section 6704, et seq.; Section 6730 and 6736. Requires state registration 
to practice as a Civil Engineer or Structural Engineer in California. 
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Vehicle Code Section 35780, et seq. requires a permit from California Department of Transportation 
(Caltrans) to transport heavy loads on state roads. 
 
Labor Code Section 6500, et seq. requires a permit for construction of trenches or excavations five feet or 
deeper where personnel have to descend. This also applies to construction of any building, structure, false 
work or scaffolding which is more than three stories high or equivalent. 
 
Caltrans, Standard Specifications will be used at locations were CESF roadways interface or tie into State 
highways.   
 
Title 24, California Code of Regulations (CCR) Section 2-111, et seq.; Sections 3-100, et seq.; Section 4-
106, et seq.; Section 5-102, et seq.; Section 6-T8-769, et seq.; Section 6-T8-3233, et seq.; Section 6-T8-
3270, et seq.; Section 6-T8-5138, et seq.; Section 6T8-5465, et seq.; Section 6-T8-5531, et seq.; and 
Section 6-T8-5545, et seq. Current edition of the California Building Code (CBC) as minimum legal 
building standards. 
 
Title 8, CCR, Section 1500, et seq.; Section 2300, et seq.; and Section 3200, et seq. which describes 
general construction safety orders, industrial safety orders, and work safety requirements and procedures. 

 
2.3 LOCAL 
 
San Luis Obispo County Ordinances. 
 
San Luis Obispo County Improvement Standards and Specifications. 
 
2.4 CODES AND INDUSTRY STANDARDS 
 
The following general design requirements and procedures will be followed in development of project 
specifications regarding the use of Codes and Industry Standards: 
 

• Specifications for materials will generally follow the standard specification for the American 
Society for Testing and Materials (ASTM) and the American National Standards Institute 
(ANSI). 

• Field and laboratory testing procedures for materials will follow standard ASTM specifications. 
• Design and placement of structural concrete will follow the recommended practices and the latest 

version of the American Concrete Institute Code (ACI) and the Concrete Reinforcing Steel 
Institute (CRSI). 

• Welding procedures and qualifications for welders will follow the recommended practices and 
codes of the American Welding Society (AWS). 

• Preparation of metal surfaces for coating systems will follow the specifications and standard 
practices of the Steel Structures Painting Council (SSPC), National Association for Corrosion 
Engineers (NACE) and the specific instructions of the coatings manufacturer. Plumbing will 
conform to the California Plumbing Code (CPC) and County plumbing requirements. 

• Occupational Safety and Health Administration (OSHA and CALOSHA). 
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The following Codes and Industry Standards shall be used: 
 

• California Energy Commission (CEC). "Recommended Seismic Design Criteria for Non-Nuclear 
Generating Facilities in California". 

• California Building Code (CBC). 
• American Association of State Highway and Transportation Officials (AASHTO) - “A Policy on 

Geometric Design of Highways and Streets.” 
• Hydraulic Institute Standards. 
• American Water Works Association (AWWA). 

–  “Standards for Prestressed Concrete Pressure Pipe, Steel Cylinder Type for Water and Other 
Liquids” (AWWA C301). 

– “Standards for Reinforced Concrete Water Pipe, Non-cylinder Type, Not Prestressed” 
(AWWA C302). 

• Asphalt Institute Pacific Coast Division. Asphalt Institute Handbook. 
 
2.5 ENGINEERING GEOLOGY CODES AND STANDARDS 
 
The site development activities will require certification during, and following, construction. The 
Geotechnical Engineer and Engineering Geologist will certify the placement of fills and the adequacy of 
the site for structural improvements in accordance with the relevant sections of the CBC to include but 
not limited to: Grading Plans, Cuts, Fills, Setbacks, Terraces, Erosion Control, and Final Reports as 
required by the CBC. Additionally, the Engineering Geologist will present findings and conclusions 
pursuant to Public Resources Code (PRC), Section 25523 (a) and (c); and 20 CCR, Section 1752 (b) and 
(c). 
 
The following laws, ordinances, codes, and standards have been identified as applying to engineering 
geology design and construction. In cases where conflicts between cited codes (or standards) exist, the 
requirements of the more conservative code will be met. 
 
Federal 
 
Those codes and regulations that apply to crossing of “Waters of the United States” under jurisdiction of 
the US Army Corps of Engineers. 
 
State 
 
The Warren-Alquist Act (PRC Section 25000 et seq.) and the CEC Sitting Regulations (20 CCR Chapter 
2) require that Applications for Certification address geologic and seismic issues. Detailed geologic and 
seismic information must be provided with respect to safety and reliability concerns and environmental 
impacts. 
 
The California Environmental Quality Act (CEQA) (PRC 21000 et seq.) and the CEQA Guidelines also 
require that potential significant effects, including geologic hazards, be identified and a determination 
made as to whether they can be substantially reduced. 
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California State Planning Law, Government Code Section 65302, requires each city and county to adopt a 
general plan, consisting of nine mandatory elements, to guide its physical development. Section 65302 (f) 
requires that a seismic safety element be included in the general plan. Seismic and geologic hazard plans 
and regulations are often addressed under the seismic safety elements of general plans or in local building 
and grading ordinances. 
 
Industry Codes and Standards 
 
In addition to the California Codes discussed above, other laws, standards, and ordinances that typically 
pertain to engineering geology include: 
 
• California Business and Professions Code Section 7835 requires registration for geologists (including 

engineering geologists) who practice for others. 
 
• The CBC (2001 edition) sections that establishes the requirements, factors and considerations 

required for seismic designs.   
 
The codes and industry standards used for design, fabrication, and construction will be the codes and 
industry standards, including all addenda, in effect as stated in equipment and construction purchase or 
contract documents. Where no other standard or code governs, the CBC will be used. 
 
3.0 CIVIL DESGN CRITERIA 
 
3.1 GEOTECHNICAL INVESTIGATION 
 
3.1.1 General 
 
Geotechnical exploration, testing, and analysis will establish parameters required in the engineering of 
foundations. Criteria will be established to permit the most economical design that is compatible with life 
expectancy and service of structures. 
 
3.2 DESIGN LOADS 
 
Design loads for all structures will be determined in accordance with the criteria described below, unless 
the applicable building code requirements are more stringent. 
 
3.2.1 Wheeled Crawler Loads 
 
Loads exerted on roadway pavements, buried piping, box culverts, and embankments will be reviewed 
and selected prior to design of the underlying items. Typically, HS20 loads will be used for the design of 
roadway subgrade. Equipment loading such as scrapers (loaded), crawler cranes, and equipment transport 
trailers could exceed the typical HS20 loadings. Such loads will be considered where appropriate. 
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3.3 SITE 
 
3.3.1 Site Arrangement 
 
The site arrangement will conform to applicable laws, regulations, and environmental standards. The 
principle elements in the selection of site arrangement criteria are the physical space requirements and 
relationships dictated by each of the major CESF systems. Distances between various systems will be 
minimized for economy. However, adequate clearance between various CESF systems will be provided as 
needed for construction, operations, and maintenance. The CESF will be located and oriented to minimize 
costs of construction, while remaining operationally effective. Utility interconnections will be optimized 
as much as practical. Spill containment measures will be provided. Treatment systems will be provided 
for facility wastewater streams, if required, before discharge. Sanitary wastewater will be discharged to an 
on-site leaching field.  
 
Internal access roads will be provided. The site arrangement will be developed to minimize fill and/or 
excavation costs while maintaining efficiency of project construction, operation, and maintenance. The 
Site Grading and Drainage Plan will use a series of on-site localized infiltration areas. Sheet flow, which 
follows the existing natural drainage course, will direct the runoff across the site to the localized 
infiltration areas incorporated into the Site Grading and Drainage Plans. The use of low runoff velocities 
and infiltration areas will allow the runoff to be absorbed into the ground. Wastewater that may contain 
oil will be routed through an oil-water separator. 
 
The following criteria will be followed regarding site infrastructure: 
 
• Oil and chemical storage areas will be designed to contain spills. 
 
• Culverts and sanitary sewer manholes will be installed as required. 
 
• Locations and requirements for fencing or walls will conform to applicable Building Codes and 

County Ordinances. 
 

3.3.2 Grading and Drainage 
 
The site grading and drainage system will be designed to comply with all applicable federal, state, and 
local regulations. The general site grading will establish a working surface for construction and CESF 
operating areas, provide positive drainage from buildings and structures, and provide adequate soil 
coverage for underground utilities. 
 
On-site drainage will be accomplished through gravity flow whenever possible. The surface drainage 
system will consist of gentle slopes. The buildings and structures will be located with the ground floor 
elevation a minimum of six inches above the finished grade. The preferred slope of the graded areas away 
from structures will be 1 percent with a minimum slope of 0.5 percent.  
 
Site drainage facilities will be designed for the flow resulting from a 50-year, 24-hour rainfall. Temporary 
facilities will generally be designed for a 2-year rainfall. Any facilities located within a flood plain will be 
elevated and designed to prevent flooding of permanent CESF facilities. 
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Runoff from possible oil and chemical contamination areas, such as the transformer areas and chemical 
storage and handling areas, will be contained. Storm water contained in these areas will be routed through 
an oil/water separator. Discharge form the oil/water separator will be monitored and discharged to the 
local area for absorption into the ground. Oil will be collected by a certified hauler and taken off site for 
disposal. 
 
3.3.2.1 Excavation and Fill 
 
Excavation and fill will be balanced to the maximum extent possible. 
 
3.3.2.1.1 Excavation.  In areas requiring excavation, earth material will be removed to the required 
lines and grades. Any undesirable material will be removed and disposed of in accordance with applicable 
regulations. The remaining in-situ material will be graded and compacted to the depth and density 
determined by detailed design. Excavated material that meets the design requirements will be used as 
general site fill where possible. 
 
3.3.2.1.2 Fill. Compacted fill material will be obtained from on site excavations to the maximum 
extent possible. The material will be placed and compacted to the grades and density determined by the 
design. Based upon the site geotechnical investigation findings, compaction will be provided under and 
within five feet of the foundation footprint. Open areas not supporting reflector foundations will be 
scarified and graded to achieve high soil permeability. Approximately six inches of topsoil will be placed 
on fill in any areas that are to be seeded or otherwise landscaped. 
 
3.3.2.2 Drainage Swales 
 
Drainage swales will be designed to provide slow flow velocities and to accommodate expected site 
runoff as well as direct and control runoff from adjoining properties.  
 
3.3.2.3 Storm water Drainage 
 
A storm water drainage system will be developed. Drainage swales will be used along the perimeter of the 
Solar Farm to control and direct storm water runoff for absorption into the ground as well as direct runoff 
into the existing area drainage course. In addition, multiple infiltration areas will be incorporated into the 
solar field grading plan to provide adequate short term residence time to allow the runoff to be absorbed 
into the ground.  
 
3.3.2.4 Pre- and Post-Development Runoff Conditions 
 
The peak flow associated with the 50-year storm event at the site, before modifications (pre-
development), will be compared to the after-construction (post-development) conditions. It is anticipated 
that the post development runoff will not exceed the pre-development runoff condition. 
 
3.3.2.5   Erosion and Sedimentation Control 
 
Erosion and sedimentation control will be provided to retain sediment on-site and to prevent violations of 
water quality standards. 
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The proposed site development will slightly alter the land areas of the site. Existing, sparse vegetation 
will be removed as required during site preparation. The general preparation of the overall site will be 
followed by earthmoving activities required for the construction of the CESF. Final finish grading will 
begin when all other grading operations are complete. Final grading may include seeding disturbed areas 
not occupied by CESF facilities, surfaced with concrete, asphalt, or crushed aggregate or provided with a 
soil treatment design to limit the growth of grass and weeds. 
 
Temporary erosion and sedimentation control measures used during construction will be designed to 
prevent sediments from being displaced and carried off-site by storm water runoff. 
 
Prior to beginning excavation activities, a silt fence or straw bales will be installed along the perimeter of 
the project work areas where runoff to off-site areas could occur. The silt fence will filter sediments from 
construction runoff. During construction, the extent of earth disturbances will be minimized as much as 
practical. 
 
Diversion ditches and/or berms will be constructed as necessary to divert runoff from off-site areas 
around the construction site. Temporary control measures will be maintained as necessary throughout the 
construction period. 
 
Permanent erosion and sedimentation control measures within the project site will include the runoff 
collection system and infiltration system, surfaced traffic and work areas, and seeded non-working areas. 
These measures will minimize the possibility of any appreciable erosion of the resulting sedimentation 
occurring on the project site. 
 
3.3.3 Traffic and Transportation 
 
Access to the Solar Farm will be provided by existing roadways. All roads will be appropriately surfaced 
during the construction period. Periodic watering or applications of a dust palliative material will be used 
to minimize dust problems. 
 
The minimum radius to the inside edge of pavement (EOP) or aggregate surface at intersections of the 
road will be 20 feet. 
 
3.3.4 Fencing and Security 
 
Security and visual screening fencing will be provided around the Solar Farm. Access to the Solar Farm 
will be provided through a controlled access gate. Fencing heights will be in accordance with applicable 
codes, regulatory requirements and visual considerations.  
 
3.3.5 Landscape Plan 
 
The landscaping plan for the site shall be performed as follows: 
 
• The landscape plan will rely on site topography, concentrating on those viewpoints that are likely to 

be visible to the general public. 
 



FOUNDATION AND CIVIL ENGINEERING DESIGN CRITERIA 

8 

• All landscape material used on the project will be selected with due consideration for the climatic and 
soil conditions on the site. The theme for the planting plan will be derived from an assessment of 
naturally occurring plant materials and an evaluation of the need for dense, hardy screening. 

 
3.3.6 Sanitary Waste System 
 
Sanitary wastes will be conveyed to an on-site leaching field. 
 
3.3.7 Geotechnical Investigation 
 
A Geotechnical Engineering Investigation for the project will be conducted during the early stages of 
engineering. 


