Preliminary Investigation

Caltrans Division of Research, Innovation and System Information D R I S |

Utility-Scale Solar Power Generation Facilities in California

Requested by
Elias Kurani, Office of Structure Design

December 6, 2017

The Caltrans Division of Research, Innovation and System Information (DRISI) receives and evaluates numerous
research problem statements for funding every year. DRISI conducts Preliminary Investigations on these problem
statements to better scope and prioritize the proposed research in light of existing credible work on the topics
nationally and internationally. Online and print sources for Preliminary Investigations include the National Cooperative
Highway Research Program (NCHRP) and other Transportation Research Board (TRB) programs, the American
Association of State Highway and Transportation Officials (AASHTO), the research and practices of other
transportation agencies, and related academic and industry research. The views and conclusions in cited works,
while generally peer reviewed or published by authoritative sources, may not be accepted without qualification by all
experts in the field. The contents of this document reflect the views of the authors, who are responsible for the facts
and accuracy of the data presented herein. The contents do not necessarily reflect the official views or policies of the
California Department of Transportation, the State of California, or the Federal Highway Administration. This
document does not constitute a standard, specification, or regulation. No part of this publication should be construed
as an endorsement for a commercial product, manufacturer, contractor, or consultant. Any trade names or photos of
commercial products appearing in this publication are for clarity only.

Table of Contents

EXE@CULIVE SUMMAIY ......coi i errr s e s e s s s s s s e e s e s sms s s s s e e e e s e mass s s s e e e e nnnmnssssnsseennnnnnn 2
BaCKgrOUNG ... 2
SUMMArY Of FINAINGS .oeeiiiiiii e et e e e e e et e e e e e e e e eeraaaans 2
GAPS IN FINAINGS ....ceeiie ettt e e e e e ettt e e e e e e e e et a e e e e e e e e e e e e aannnes 6
N[y (=Y o 3 6

Detailed FINAINGS .....ccuuumimmiiiiiiiiiiiini s 7
Utility-Scale Solar Power Generating Projects in California............cooocviiiieiiieee, 7

REIALEA RESOUICES. ... et r s 19



Executive Summary

Background

There is growing interest within Caltrans to install utility-scale solar power electrical generation
facilities in its right of way (ROW), on the rooftops of primary structures or outbuildings, or on
vacant parcels owned by the agency. The term “utility-scale solar power generation facility” in
the context of this Preliminary Investigation is defined as a facility that generates solar electric
power (utilizing panels to generate electricity) and feeds into the surrounding power grid,
supplying the regional utility with electricity. Typically, these facilities have generation capacities
of 100 to 2,000 kW, and operate under a power purchase agreement (PPA) or a net-metering
agreement with the regional utility.

Note: A PPA is a financial agreement between a developer and customer under which the
developer is responsible for the design, permitting, financing and installation of a solar
energy system on a customer’s property, at little to no cost to the customer. PPA terms
typically range from 10 to 25 years, and the developer is responsible for system
operation and maintenance. At the end of the PPA’s term, the customer can extend the
PPA, have the developer remove the system or purchase the system from the
developer.

Under a net-metering agreement, customers receive credit for the retail value of the
electricity that their solar photovoltaic systems generate. The customer pays only for the
net amount of electricity used from the utility that exceeds the amount of electricity
generated by the customer’s solar system (and any additional charges related to
electricity use).

Caltrans is interested in learning about the activities of California public agencies with regard to
the design, installation, maintenance, operation or lease of utility-scale solar facilities. Of
particular interest is information about the installation of these facilities—where they are located,
how they were designed and financed, and what best practices can be used for their
deployment. Caltrans is also interested in touring these facilities.

To assist Caltrans in gathering information about these facilities, CTC & Associates surveyed
people with knowledge of selected utility-scale solar generation facilities installed by California
public agencies. A literature search identified other solar projects within California and on the
West Coast that may be of interest to Caltrans, as well as related resources produced by state
and national experts.

Summary of Findings

Utility-Scale Solar Power Generating Projects in California

Contacts to state and regional agencies and associations along with a literature search
identified solar power generation facilities installed by six California public agencies. These
agencies were surveyed to gather information about the facilities. The table below provides
highlights of the projects that respondents described; additional information is available in the
appendices to this report.
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Each of the facilities described below is available for a facility tour. Contact and location
information for each facility is included in the project summaries that appear in the Detailed
Findings section of this report.

Selected Utility-Scale Solar Power Generating Projects in California

California

) o Year Facility Energy . Vendor or
Zubllc R Installed  Description Produced AT Consultant
gency
Federal
City of i : 2010- 23018 grant and e
C reclamation Vacant parcel (second - Not specified
orona facility 2012 phase) local utility
funds
Wastewater 7-acre vacant Chevron Ener
reclamation 2009 1,000 kWh PPA ! 9y
faaili parcel Solutions
acility
City of
Dinuba Five unspecified
sites that benefit Vacant parcels Sized to fit OpTerra Energy
an adjacent city 2013 and parking lot location Bond funds Services
utility or building
City of Wastewater 5-acre vacant .
Madera treatment plant 2009 parcel 250 kWh PPA SunEdison, Inc.
Municioal Carports and Grants and
CIp 2008 pole-mounted 75 kW federal/utility | Multiple
Service Center . .
systems incentives
Pearson
Arastradero Mounted on Grants and
Preserve 2006 straw bale 500 W federal/utility | Multiple
Gateway buildings incentives
Building
City of Baylands Grants and
Palo Alto | Interpretive 2008 Rooftop (low tilt) | 15 kW federal/utility | Multiple
Center incentives
Cubberley Grants and
Community 2008 Rooftop and 118 KW federal/utility | Multiple
shade canopy ; .
Center Gym incentives
Mitchell Park Grants and
. federal/utility .
Community 2014 Rooftop 55 kw . tives: Multiple
Center incentives;
bond funds
City of _ Optony, Inc.
Public works PPA (20- _
Rafael Corporation
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Selected Utility-Scale Solar Power Generating Projects in California

gzgﬁ:ma Facilit Year Facility Energy Fundin Vendor or
A y Installed  Description Produced 9 Consultant
gency
i Optony, Inc.
(s;:x e Community 2017 Rooftop and 231 KWH PPA (20- prony. fne.
center shade canopies year lease) | SOIEd Benefit
Rafael Corporation
) . Unspecified
Pt”mary 2006/2007 | Rooftop and 1,700 kwh* | Jtility third-party
Sonoma structure carport incentives contractor
County
Water Pond Garzglnsdc-)wc:;u;_ted Utilit Unspecified
Agency | gmbankment; | 2006/2007 gcre oot 1,700 kWh* ince%’tives third-party
grass field contractor

parcel

* All Sonoma County Water Agency facilities together produce 1,700 kWh.

Development Practices

All respondents used a third party—a power company or consultant—to assist with vendor
selection or to design and build their solar power generation facilities. Several used a PPA to
fund the facility, while others used grants, bond funding, and federal and utility incentives.

Respondents offered the following guidance and practices to agencies deploying a facility:

Be cautious when considering the use of a bulk purchasing process when developing

projects for several districts or municipalities (city of San Rafael).

Carefully review the contractor’s design (Sonoma County Water Agency).

Consider hiring an in-house expert to provide the expertise needed for project

development (city of Madera).

Consider including the cost of maintenance in the funding package for a new facility (city

of Palo Alto).

Hire a third party to provide the expertise needed for project development (cities of
Madera and San Rafael).

Include performance monitoring in contracts for facilities under third-party ownership
(city of Palo Alto).

Respondents noted few challenges, among them:

Sizing a system for a utility with varied uses (city of Dinuba).

Inability to use overproduction that is credited at a much lower rate than energy costs

(city of Dinuba).
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Other California Public Agency Solar Projects

Three projects constructed by Borrego Solar, Inc. are highlighted to supplement the facilities
described above. The facilities, constructed for Campbell Union School District, Helix Water
District and Newport Mesa Unified School District, employ roof-mounted and solar shade
structures. One site is net-metered and the other two operate under a PPA. Each of these
agencies installed systems at multiple sites; taken together, the energy production from all sites
may be outside the bounds of the power-generating capacity of interest to Caltrans.

Related Resources

Other California Projects and Guidance

We highlight other California-based solar projects described in case studies and other
publications, including:

¢ City of Chico solar power generating projects installed at the city’s water pollution control
plant and at a downtown parking system. The systems generate 1,107 kW and 91 kW,
respectively.

e A solar energy system at University of Southern California’s Wrigley Marine Science
Center generates 98 kWh of electricity per day.

e A joint project with Amonix that installed solar panels at the University of California,
Irvine produces 60 to 70 kW of electricity per panel.

Publications that provide guidance for developing solar power generation facilities include:

e A 2017 annual report produced by Caltrans summarizes the agency’s efforts in
connection with facilities built using Clean Renewable Energy Bonds.

e A 2015 webinar presented by the acting director of Alameda County General Services
Agency addresses how municipalities can collaborate on solar procurement projects,
provides a collaborative procurement model and project examples, and offers lessons
learned.

e A 2011 best practices guide, produced in part by Joint Venture: Silicon Valley Network,
“is intended to assist commercial and government entities in the process of organizing
and executing a collaborative solar purchase. ... The guide outlines a list of best
practices, which together constitute a 12-step process to capture the economic and
practical benefits of a joint purchase.”

Other State Practices

Given the proximity of Oregon to California, we provide information about Oregon Department of
Transportation’s (DOT’s) practices and guidance for developing solar power generation facilities
in the ROW.

National Guidance

A 2016 Federal Highway Administration (FHWA) publication offers guidance and examples of
projects using solar energy technologies in ROWSs. Two other FHWA publications, produced in
2010, examine procuring and implementing solar projects on public buildings.
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Gaps in Findings

Because they typically relied on power companies or third-party contractors for design and
installation, survey respondents had relatively little to say about the design process, best
practices for deployment and maintenance, and challenges.

Our contacts led us to a relatively small number of facilities. While we were able to identify other
facilities through independent research, the small sampling of projects highlighted in this report
may not be representative of all utility-scale solar power generating projects in California.
Additional research and contacts may yield information about other solar power generating
facilities of interest to Caltrans.

Next Steps

Moving forward, Caltrans could consider:

¢ Contacting survey respondents to gather additional information about their facilities and
to request a tour of these facilities.

e Exploring the use of a third party to help determine needs and assist with the contracting
process.

¢ Reviewing in detail the publications that offer best practices for collaborative solar
procurement.

e Contacting Oregon DOT to learn more about the agency’s ROW solar installation.
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Detailed Findings

Utility-Scale Solar Power Generating Projects in California

Caltrans is interested in learning about the design, installation, maintenance, operation or lease
of utility-scale solar power electrical generation facilities installed by California public agencies
in public rights of way (ROWSs), on the rooftops of primary structures or outbuildings, or on
vacant parcels owned by the agency. These facilities typically have generation capacities of 100
to 2,000 kW and operate under a power purchase agreement (PPA) or a net-metering
agreement with the regional utility.

Note: The Solar Energy Industries Association defines a PPA (see

https://www.seia.org/research-resources/solar-power-purchase-agreements):

A solar power purchase agreement (PPA) is a financial agreement where a
developer arranges for the design, permitting, financing and installation of a solar
energy system on a customer’s property at little to no cost. The developer sells the
power generated to the host customer at a fixed rate that is typically lower than the
local utility’s retail rate. This lower electricity price serves to offset the customer’s
purchase of electricity from the grid while the developer receives the income from
these sales of electricity as well as any tax credits and other incentives generated
from the system. PPAs typically range from 10 to 25 years and the developer
remains responsible for the operation and maintenance of the system for the
duration of the agreement. At the end of the PPA contract term, a customer may be
able to extend the PPA, have the developer remove the system or choose to buy the
solar energy system from the developer.

Go Solar California describes net energy metering in California (see
http://www.gosolarcalifornia.ca.gov/solar_basics/net _metering.php):

Net energy metering, or “NEM,” is a special billing arrangement that provides credit
to customers with solar PV [photovoltaic] systems for the full retail value of the
electricity their system generates. Under NEM, the customer’s electric meter keeps
track of how much electricity is consumed by the customer, and how much excess
electricity is generated by the system and sent back into the electric utility grid. Over
a 12-month period, the customer has to pay only for the net amount of electricity
used from the utility over-and-above the amount of electricity generated by their solar
system (in addition to monthly customer transmission, distribution, and meter service
charges they incur).

We reached out to the following organizations that were expected to have knowledge of or
experience with this type of solar power generation facility:

California Department of General Services.
California Energy Commission
California public utilities.

California State Association of Counties.
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¢ California Statewide Communities Development Authority.
e League of California Cities.
e University of California Advanced Solar Technologies Institute (UC Solar).
After receiving a limited response to our inquiries, we contacted selected public agencies

identified through a literature search to obtain additional feedback. Brief project summaries,
listed below, present the feedback we received from the following facility owners:

e City of Corona.

e City of Dinuba.

e City of Madera.

e City of Palo Alto.

e City of San Rafael.

e Sonoma County Water Agency.

Project contact information for each facility can be used to request a tour for Caltrans staff.

City of Corona

Facility Description

In May 2010, the city’s Department of Water and Power completed installation of the first phase
of a solar power generation system at its Water Reclamation Facility 1 at a cost of $878,417.
The system supplements current electrical needs for daily plant operation. A second phase of
the project, completed in August 2012, added 1,246 solar panels generating 280 kW of power.
Cost of the second phase was $1,025,348.

Funding

The city used funding from its Electric Utility Fund (578) (a fund to account for the operation and
maintenance of the electric utility) to complete the first phase of the project. Funding for the
second phase came from three sources:

o Energy Efficiency and Conservation Block Grant Program grant. This U.S. Department
of Energy program provides financial and technical assistance to help state and local
governments create and implement a variety of energy efficiency and conservation
projects.

¢ Unspecified electric utility funds.

¢ Water Reclamation Capital Replacement Fund. This city fund provides for the capital
improvement projects associated with repair, replacement and regulatory improvements
to the sewer collection system and the water reclamation facilities.
Project Contact

Nelson D. Nelson, Public Works Director, 951-817-5765, nelson.nelson@coronaca.gov.
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Location
Department of Water and Power: 755 Public Safety Way, Corona, California.

Related Resources

Project Completion Summary: Solar Power System, Project No. 09-0309, City of
Corona, California, undated.

See Attachment A.

This document provides a summary of the first phase of the solar project completed at the
city’s Water Reclamation Facility 1.

Project Completion Summary: Solar Power System, Water Reclamation Facility #1,
Phase Il, Project No. 15-0310, City of Corona, California, undated.

See Attachment B.

This document provides a summary of the second phase of the solar project completed at
the city’s Water Reclamation Facility 1.

City of Dinuba

Facility Description

The city of Dinuba has one solar power generation facility located at its wastewater reclamation
facility and five additional solar facilities, varying in size, located throughout the city.

The solar facility located at the wastewater reclamation facility was built in 2009 on a vacant 7-
acre parcel. The facility produces 1,000 kWh and benefits up to 50 city meters. The city worked
with Chevron Energy Solutions, which contracted out the design and construction. (In 2014,
Chevron finalized the sale of its renewable energy subsidiary, Chevron Energy Solutions, to
OpTerra Energy Services.)

Five additional solar facilities were constructed in 2013 on vacant parcels and a parking lot. The
kilowatts produced by each facility are fit to size based on the location. Four of these sites
benefit an adjacent city utility or building. The city worked with OpTerra Energy Services for the
design and construction. The city owns these facilities.

Funding

The wastewater reclamation facility project was funded with a PPA, with no construction costs
incurred by the city. At the end of the PPA, the city has the option to purchase the facility. The
other five solar projects were funded through bonding and are owned by the city.

Deployment Recommendations and Challenges

Challenges included sizing a system for a utility with varying uses and needs, and the inability to
use overproduction that is credited at a much lower rate than energy costs.

Project Contact

Blanca Beltran, Public Works Director, 559-591-5924, bbeltran@dinuba.ca.gov.
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Location

Wastewater Reclamation Facility: 6676 Avenue 412, Dinuba, California. The five additional sites
are located throughout the city.

Related Resource

OpTerra Energy Services, 2017.

https://opterraenergy.com/

This is the web site for the company the city of Dinuba worked with to design and construct
five solar facilities in 2013.

City of Madera

Facility Description

In 2009, SunEdison, Inc. designed and constructed a solar power generation facility at the city’s
wastewater treatment plant. The facility is located on a 5-acre vacant parcel and produces
approximately 250 kWh.

Funding

The project was funded through a PPA with SunEdison, Inc.

Deployment Recommendations and Challenges
The city is currently considering another solar project and is exploring three options:
e Hiring someone to serve as an “in-house guru.”

¢ Using a third-party engineering firm to help analyze what is most effective for the
proposed facility, write the request for proposal (RFP) and complete construction.

e Partnering with an energy firm that can provide a turnkey project.
The city is also considering a hybrid of these three options.

City representatives feel they lack the in-house expertise needed to identify “when they are
getting a good or bad deal.” A request for quotation from consultants has been issued to guide
the city through the project development process.

The respondent indicated that, as with any other large capital project, “there’s a lot of heavy
lifting,” also noting that SunEdison managed the installation and is responsible for facility
maintenance.

Project Contact
David Randall, Public Works Director, 559-661-5461, drandall@cityofmadera.com.

Location
13048 Rd 21 1/2, Madera, California.
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Related Resource

SunEdison, Inc., 2017.

http://investors.sunedison.com/

This is the web site for the company that designed, constructed and now maintains the city
of Madera’s solar facility.

City of Palo Alto

Facility Description

To date, the city of Palo Alto has installed six photovoltaic (PV) systems on city-owned
properties. The newest installations in city parking structures (see Related Resources
below) are part of the city’s Palo Alto CLEAN (Clean Local Energy Accessible Now)
program. This program purchases electricity generated by renewable energy generation
systems located in the City of Palo Alto Utilities’ (CPAU’s) service territory. As a “feed-in
tariff” program, utilities like CPAU pay a “fixed price (tariff) for the power that is fed into’
their electric grid from local generation systems.” Power purchased under this program
comes from projects in the 100 to 500 kW range via PPAs.

Five of the city’s PV installations were installed between 2006 and 2014. One of these sites is
off-grid and four are net-metered. The sites are described on the city’s web site (see
http://www.cityofpaloalto.org/qgov/depts/utl/residents/resources/pcm/pv_on_city facilities.asp)
and below. These sites generate electricity or hot water and reduce operating costs. The total
rated power capacity of the systems is 264 kW.

Municipal Service Center, 3201 East Bayshore Road

e This site has two separate PV systems: three carports in the employee parking lot and
seven pole-mounted tracking systems. While the carport modules [solar panels] have a
fixed tilt and orientation, the trackers move to follow the sun, which increases the
amount of electricity generated throughout the year.

e PV system specifications: Each tracker has 12 SunPower modules and a Wattsun
tracking unit. The M Bar C custom carport has 408 Evergreen modules. Each system
has one SatCon inverter. The total capacity for this site is 75 kW (16.7 kW for the
trackers and 61 kW for the carport).

e Installation date: 2008.

Pearson Arastradero Preserve Gateway Building, 1530 Arastradero Road

e This site uses solar energy to power the lights and electric equipment and heat the
water on the buildings made from straw bales. The solar power system uses batteries
because this site is not connected to the electric grid.

o PV system specifications: 12 Unisolar modules, one Xantrex inverter, 500 watts, eight
batteries.

e Solar water heating system specifications: ProgressivTube passive solar water heater,
40 gallons.

e |nstallation date: 2006.
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Baylands Interpretive Center, 2775 Embarcadero Road
e PV modules are installed on the roof at a low tilt to minimize visibility.

e PV system specifications: 136 Sharp modules and four SMA inverters for a total
capacity of 15 kW.

e Installation date: 2008.

Cubberley Community Center Gym, 4000 Middlefield Road

¢ PV modules are mounted on the roof and on a canopy to provide shade to the south-
facing cardio rooms.

e PV system specifications: 96 Schott modules on the canopy, 520 SunPower modules
on the roof and two Xantrex inverters for a total system capacity of 118 kW.

¢ Installation date: 2008.

Mitchell Park Community Center, 3700 Middlefield Road

e This site has many sustainable design features and uses solar energy to generate
electricity and heat the water for the library and community center.

e PV system specifications: 262 SolarWorld modules, one Refusol inverter, two
Advanced Energy inverters for a total capacity of 55 kW.

e Solar water heating system specifications: 14 Heliodyne drainback collectors with
668 gallons of storage capacity.

e |nstallation date: 2014.

Funding

The city’s five legacy PV installations were funded using grants and incentives from the federal
government and CPAU. The solar facility at Mitchell Park Library and Community Center was
constructed using bond funds.

Deployment Recommendations and Challenges

No maintenance funding was included in the funding packages for the city’s first three solar
projects, which reduced the funding needed on the front end but presented challenges on the
back end. The city was required to fund maintenance out of the savings realized from the
project. City staff recommend including performance in contracts for facilities under third-party
ownership.

Project Contact

Dennis Huebner, Maintenance Operations Manager, 650-496-6970,
dennis.huebner@cityofpaloalto.org.

Location

Municipal Service Center, 3201 East Bayshore Road, Palo Alto, California.
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Related Resources

“City of Palo Alto Paves the Way for More Electric Vehicles with Local Renewable
Energy,” News Release, City of Palo Alto, California, September 2017.
http://www.cityofpaloalto.org/news/displaynews.asp?News|D=4018

From the news release: On Monday, July 24, the City of Palo Alto unveiled new solar panels
installed atop parking carports of two public garages and electric vehicle (EV) charging
stations that are powered by the renewable energy generated on-site.

Last year, Komuna Energy was selected to build, own and operate the solar rooftops. The
ability to structure the contract as a competition for leasing rights was facilitated by the City’s
Feed-in-Tariff program, known as Palo Alto CLEAN (Clean Local Energy Accessible Now),
which the Clean Coalition advocated for in 2013. Palo Alto CLEAN standardizes the process
for selling local renewable energy to the utility and will make it possible to buy all the solar
energy generated through Palo Alto CLEAN at a fixed price. Komuna Energy has five
projects in Palo Alto participating in the CLEAN program with a total capacity of 1,587.40
kilowatts (kW).

Palo Alto Photovoltaic Demonstration Project Summary, City of Palo Alto, California,
2008.

See Attachment C.

The document provides a summary of three solar projects completed in May 2008 by
Timmons Design Engineers and Arkin-Tilt Architects (consultant) and SPG Solar, Inc.
(contractor): Municipal Services Center, Cubberley Community Center Gym and
Baylands Interpretive Center. These installations were completed with funds from U.S.
Department of Energy grants and co-funded by CPAU.

Field Verification Inspection Summary: CPAU PV Partners Program, Mitchell Park
Library, City of Palo Alto, California, December 2014.

See Attachment D.

This document is the inspection form used for the Mitchell Park Community Center PV
project and provides system specifications and other details of the system.

PV on City Facilities: See How the City of Palo Alto is Using Solar Power on City-
Owned Sites, City of Palo Alto, California, 2016.
http://www.cityofpaloalto.org/gov/depts/utl/residents/resources/pcm/pv_on_city facilities.asp
From the web site: The City of Palo Alto has five sites using clean renewable solar energy to
generate electricity or hot water and reduce operating costs. These projects have been
funded from grants and incentives from the Federal government and the City of Palo Alto
Utilities. The Mitchell Park Library and Community Center was constructed using bond
funds. The total rated power capacity of the solar photovoltaic (PV) systems is 264 kilowatts
(kW)
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City of San Rafael

Facility Description
The city completed three solar power generation installations in 2017:

e Rooftop of the city’s public works facility (produces193 kWh).

¢ Rooftop of the Albert J. Boro Community Center (produces 87 kWh).

e Shade canopies for the community center parking lot (produces 144 kWh).
The first two facilities came online in February 2017; the third was operational in August 2017.
The city hired a consulting firm, Optony, Inc., to conduct a feasibility study and help with hiring a
contractor for the solar installation. The city selected SolEd Benefit Corporation (SolEd) to
design and build the three facilities. SolEd retains ownership of all three sites.
Funding
The projects were funded through a 20-year lease PPA with SolEd.

Deployment Recommendations and Challenges

Lacking a method to compare vendor bids, the city hired Optony, Inc. using a bulk purchasing
process in which the city served as the lead agency for several districts. While it was expected
that this approach would lead to cost savings, these savings were not realized. The survey
respondent does not recommend using the bulk purchasing approach, noting that it may be
more appropriate for use in the private sector than with government entities. The city saved time
and obtained the needed expertise by hiring a trusted, neutral third party.

The respondent also noted that it can be difficult to obtain buy-in from key players in the
development process. It is also important to understand the facilities receiving the solar
installation. For example, it may be advisable to replace a roof before its useful life is
exhausted—before rooftop solar panels are installed—to save money in the long run.

Project Contact
Cory Bytof, Sustainability Coordinator, 415-485-3407, cory.bytof@cityofsanrafael.org.

Location
¢ Rooftop of the public works facility: 111 Morphew Street, San Rafael, California.
¢ Rooftop and shade canopies of the Albert J. Boro Community Center: 50 Canal Street,
San Rafael, California.

Related Resources

SolEd Benefit Corporation, 2013.

http://sol-ed.com/

SolEd designed and built the city of San Rafael’s three solar power installations. Among the
company’s services are:

¢ Energy audits, feasibility studies and resource assessments to determine the best fit
for each customer site. Financing and oversight of an entire project.
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o Comprehensive operations and maintenance for all systems.

¢ Installation of extra metering to allow for tracking of system performance and
reporting of energy savings.

Optony, Inc., undated.

http://www.optonyusa.com/

From the web site: Optony, Inc. is a global research and consulting services firm focused on
enabling government and commercial organizations to design, procure and manage
commercial and utility-grade renewable power systems.

Sonoma County Water Agency

Facility Description

The solar power generation facilities owned by the Sonoma County Water Agency were built in
2006 and 2007 by a third-party contractor selected from a competitive RFP process that sought
design-build services to develop solar PV systems.

One facility is split between a building roof and a carport. Other facilities occupy vacant parcels,
with one ground-mounted facility on a south-facing 22-degree slope of a pond embankment,
and another ground-mounted facility on a grass field. The facilities together cover 3.7 acres and
produce 1,700 kWh.

Funding

Funding for the projects was obtained through Pacific Gas and Electric Company’s Self-
Generation Incentive Program. This program focuses on integrating renewable energy and
reducing greenhouse gas emissions to support California’s climate and clean air goals.

Deployment Recommendations and Challenges

The agency recommends meticulously reviewing the contractor’s design. While the respondent
noted that solar PV contractors do not provide extensive documentation for their installations,
the documentation provided has proved to be adequate. In terms of ongoing maintenance, the
systems’ inverters required repair or replacement over the past few years.

Project Contact
Dale Roberts, Principal Engineer, 707-547-1979, dale.roberts@scwa.ca.gov.

Location

204 Concourse Boulevard, Santa Rosa, California.

Related Resources

Learn About the Self-Generation Incentive Program, Pacific Gas and Electric Company,
2017.

https://www.pge.com/en US/business/solar-and-vehicles/your-options/solar-programs/self-
generation-incentive-program/self-generation-incentive-program-fags.page

This web site provides information about the program used by Sonoma County Water
Agency to fund its solar facilities.
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Photovoltaic Summary Project Sheet, Sonoma County, California, undated.

See Attachment E.

This spreadsheet provides technical information on the Airport Treatment Plant, 404 Aviation
Building and the Sonoma Valley Treatment Plant projects.

Installation Plan: Powertracker Photovoltaic Solar Array, Sonoma Valley County,
Sonoma, California, May 2007.

See Attachment F.

This document provides construction drawings and an installation plan for a county project.

Installation Plan: Powerguard and Fixed Tilt Structure Photovoltaic Solar Array,
Sonoma County Water, Santa Rosa, California, January 2006.

See Attachment G.

This document provides construction drawings and an installation plan for a county project.

Airport Treatment Plant Photovoltaic Project, Sonoma Valley County, Sonoma,
California, April 2007.

See Attachment H.

This document provides construction drawings for the Airport Treatment Plant project.

Other California Public Agency Solar Projects

To supplement the project summaries presented above, a literature search identified public-
sector projects in California completed by Borrego Solar, Inc., a privately owned commercial
solar installer (see https://www.borregosolar.com/). Three of these projects are highlighted
below:

e Campbell Union School District.
e Helix Water District.

¢ Newport Mesa Unified School District.

Contact information for individuals who might be able to assist with a facility tour is provided.

Campbell Union School District

Facility Description

Borrego Solar designed and built roof-mounted solar installations and solar shade structures at
nine school sites and one district site. The facilities are net-metered. Each system is sized to
offset approximately 70 percent of the current electricity usage. Energy production at each site
ranges from 69 to 236 kW. Together the facilities produce 200,000 kWh per month (2.4 million
kWh annually).

Funding

The project was funded using a zero percent interest loan from the California Energy
Commission. As the Borrego Solar, Inc. web site indicates, “[a]fter paying for the solar systems
and a full 25 years of operations and maintenance, the district expects to realize more than

$8 million in net benefits over the first 25 years of operation.”
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Possible Contact

David Radke, Maintenance and Grounds Director, 408-364-4200, ext. 7204,
dradke@campbellusd.org.

Location
155 N. Third Street, Campbell, California.

Related Resource

“Campbell Union School District: The 10 Arrays, Totaling 1.5MW, is Expected to Save
the District More Than $8 Million Over the Life of the Systems,” Borrego Solar, Inc.,
2016.
https://www.borregosolar.com/commercial-solar-systems/campbell-union-school-district
This web site describes the Campbell Union School District’s solar installations.

Helix Water District

Facility Description

Solar arrays were installed on three rooftops and on a newly constructed elevated shade
structure in the water district’s storage yard. The installations include 1,232 solar panels that
produce 37,833 kWh per month and cover 21,662 square feet. The system is operated and
maintained under an integrated PPA with Borrego Solar, Inc.

Funding

Under a PPA, Helix Water District “didn’t have to pay for the solar asset and in turn will pay a
rate for the energy produced that is less than what they’re paying San Diego Gas & Electric.
Under the agreement, for the next 20 years, the Helix W[ater] DJistrict] will purchase
approximately 454,000 kWhs of clean energy per year, which is about 90 percent of the energy
consumed by the OC [operations center]. At the end of the PPA term, the District can renew the
contract, purchase the system outright or have it removed should a more efficient technology
become available.”

Possible Contact

Brian Olney, Water Quality and System Operations Director, 619-667-6242,
brian.olney@helixwater.org.

Location
7811 University Avenue, La Mesa, California.

Related Resource

“Helix Water District: Solar is Covering Nearly 90% of the Energy Consumed at the
Operations Center,” Borrego Solar, Inc., 2016.
https://www.borregosolar.com/commercial-solar-systems/helix-water-district

This web site describes the Helix Water District’s solar project.

Produced by CTC & Associates LLC 17


mailto:dradke@campbellusd.org
https://www.borregosolar.com/commercial-solar-systems/campbell-union-school-district
mailto:brian.olney@helixwater.org
https://www.borregosolar.com/commercial-solar-systems/helix-water-district

Newport Mesa Unified School District

Facility Description

Thirty-two elevated shade structure systems were installed across the school district. The sites
produce 169,682 kWh per month and are net-metered. The vendor notes that the 32 sites are
among the most solar systems installed for any school district in the country.

Funding

The school district used state incentives and loans to fund the solar installation, which limited
up-front capital expenditures. The funding package for the $13 million project included:

e $3 million zero percent interest loan from the California Energy Commission.

e $5 million in funds from Special Reserve Funds for Capital Outlay Projects.

e $5 million from Proposition 39 (funding associated with the California Clean Energy Jobs
Act).

In addition, the district will receive a performance-based incentive from the California Solar
Initiative program for the first five years the installations are in operation. Savings from the PV
installations are expected to pay back the investment and provide an income stream over the
25-year life of the system.

Possible Contact

Dr. Frederick Navarro, Superintendent, 714-424-5031, superintendent@nmusd.us.

Location
2985 Bear Street, Costa Mesa, California.

Related Resources

“Newport Mesa Unified School District: Borrego Solar Built 32 Systems Across the
District—Among the Most Systems for Any District in the Country,” Borrego Solar, Inc.,
2016.
https://www.borregosolar.com/commercial-solar-systems/newport-mesa-unified-schools-
district

This web site describes the Newport Mesa Unified School District’s solar project.

Solar Photovoltaic Program Projects: Sample of Solar Panels Planned At NMUSD
Facilities, Newport Mesa Unified School District, 2015.

http://web.nmusd.us/solar

This district web site provides additional information about solar installations.

The California Solar Initiative, Go Solar California, State of California, California Energy
Commission and California Public Utilities Commission, 2017.
http://www.gosolarcalifornia.ca.gov/csi/index.php

This program offers cash back for installing solar power generation facilities on homes and
businesses.
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Related Resources

The resources below are organized in three categories:

e Other California projects and guidance.
e Other state practices.

e National guidance.

Other California Projects and Guidance

Other Solar Projects

“City of Chico Generates Clean Energy with SunPower,” Case Study, SunPower
Corporation, undated.
https://us.sunpower.com/sites/sunpower/files/media-library/case-studies/cs-city-chico-
generates-clean-energy-sunpower-tracker.pdf

This case study describes two solar power generating projects installed in the city of Chico:

Water Pollution Control Plant

Date Completed: October 2005.

System Peak Capacity: 1,107 kW.

System Area: 5 acres.

Solar Electric Tiles: 5,824.

Products: SunPower Tracker (the tracker follows the sun from early morning to late
afternoon).

Downtown Parking System

Date Completed: July 2004.

System Peak Capacity: 91 kW.

PV Surface Area: 940 square feet.

Solar Electric Tiles: 480.

Products: SunPower Parking System (fully engineered mechanical mounting system to
securely fasten the solar electric panels, providing strength as well as structural integrity).

“Solar Energy System Up and Running at USC’s Catalina Island Facility,” Darrin S. Joy,
USC News, University of Southern California (USC), April 11, 2016.
https://dornsife.usc.edu/news/stories/2309/solar-energy-system-up-and-running-at-uscs-
catalina-island-facil/

From the online article: The installation and launch of a solar energy system at the USC Wrigley
Marine Science Center marks a significant step in the university’s efforts to boost sustainability.

The 23 kW solar energy system—a donation from Helix Electric, a national electrical
contractor—includes 88 solar panels generating an average of about 98 kilowatt hours of
electricity per day, or nearly 3 megawatt hours each month.

The energy output covers about 20 percent of the electrical burden for the center’s dormitory
and kitchen and dining facilities, marking a major energy offset for the site.
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The installation of the new solar energy system was a collaboration involving the Wrigley
Institute, USC Capital Construction and Helix Electric. The latter organization, in conjunction
with solar equipment manufacturers SolarWorld Americas Inc. and SMA America, donated the
system components and installation.

“Sun-Tracking, Concentrating Systems Boost PV Efficiency,” Adam Plesniak, SPIE, 2014.
https://www.youtube.com/watch?v=e-C0eN-6iig

This YouTube video explains the technology behind a joint solar project between University of
California, Irvine and Amonix. The PV system produces 60 to 70 kW of electricity per panel and
is designed to track the sun to improve PV efficiency. The panels shown in the video are located
on the University of California, Irvine campus. The panel size would be appropriate for ROW
and vacant parcel locations.

California Resources and Guidance

Clean Renewable Energy Bonds Program: 2017 Annual Report, Caltrans, 2017.

See Attachment |.

From the executive summary: The 2017 CREBs [Clean Renewable Energy Bonds] Annual
Report includes the following information:

e The status of each facility on which Caltrans has installed photovoltaic energy systems
as part of the CREBs Program. (Exhibit 1).

¢ An accounting of the costs for each photovoltaic energy system installed or acquired by
Caltrans. (Exhibit 1).

¢ A description of the energy savings Caltrans has achieved by acquiring or installing
photovoltaic energy systems. (Exhibit 3).

o Areview and analysis of the expected cost savings at the time of issuance of the bonds
(Exhibit 2) versus actual annual savings. (Exhibit 3).

Solar Power Hour: Collaborative Solar Procurement for Municipal Agencies, Thomas
Yurysta and Caroline Judy, September 2015.
http://resources.solarroadmap.com/Solar-Power-Hour-M3-M6.pdf

This webinar presented by a senior project manager for Optony, Inc. and the acting director of
Alameda County General Services Agency addresses how municipalities can collaborate on
solar procurement projects and provides a collaborative procurement model. The webinar
provides project examples and lessons learned, including:

¢ Need a strong, regional convener to ensure project stays on timeline.

o Must sign up the lead agency first as it is the best support for outreaching to other
participants.

e Develop clear messages to build awareness quickly and move forward without
confusion.

¢ Vendors should include a time-based discount to their proposals.

e Sign up fewer agencies, with larger potential and in a regional cluster. Send out a survey
to conduct high-level screening.

e Host and support high-level political champions.

e Arrange site tours for participating agency staff to visit finished projects.
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Purchasing Power: Best Practices Guide to Collaborative Solar Power Procurement,
World Resources Institute and Joint Venture: Silicon Valley Network, 2011.
https://jointventure.org/images/stories/pdf/purchasing-power-guide.pdf

From the guide’s purpose statement: This Best Practices Guide is intended to assist commercial
and government entities in the process of organizing and executing a collaborative solar
purchase. ... The guide outlines a list of best practices, which together constitute a 12-step
process to capture the economic and practical benefits of a joint purchase.

Experts in the solar energy field, including those specializing in regional collaboration, helped to
develop the best practices presented here. They are based on extensive research and real-
world experiences, and are supported by case studies (one a private sector collaborative and
one with public-sector participants). These two cases were unique models of regional
collaboration, among the first in the country at this scale. Like all new approaches to a problem,
both efforts encountered challenges along the way. Throughout the guide, we illustrate the
lessons learned from these challenges, point out pitfalls to avoid, and highlight ways to
streamline the process. We also provide resources, such as solicitation and procurement
documents, participant questionnaires, and evaluation criteria.

Other State Practices

Given the proximity of Oregon to California, we provide below information about Oregon
Department of Transportation’s (DOT’s) practices and guidance for developing solar power
generation facilities in the ROW.

Oregon

Solar Highway Program: From Concept to Reality; A Guidebook for Departments of
Transportation to Develop Solar Photovoltaic Systems in the Highway Right-of-Way,
Oregon Department of Transportation, November 2016.
http://www.oregon.gov/ODOT/Programs/Solar%20Highway%20documents/Solar-Highway-
Program-Guidebook.pdf

From the guidebook:

This guidebook is intended to provide an overview for state Departments of Transportation
(DOTs) of the process for developing solar photovoltaic (PV) projects in the highway right-of-
way. The goal is to help others navigate the process towards a successful solar PV
installation by providing step-by-step information, case studies and additional resources.

The information presented in this guidebook is based on the experience of the Oregon Solar
Highway Program as well as industry best practices.

Among the topics addressed are ranking candidate sites, assessing candidate site feasibility,
evaluating business models, identifying and selecting a solar developer, and completing project
delivery and implementation. A feasibility and implementation checklist begins on page 59 of the
guide (page 60 of the PDF).

Oregon Solar Highway Program, Oregon Department of Transportation, undated.
http://www.oregon.gov/ODOT/Programs/Pages/Solar-Highway.aspx

From the web site: On December 19, 2008, the nation’s first solar highway project started
feeding clean, renewable energy into the electricity grid, and the first Oregon Solar Highway
project has been operating seamlessly ever since. The 104-kilowatt (dc) ground-mounted solar
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array, made up of 594 solar panels, is situated at the interchange of Interstate 5 and
Interstate 205 south of Portland, Oregon, and offsets over one-third of the energy needed for
freeway illumination at the site.

“The Oregon Solar Highway: Alternative Uses of Highway ROW,” Joseph A. Gray, Oregon
Department of Transportation, Joint Meeting for Subcommittee on Design and Subcommittee on
Right of Way and Utilities, May 2011.
http://modot.org/business/outdoor_advertising/documents/AASHTO%20Presentations%202011/
The%200regon%20Solar%20Highway.pdf

This presentation describes the Interstate 5 and Interstate 205 interchange solar demonstration
project that was installed on a 0.2-acre footprint. A utility-managed limited liability company
owns and operates the facility. Oregon DOT has a PPA to buy the electricity produced at the
same rate as conventional grid power. The private partners used state and federal tax credits
and state utility incentives to help finance the $1.28 million project.

National Guidance

Renewable Energy Generation in the Highway Right-of-Way, Federal Highway
Administration, 2016.
https://www.fhwa.dot.gov/environment/sustainability/energy/publications/row/renewablerow.pdf
From the introduction:

State Departments of Transportation (DOTs) are increasingly exploring the use of highway
right of way (ROW) to accommodate renewable energy technologies. The ample lands
DOTs manage are often close to electrical loads and have sometimes already been
disturbed, potentially making these properties ideal locations for renewable energy
applications.

Highway ROW renewable energy projects can:

e Add value to ROW assets and create a revenue source for State DOTs to offset
energy demand and operating costs.

e Reduce greenhouse gas (GHG) and other pollutant emissions.

e Promote energy security by diversifying energy generation and delivery methods.

e Foster the creation of a local green job market that enhances the viability of the
Nation's renewable energy industry.

A spreadsheet that begins on page 4 of the report (page 5 of the PDF) provides examples of
the use of solar energy technologies in ROWs. Two Oregon ROW solar projects are described
in this publication; see the citations on page 21 for more information about Oregon DOT’s solar
power generating projects.
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Procuring and Implementing Solar Projects on Public Buildings, Sarah Truitt, Kim Owens
and Craig Schultz, U.S. Department of Energy Technical Assistance Program, December 2010.
https://www.energy.gov/sites/prod/files/2014/05/f15/procuring_and_implementing _solar_project
s _on public bldgs-how to avoid common pitfalls 12-8-10.pdf

The following describes the intended audience and goals for this webinar:

AUDIENCE
EECBG [Energy Efficiency and Conservation Block Grant] and SEP [State Energy
Program] grantees that seek guidance on procuring and implementing current and future
Solar PV or Solar Water Heating (SWH) projects on public buildings.

GOALS
¢ Outline good practices for PV and SWH RFP process.
e Describe how to avoid 5 common PV and SWH pitfalls.
o |lllustrate practices and pitfalls with a case study.
e Direct audience to helpful tools and resources to support solar procurement and
implementation.

Related Resource:

Procuring and Implementing Solar Projects on Public Buildings: How to Avoid
Common Pitfalls (Text Version), U.S. Department of Energy Technical Assistance
Program, December 2010.
https://energy.gov/eere/wipo/procuring-and-implementing-solar-projects-public-buildings-
how-avoid-common-pitfalls-text

This is the transcript of the commentary that accompanied the webinar cited above.
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	Utility-Scale Solar Power Generation Facilities in California Preliminary Investigation


Project Completion Summary

Project Title: Solar Power System Project No. 09-0309

 Location: Department of Water and Power
Water Reclamation Faclility #1

« Description: The Solar Power System generates a green source of energy
and supplements current electrical needs for daily plant
operation of the City’s Water Reclamation Facility #1. The
system offers alternate means of energy which benefit the
environment as it reduces pollutants and reduces the cost of
energy.

e Schedule: Construction started March 2010 and completed May 2010
 Project Cost: $878,416.66

 Funding: Electric Utility Fund No0.578
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Project Title:

Location:

Description:

Schedule:

Project Cost:

Funding:

Project Completion Summary

Solar Power System, Water Reclamation Facility #1, Phase Il -
Project No. 15-0310

Water Reclamation Facility #1

Construction of Phase Il of the solar power system for Water
Reclamation Facility #1. Phase Il offers an additional source of
green energy with the addition of 1,246 solar panels generating
280kW-DC of power.

Construction started in January 2012 and was completed in
August 2012.

$1,025,347.52

EECBG Grant, Electric Utility, and Water Reclamation Capital
Replacement.
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Palo Alto Photovoltaic Demonstration Project Summary

Total Project Cost - $3 million

Total Project Size — 224 kWdc (208 kW_AC)

Consultant: Timmons Design Engineers & Arkin-Tilt Architects
Contractor: SPG Solar, Inc.

Completed: May 2008

Municipal Service Center

Address: 3201 East Bayshore Road

Product: Wattsun AZ-225 (trackers) with Sunpower SPR-205-Blk (PV
modules)
Custom Carport by MBARC — 760.758.0351
Evergreen Photovoltaic Module EC-180 (carport modules)

PV Size: Carport — 65.45 kW
Trackers — 16.6 kW

*Construction Cost: Carport: - $750,000
Trackers - $300,000

Cubberley Community Center

Address: 4000 Middlefield Road (Buildings G & N)

Product: Sunpower Monocrystalline Silicon Photovoltaic Module
SPR-210 -WHT(Roof)
RWE-Schott Solar Octagonal Crystalline Photovoltaic Module
ASE-300-DG (Canopy)

PV Size: Rooftop — 100.7 kW
Canopy — 25.85 kW

*Construction Cost: Rooftop - $850,000
Canopy - $400,000

Baylands Interpretive Center
Address: 2775 Embarcadero Road
Product: Sharp Polycrystalline Silicon Photovoltaic

PV Size: Rooftop — 15.76 kW
*Construction Cost: $130,000

Consultant: Timmons Design Engineers & Arkin-Tilt Architects
Contractor: SPG Solar, Inc.
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Periscope for viewing roof panels






Field Verification Inspection Summary

CPAU PV Partners Program

Project Information Host Customer

Inspection Type
Initial
O | Re-Inspection

Lindsay Joye

(650) 329-2680

Application Number PVP-00082 Business Mitchell Park Library

Applicant City of Palo Alto Contact Name Debra Jacobs

Date Received December 3, 2014 Address 3700 Middlefield Road

Inspection Date December 15, 2014 City/State/Zip Palo Alto, CA 94303

Date Uploaded December 18, 2014 Phone (650) 329-2482

Consultant kW Engineering E-mail debra.jacobs@cityofpaloalto.org
e Conta ame Phone pe

Inspector ¥ || Thomas Scott (510) 229-5637

Host Customer v

O | Residential
O | commercial
Gov./Non-Profit

Incentive Type
® | EPBB
O | pBI

Discrepancies
Array 1: None
Array 2: None

Array 3: Tilt

Notes / Discrepancies

Reviewer
Thomas Scott

Print Name _ =
T Frarin &_-;W‘_'

12/18/2014

Signature

Submission Date

QC

EU  12/18/2014

Initials Date






Photovoltaic System Inspection Form
CPAU PV Partners Program

Application Number PVP-00082

Verified System Totals

Inspection Conditions

Meter Number
48319

Irradiance
Inverter / PCU
Manufacturer
Model #
Equipment Location
Inverter Efficiency
Count

Rated Output
Observed Output

Shading Obstruction

Elevation Angles

East 0°
120° 0°
150° 0°
South 0°
210° 0°
240° 0°
West 0o

Refusol Advanced Energy Ind.
s

2.037

OO

OO

OO

00

00

00

00

Total CEC-AC Rating* 55.040 |kw Magnetic Declination 14°

Power Output at Inspection 6.482 |kW Sky Cover Rain

Number of Modules 262 Time of day 10:30 AM

Number of Inverters 3 Temperature 67 °F

EPBB 1 N

Submitted Verified Discrepancies
Photovoltaic Modules
Manufacturer SolarWorld SolarWorld Consistent
Model # SW240 Mono | SW240 Mono Consistent
Equipment Location &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x Rooftop

Type of PV Cells Monocrystalline Monocrystalline Consistent
Count 80 Modules 80 Modules OK 0
Module Output** 215.0 |watts 215.0 [|watts OK 0.00
Total Module PTC Rating 17.200 |[kw 17.200 [kw

Standoff Height Not Submitted ﬂ Not Submitted ﬂ Consistent

Tilt from Horizontal 10° 10° OK 0°
Azimuth 145° 147 ° OK 2°
Design Factor 92.744% TBD

Type of Array Adjustment Fixed Fixed 3 Consistent

Inverter / PCU

EQUIPMENT CHANGE
Consistent

OK

Obstruction

Notes regarding shading:
The submitted solar access was vis

ually verified by the inspector.

*Total System CEC-AC Rating = # of modules x CEC-AC Rating x Peak Inv Eff

**Module output rated at PVUSA Testin

g Conditions

Cal

culated Field shown as |






Photovoltaic System Inspection Form
CPAU PV Partners Program

Application Number PVP-00082

Irradiance
Inverter / PCU
Manufacturer
Model #
Equipment Location
Inverter Efficiency
Count

Rated Output
Observed Output
Shading Obstruction

Elevation Angles

East
120°
150°
South
210°

240°
West

Advanced Energy Ind.

EPBB 2 N\

Submitted Verified Discrepancies
Photovoltaic Modules PV Modules
Manufacturer SolarWorld SolarWorld Consistent
Model # SW240 Mono | SW240 Mono Consistent
Equipment Location &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x Rooftop

Type of PV Cells Monacrystalline Monocrystalline Consistent
Count 72 Modules 72 Modules OK 0
Module Output** 215.0 |watts 215.0 |watts OK 0.00
Total Module PTC Rating 15.480 [kw 15.480 (kw

Standoff Height Not Submitted zl Not Submitted zl Consistent
Tilt from Horizontal 10° 10° OK o°
Azimuth 145° |TRUE 147° |TRUE OK 2°
Design Factor 92.744% TBD

Type of Array Adjustment Fixed Fixed zl Consistent

112

Inverter / PCU

804R016

97.5%

1
16.100

OO
00
00
00
00
00
OO

Refusol EQUIPMENT CHANGE
804R016 Consistent
Rooftop
97.5% OK 0
1
16.100 (kW

2.251

Obstruction

0° 0°
0° 0°
0° 0°
0° 0°
0° 0°
0° 0°
0° 0°

Notes regarding shading:

The submitted solar access was visually verified by the inspector.

*Total System CEC-AC Rating = # of modules x CEC-AC Rating x Peak Inv Eff

**Module output rated at PVUSA Testing Conditions

Calculated Field shown as |






Photovoltaic System Inspection Form
CPAU PV Partners Program

Application Number PVP-00082

Irradiance

Inverter / PCU

Manufacturer
Model #
Equipment Location

Inverter Efficiency
Count
Rated Output

Observed Output

Shading Obstruction

Elevation Angles

East
120°
150°
South
210°

240°
West

00

00

OO

OO

OO

OO

00

oanozt

2.194

00

00

OO

OO

OO

OO

00

EPBB 3 AN

Submitted Verified Discrepancies
Photovoltaic Modules PV Modules
Manufacturer SolarwWorld SolarwWorld Consistent
Model # SW240 Mono SW240 Mono Consistent
Equipment Location &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x Rooftop

Type of PV Cells Monacrystalline Monocrystalline Consistent
Count 110  |Modules 110  |Modules OK 0
Module Output** 215.0 |watts 215.0 |watts OK 0.00
Total Module PTC Rating 23.650 |kW 23.650 |kW

Standoff Height Not Submitted \zl Not Submitted \zl Consistent

Tilt from Horizontal 21° 40 Change 17°
Azimuth 235° |TRUE 237° |TRUE OK 2°
Design Factor 92.744% TBD Change

Type of Array Adjustment Fixed ﬂ Consistent

Inverter / PCU

EQUIPMENT CHANGE
Consistent

OK 0

Obstruction

Notes regarding shading:

The submitted solar access was visually verified by the inspector.

*Total System CEC-AC Rating = # of modules x CEC-AC Rating x Peak Inv Eff

**Module output rated at PVUSA Testing Conditions

Calculated Field shown as |







PHOTOVOLTAIC SUMMARY PROJECT SHEET

SITE

Parameter: Formul i
arameters ormeia Alrporlt:’;gl;iatment 404 Aviation Blvd Sonoma Valley Treatment Plant
(# PV Mod)*(Pmax PV
SYSTEM STC, DC kWP Mod) / 1000 596 523 1042
. (# PV Mod)*(CEC PV
SYSTEM PTC, CEC Rating Mod Rating) / 1000 527 492 983
SYSTEM KWAC (CEC Rating) * (Inverter 498 465 929
Efficiency)
EXPECTED OUTPUT (KWH PER YEAR) 700,000 650,737 1,700,000
PG&E REBATE SYSTEM SIZE less than or equal to 500 469 928
kWAC
PG&E REBATE INCENTIVE $3.50/WATT $3.50/WATT $3.00/WATT
H *
PG&E REBATE (Final amount) (System size * Rebate | ¢ 1,749,185 | $ 1,641,500 | $ 2,784,354
Incentive*1000)
DESIGN BUILD CONTRACT COST $ 4,047,352 | $ 3,399,986 | $ 7,623,716
% OF ANNUAL LOAD 45 90 40
NUMBER OF PANELS 3,312 2,752 5,208
MFR OF PANELS Sharp 180 Sanyo 190 Sanyo 200
PANEL MODEL NO. NT-180U1 Sanyo HIP-190BA2 Sanyo HIP200BAS
V (max.power), STC - Volts 35.86 54.8 55.8
I (max. power), STC - SSC Amps 5.6 3.75 3.59
P (max) - Watts 180 190 200
PTC - Watts 159 178.7 188.7
INVERTER SATCON AE-500- Xantrex P\V225-208 Xantrex PVV255-480-P
INVERTER EFFICIENCY 95% 94.5% 94.5%
SYSTEM TYPE embankment 22° tilt Car port & roof - flat tracker
AREA OF PV SYSTEM (Acres) 2 11 3.7
AREA OF PV SYSTEM (SQ FT) 60,000 37,000 140,000
CONTRACTOR SPG SunPower (PowerLight) SunPower (PowerLight)
SYSTEM ACTIVATED 3/15/2007 5/10/2006 5/9/2007
PV Webpage WVAW.ESUNSDot.com http://commercial.sunpowermo |http://commercial.sunpowermonitor.

nitor.com/commercial

com/commercial

PROJECT TASK NUMBER 4093-14 4081-14 4094-14
CONTRACT TIME 12/06 - 7/07 6/05 - 7/06 2/06 - 8/07
CONTRACTOR SPG Power Light

PG&E ACCOUNT TYPE E19PV - PG&E A6 - PG&E PWPRA
METER ID 28P573 1P8566 90P390
METER MULTIPLIER 1200 80 2400




http://www.esunspot.com/

http://commercial.sunpowermonitor.com/commercial

http://commercial.sunpowermonitor.com/commercial

http://commercial.sunpowermonitor.com/commercial

http://commercial.sunpowermonitor.com/commercial
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INSTALLATION PLAN - POWERTRACKER PHOTOVOLTAIC SOLAR ARRAY
SONOMA VALLEY COUNTY - SONOMA, CA

, CONTACTS °

- DRAWING INDEX
POWERLIGHT CORPORATION
SHEET DESCRIPTION 2954 SAN PABLO AVENUE

SHEET INDEX, SYMBOLS, & ABBREVIATIONS

. vG2 GENERAL NOTE

G3 STAGING PLA
. E1.0 AC ELECTRICAL SCHEMATIC
E11  FACILITY TIE—IN .ELECTRICAL SCHEMATIC — 1 LINE
E2.0 DC ELECTRICAL SCHEMATIC
E3 ELECTRICAL SITE PLAN
E4 ARRAY LAYOUT .
ES STRING_WIRING PLAN
E6 DC CABLE PLAN
E7 GROUNDING & TRENCHING PLAN
E8.0 GROUNDING & TRENCHING DETAILS
£8.1 MEDIUM VOLTAGE INTERCONNECTION DETAILS
E£9.0 ELECTRICAL EQUIPMENT LAYOUT
ES.1  MEDIUM VOLTAGE INTERCONNECTION
E10.0 WIRING & MOUNTING DETAILS
E10.1 WIRING & MOUNTING DETAILS
M1 MECHANICAL ELEVATIONS
M2 MECHANICAL DETAILS
M3 MECHANICAL DETAILS
Cc1 GRUBBING AND DEMOLITION PLAN

BERKELEY, CA 94702
PH: (510) 540-0550
FAX: (510) 540-0552
" PROJECT MANAGER:
RENEE SOLARI -
PROJECT DESIGNERS: .
CHRISTOPHER BARKER ~— ELECTRICAL
MARZUKI STEVENS — ARCHITECTURAL
" MATERIAL INTEGRITY SOLUTIONS, INC
3254 ADELINE STREET, SUITE 200
BERKELEY, CA 94703
PH: (510) 594—0300
FAX: (510) 594-0333

JTM ENGINEERING

JOHN MEAD, EE
301 W. OAK STREET

R
&
3

SCWA FACILITY LOCATION

C2.0 MATERIAL PLACEMENT PLAN
C2.1 EROSION & SEDIMENT CONTROL PLAN . LODI, CA 95240

5.0 FOUNDATION NOTES & SPECIFICATIONS . - PH: (209) 369-7120 0 NAPA
g}? ;%gRI\QAPOF’\IouSr\]lTDE\T%ﬁNPLAN & CRITICAL ELEVATION e TO PETALUMA

S1:2 ARRAY 2 FOUNDATION PLAN & CRITICAL ELEVATION KIER & WRIGHT CIVIL ENGINEERS & SURVEYORS, INC.

S1.3  ARRAY 3 FOUNDATION PLAN & CRITICAL ELEVATION 1233 QUARRY LANE, SUITE 145

Y £ Sibue oA £ el e I g For

S1.5 A vy

S1.6 ARRAY 6 FOUNDATION PLAN & CRITICAL ELEVATION H: (925) 249 6555 SCALE. NONE

350 ELECTRICAL EQUIPMENT PAD FOUNDATION . CUSTOMER

$3.1 EQUIPMENT PAD CANOPY PLANS AND SECTION SONOMA VALLEY CSD

532 EQUIPMENT PAD CANOPY DETAILS 22675 EIGHTH STREET EAST

SONOMA, CA

NUMBERED NOTE
APPLIES TO ALL DRAWINGS

SYMBOLS APPROVALS - FOR OFFICIAL USE ONLY
. g ,
TRANSFORMER — WYE:WYE D= | COMBINER BOX
BEGy
ABBREVIATIONS -/~ DC—AC INVERTER
ADJ MAXIMUM ' 77| 4~POLE DC FUSED
APPROX MANUFACTURER @
ARCH ) NIV METER é é DISCONNECT SWITCH
ASSY MISCELLANEOUS :
B.U.R. ) : NEW . T T} FUSE
BLDG NOT IN CONTRACT
& ' Nowina A A 2 SWITCH 3-POLE DC FUSED
CBC : <NIA BUILDING CODE ON CENTER : FUSED SWITCH DISCONNECT SWITCH
coL COLUMN PULL BOX —r— _
CONC CONCRETE POWERGUARD .
CONT CONTINUOUS PER SQUARE FOOT e CIRCUIT BREAKER
DASC DATA ACQUISITION SYSTEM ELASTER SROUND
DIS DISCONNECT ANEL =
DN DOWN PHOTOVOLTAIC PROJECT ENGINEERS
DWG DRAWING POLYVINYL CHLORIDE DUCT
(E) OR EXiST EXISTING RADIUS D Ry OSED
EC. ELECTRICAL CONTRACTOR ::Fé’lgRENCE —
E.d. EXPANSION JOINT IGID GALVANIZED STEEL
EL OR ELEV ELEVATION SEE ARCHITECTURAL DRAWINGS - N\ FLEXIBLE CONDUIT
ELEC ELECTRICAL SEE ELECTRICAL DRAWINGS
EMT . ELECTRICAL METALLIC CONDUIT SECTION _0 CONDUIT TURNED UP
EQUIV EQUIVALENT - SHEET ,
FLASH'G FLASHING SYMMETRICAL ———© > CONDUIT TURNED DOWN
X s %ﬁTGEUME ND GROOVE
T FEET A
GCR GROUND COVER RATIO TRANSFORMER I (N) ELEC. PANEL OR BOX
GEN. - GENERAL el
GND GROUND
on HEIGHT (E) ELEC. PANEL OR BOX
KW KILOWATT
LF. OR LN, FT. LINEAR FEET ‘
PHOTOVOLTAIC PANEL ARRAY

A1 NUMBERED NOTE, APPLIES TO RECGRD DRA\AQEI G,
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GENERAL NOTES
@ SUBCONTRACTOR SHALL ASSUME FULL RESPONSIBILITY AND LIABILITY FOR COMPLIANCE WITH REGULATIONS PER FEDERAL OSHA, CAL/OSHA AND LOCAL
REGULATIONS PERTAINING TO WORK PRACTICES, PROTECTION OF WORKERS AND VISITORS TO THE SITE.
@ CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND DIMENSIONS AT SITE BEFORE COMMENCING WORK.

@ SUBCONTRACTOR SHALL VERIFY (E) CONDITIONS AND NOTIFY PRIMARY CONTRACTOR OF DISCREPANCIES REQUIRING FURTHER CLARIFICATION BEFORE
PROCEEDING WITH WORK. o

@ WORK REQUIRED UNDER THIS CONTRACT INCLUDES ALL LABOR AND MATERIALS, EQUIPMENT ETC. NECESSARY AND REASONABLY INCIDENTAL TO COMPLETE

THE PROJECT. .
ALL MATERIALS SHALL BE IN-NEW AND UNUSED CONDITION.AND OF HIGH QUALITY IN EVERY RESPECT.

@ MANUFACTURER'S MATERIAL, EQUIPMENT, ETC. SHALL BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS AND INSTRUCTI.ONS.

@ THE SUBCONTRACTOR SHALL BECOME FAMILIAR WITH ALL UTILITY AS—BUILT PLANS AND THE LOCATIONS OF ALL EXISTING UTILITIES AND STRUCTURES.
THE SUBCONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO EXISTING UTILITIES, STRUCTURES, PAVEMENT OR IMPROVEMENTS.

@ ALL WORK SHALL BE INSTALLED IN CONFORMANCE WITH ALL APPLICABLE LOCAL CODES AND ORDINANCES BY EXPERIENCED WORKERS AND A LICENSED
CONTRACTOR WHO SHALL OBTAIN ALL NECESSARY PERMITS AND PAY ALL REQUIRED FEES. .

INSTALL ALL ASPECTS OF THIS CONTRACT IN ACCORDANCE WITH THE SPECIFICATIONS.

ELECTRICAL NOTES

REFER TO THE .ONE—LINE AND THREE—LINE ELECTRICAL DIAGRAMS FOR CONDUCTOR SIZE BETWEEN MAJOR POWER COMPONENTS OF THE ELECTRICAL
SYSTEM. .

@

NEW CONDUIT ROUTING SHOWN IS ESSENTIALLY DIAGRAMMATIC. SUBCONTRACTOR SHALL LAY OUT RUNS TO SUIT FIELD CONDITIONS AND THE
COORDINATION REQUIREMENTS OF OTHER TRADES. :

SUBCONTRACTOR SHALL PREPARE AND SUBMIT SHOP DRAWINGS OF DEVIATIONS TO DESIGNED ROUTING OF NEW CONDUITS FOR REVIEW AND AF"PROVAL

®@ @ ®

SEAL TIGHT FLEXIBLE METAL CONDUIT RACEWAYS AS REQUIRED TO ACCOMMODATE BUILDING MOVEMENT.
ALL SEAL TIGHT FLEXIBLE METAL CONDUIT (OR EQUIV.) TO BE BONDED TO GROUND AT COUPLINGS ON BOTH ENDS.
ALL CONDUIT BEND RADII TO COMFORM TO NEC MINIMUM BEND RADII STANDARDS.

ALL CONDUIT RUNS SHALL BE SECURELY FASTENED AT INTERVALS OF 10 FT. MIN.,, AND 3 FT. MIN. FROM EQUIPMENT OR STRUCTURE PENETRATIONS
PER NEC ARTICLE 358.30.

MINIMUM CLEARANCE BETWEEN ALL NEW EQUIPMENT TO BE INSTALLED AND ANY NEW OR EXISTING ADJACENT EQUIPMENT SHALL BE 42" FACE TO FACE
ON ALL EQUIPMENT PANELS INTENDED FOR MAINTENANCE ACCESS.

®@ 9©®0

@

CONDUIT ENTRY/CONNECTION TO ELECTRICAL ENCLOSURES SHALL BE SUITABLE FOR GROUNDING AND SHALL BE SEALED AGAINST ENVIRONMENT.

INDICATE LOCATION AND SIZE OF ALL NEW CORE DRILLED OPENINGS THROUGH EXISTING WALLS AND PARAPETS NOT SHOWN IN EXISTING DESIGN DETAILS.

ALL CONDUIT CROSSING EXPANDING AND SEISMIC SEPARATION JOINTS SHALL BE PROVIDED WITH EXPANS[ON/DEFLECTICN FITTINGS. PROVIDE FITTINGS AND

TITLE 24 COMPLIANCE
- ALL WORK SHALL CONFORM TO ALL PERTINENT CODES, REGULATIONS, LAWS AND ORDINANCES AS REQUIRED BY THE STATE OF CALIFORNIA:

2001 CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE, C.C.R TITLE 24, PART1
2001 CALIFORNIA BUILDING CODE (CBC) VOLUMES 1&2, C.C.R., TITLE 24, PART 2
(1997 UNIFORM BUILDING CODE)

2001 CALIFORNIA ELECTRIC CODE (CEC), C.C.R., TITLE 24, PART 3.

(1999 NATIONAL ELECTRIC CODE)

"2001 CALIFORNIA ENERGY CODE, G.C.R. TITLE 24, PART 6

2001 CALIFORNIA FIRE CODE, C.C.R. TITLE 24, PART 9

ADA COMPLIANCE

1. ALL STRUCTURAL MEMBERS AND EQUIPMENT FOR PHOTOVOLTAIC SOLAR PANEL ARRAY TO PROVIDE MINIMUM 8'-2" VERTICAL CLEARANCE FROM (E)
CONCRETE DECK, PER 2001 CALIFORNIA BUILDING CODE, TITLE 24, PART2, VOLUME1, SECTION 1118A.2.

2. ALL OTHER ADA REQUIREMENTS AND CONFORMANCE PER EXISTING FACILITY REFERENCE DRAWINGS

REFERENCES

FOR ALL PERTINENT ELECTRICAL, ARCHITECTURAL, STRUCTURAL, MECHANICAL, GEOTECHNICAL AND CIVIL CALCULATIONS,REPORTS AND SPECIFICATIONS,
REFERENCE EXISTING FACILITY CONSTRUCTION SPECIFICATION DOCUMENTS AND DRAWING PACKAGE:

non
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(E) FENCE FENCE

(N) FENCE TO JOIN EXISTING

ACCESS ROUTE

BEARING AND DISTANCE OF
NORTHERN PROPERTY LINE:
SOUTH B89"30" EAST 542.78'

(N) FENCE TO REPLACE REMOVED
EXISTING FENCE

PHOTOVOLTAIC ARRAY TYP.

AREA OF WORK—\

(N) POWERTRACKER

g

ACCESS ROUTE —\r_

*AS. BUILT STRAW WATTLE
SIGNIFIES. APPROX. SWALE
BOUNDARY '

" - . o o 2,

s

(E) ACCESS ROAD

1) _STAGING AND ACCESS PLAN
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Contractor.

&/. Signature
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: t I g ] ! !
|
L | | |
I
! ? i TRACKER REFERENCE CELL ‘ ‘ FokE SOWER
i | FJ ; L ‘J ‘ AND THERMOCOUPLES CERVIE
; i
' i i | . N
i (6) 4-POLE DC FUSED 0 — 0 o) = | l
i (D;SCONNE%TD%WI;SQES I / / f | ’ (EE) 5‘s"{f\;/R "280 SWITCHGEAR
i (2) 3~-POLI . . " A . GE 1 1 A TOTAL SYSTEM RATING
| 'DISCONNECT SWITCHES » f]{} i : (01" C-pve: PG&E METERING/SERVICE
‘ ] (2) 4~C SHIELDED CABLE, OMNI CABLE D22204, POWERTRACKER PV ARRAY
\ . / (4) THERMOCOUPLE WIRE PAIRS r e I 1042 KWP, 881 KWPTC, 856 KWAC
i | ’ S (1) #14 AWG THWN-2 GND I S SW8MODULES, SANVO HIPZ00
- - |- - - N l 8 MODULES PER STRING, 651 STRIN
’ | I POWERLIGHT l ¢ . PG&E l INVERTER SYSTEM “A*
| N MET_STATION (1) 1 c-pve: T )“;;g;iﬁ'gg 261 KWP, 248 KWPTC, 214 KWAC
(— — —PVC: N 304 MODULES, SANYO HIP-200
] J (1) #14 AWG TWISTED PAIR, ANALOG | — | BMéDL?LhE’IS PER STRING, 163 STRINGS
a0\ INVERTER SYSTEM A ] INVERTER SYSTEM B INVERTER SYSTEM C INVERTER SYSTEM D - . TELEPHONE CABLE - STRING AMPERAGE: 3.59A IMP, 3.83A ISC
\&zo/ T | I . i (1) 0.75" C—RGS: (1) 17 C-PVC (SPARE) | S [ STRING VOLTAGE: 446V VMP, 550V VOC
/,“’g \x\ . e R | § (1) MULT.. CONDUCTOR CABLE I — -
(TYP FOR PV2255-480~P) / DC SWTCH . ST ocswich  \ / UC SWITCH 1\ DC SWITCH | . | | INVERTERSYSTEM"S" |
i y ( — / — “ — I i - TO TELEPHONE PANEL | : . I 261 KWP, 246 KWPTC, 214 KWAC
! ' i . 1304 MODULES, SANYO HiP-200
‘ H i i ( i / | / 8 MODULES PER STRING, 163 STRINGS h
: KANTREX : KANTREX XANTREX XANTREX 7\ FROM | | | STRING AMPERAGE: 3.59A IMP, 3.83A ISC
: — |Pv2255-480-P : —— [pv2255-480-P1 | — |Pv2255-480-P| | — [pvazss—480-P1 . (DAS) =) METERS | @ _ st | STRING VOLTAGE: 446V UMP, 550V VOC
PLC . ] KVA
' S I [ O ) i (1) 0.75" C-RGS: 5 o
> DRY TYPE XFMR INVERTER EYSTEM *C’
. ; (4) #18 AWG TWISTED PAIR CABLE, v 12.47KV—248/1 20V,
l ‘ } . | ' ! BELDEN 11204 SEE SHEET E9.1 ’ 1P/H, W I 258 KWP, 244 KWPTC, 213 KWAG
| | | B ~ wme || e
i P | | | A\ FscHeustic & oETAL 2, 5 | 8— \EDB % PANEL STRING AMPERAGE: 3,594 IMP, 3,834 ISC
: o I | R =S ! GSI SWITCHBOARD 's” I STRING VOLTAGE: 448V VMP, 550v VOC
| ! i NI AN A | 480V, 1600A, 35KAIC, NEMA 3R, 30, 4W
| [ INVERTER SYSTEM "D
; | ; ‘ I 400A P 350A I — g = CGROUND PER 261 KWP, 246 KWPTC, 214 KWAC
! TYP —_— ) = MEC 250 , 3
! T | ac swire : t 1 AC SWITCH AC SWITCH AC SWITCH 0 e [ 16004 I —— 1 1304 MODULES, SANYQ HIP-200
{ \ j \ \, . \ \ f 25A( 8 MODULES PER STRING, 163 STRINGS
/ \ / - TN 350A i CLASS STRING AMPERAGE: 3.59A IMP, 3.83A (SC
) y N y P — L ~» SEE SHEET E1.1 STRING VOLTAGE: 446V VMP, 550V VOG
ST NP R S R ~t s nan 8OVt 1600A ] ! '
: 3504 > | 208/120v ¢ as
~FPA— y I l 4
354 (
\ 3500 ™ ] (1) 3" c-PVC:
—en || 1 : b () J2 NG Cu 108 15w
133% INS LEVEL - SHIELDED,
AP 19A( 15A( 13A( 134 .
2‘3,3:__ R ! ( < ,,(. (1) #2 AWG Cu BARE EQUIPMENT GND
(N) GENERAL SWITCH 1) 3" C—PVC (SPARE
20A:3P | l #L|s1sosx - ¢ )
et 15KV, 600A
. . | VISIBLE LOGKABLE :
(1) 0.75" C-RGS——<p ] L I UTILITY DISCONNECT {85E
: (2) #14 AWG THWN=-2, :
(1) #14 AWG THWN—-2 GND — | —
——
] | d (1) 0.75" C-RGS:
! M (2) #14 AWG THWN-2, .
(1) #14 AWG THWN-2 GND (1) 3" c~pvC:
b (3) #2 AWG Cu MV-105 15kV
133% INS LEVEL SHIELDED,
| v (1) #2 AWG Cu BARE EQUIPMENT GND
! . (3) 120V CIRCUNTS (1) 3" C—PVC (SPARE)
| . Pl FOR  LIGHTING/OUTLETS 12,470V
R 1At 1000KVA
- S 1 =575%
277V/480V
8 g'c':ocizm THWN-2, 83 g:)ocl?sz THWN-2 83 §;o°EZ$?£ THWN-2, O ity (4) 4" c-PVC
-2, -2, -2, 3) 500 KCMIL THWN-2, - "
(1) #3 AWG THWN-2 N. REFERENCE, (1) #3 AWG THWN-2 N. REFERENCE, (1) #3 AWG THWN—2 N. REFERENCE, H #3 AWG THWN—2 N. REFERENCE, 480V CIRGUT TO TRAGKERS 1-3 #4/0 AWG BARE CU GND IN EACH 4"
(1) #3 AWG THWN-2 GND (1) #3 AWG THWN—2 GND (1) #3 AWG THWN-2 GND (1) #3 AWG THWN-2 GND (1) 1* c-pve: TO EQUPMENT PAD REGAR >—E?g ;g%kiwé -z, : -
(3) #6 AWG THWN-2, (1) #4/0 AWG THWN-2 NEUTRAL REFERENCE
(1) #8 AWG THWN-2 GND
. ¥ - (1) 4" C~PVC (SPARE)
480V CIRCUIT TO TRACKERS 4-6 :
(1) 1" C=PVC: b . GENERAL ELECTRICAL NOTES:
{3) #6 AWG THWN-2, . . -~ EXISTING EQUIPMENT IS REPRESENTED BY A CONTINUOUS DASHED LINE,
1) #8 AWG THWN—2 GND - ALL DC COMPONENTS SHALL BE LISTED FOR 600VDC.
m# : -ALL CPYC SHALL BE SCHEDULE 80. ALL DIRECTIONAL BORED CONDUIT SHALL BE SCHEDULE 80 HOPE SUITABLE
¥ FOR DIRECTIONAL BORING AND MUST CONTAIN A TRACE WIRE.

« ALL TRANSITIONS TO UNDERGROUND PVC SHALL BE RIGID COUPLINGS,
- ALL ABOVE GROUND CONDUIT SHALL BE RIGID GALVANIZED STEEL WITH THE EXCEPTION OF CONNECTIONS TO
TRANSFORMERS AND MOTORS.
- CONDUIT CONNECTION TO TRANSFORMERS AND MOTORS SHALL BE ALLOWED TO BE LIQUID-TIGHT FLEXIBLE
METALLIC CONDUIT TYPE CONDUIT.
- CONDUIT ENTRY/CONNECTION TO ELECTRICAL ENCLOSURES SHALL BE SUITABLE FOR GROUNDING (PER NEC
250.97) AND SHALL, BE SEALED AGAINST ENVIRONMENT.
~ CONNECTION TO EXISTING GROUNDING ELECTRODE SYSTEM SHALL HAVE A RESISTANCE OF 25 OHMS MAX (PER |
NEC 250.56).
- INVERTER-INTEGRATED PROTECTION INCORPORATES THE FOLLOWING PROTECTIVE FUNCTIONS (PER UL-1741): |

50/51 PHASE OVERCURRENT
59 OVERVOLTAGE

REC@RD DRAWING o OVERFREQUENCY

ac ’ 81U UNDERFREQUENCY
Contracto SIN GND FAULT
ANTHSLANDING PROTECTION

Signature ) j

£0 S)( A Ct Date: Q [q /0? - DG VOLTAGE FROM THE ARRAY 1S ALWAYS PRESENT AT THE DISCONNECT AND DC TERMINALS OF THE INVERTER
: DURING DAYLIGHT HOURS, LIVE WIRING SAFTEY AND CAUTIONARY PRACTICES SHOULD BE EMPLOYED DURING
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TOTAL SYSTEM RATING

-POWERTRACKER PV ARRAY
1042 KWP, 881 KWPTC, 856 KWAC
5208 MODULES, SANYO HIP-200
8 MODULES PER STRING, 651 STRINGS
STRING AMPERAGE: 3.59A IMP, 3.83A ISC
STRING VOLTAGE: 446V VMP, 650V VOC

TRACKER 1 TRACKER 2
74 STRINGS "] 74 STRINGS
&

INVERTER SYSTEM NUMBER OF STRINGS
A 163 I I
B 163 :
/_‘—_‘_"‘ﬂ
c 162 |
o . @— L b—d b
NOTES; 1
1. DETAIL NOMENCLATURE (TYP.):
A1 - COMBINER BOX #1, INVERTER SYSTEM A, EE - -
(XX) - NUMBER OF FUSES/STRINGS PER COMBINER BOX A2
EACH STRING CONSISTS OF (2) CONDUCTORS. (37)
FSC.2 - DC FUSE SWITCH 2 OF SYSTEM C. .
2, POSITIVE LEG OF COMBINER BOXES SWITCHED WITH TWO POLES IN SERIES TO PROVIDE LOAD BREAK CAPABILITIES. E
FUSES IN SERIES SHALL BE OF CLASS RK1 OR RK5 AND HAVE SAME RATINGS AND BE LISTED FOR 600VDC. .
3.DC FUSE SWITCH SHALL BE WITHIN 10" OF INVERTER DC DISCONNECT. [elele-
4, SPARE CONDUITS FROM COMBINER BOXES A1, 81 & A3 SHALL BE PVC SCHEDULE 80 & MUST TERMINATE AT PULL BOX
PB1 AT SOUTH WEST CORNER OF ARRAY, FROM PB1 INSTALL (1) SPARE 3" C-Sched 80 TO EQUIPMENT PAD VAULT VIA
DIRECTIONAL BORE. :
5. ALL DIRECTIONAL BORED CONDUIT MUST BE OF TYPE HDPE AND MUST CONTAIN A TRACER WIRE, O ¢
Htem # CONDUIT TABLE OF CONTENTS FUSE
| @asxemcaly. 244) MAX #12 AWG USE-2, (1) # AWG BARE CU GND -
1 GUTTER (244) () O —< b
(1)3.5 C-RGB & )
2 | ()4 csehedso (130) MAX #12 AWG USE-2, (1) #6 AWG BARE CU GND Y
g |(125" CSchad80d (2) 400 KCMIL THWN-2, (1) #1 AWG THWN-2 GND 2250 NI S
(1) 3" C-SPARE 10 DC FUSED SWITCH
4 [{1)21/2" C-Sched 80 (2) 400 KCMIL THWN-2, (1) #1 AWG THWN-2 GND 225A FSA.1 VIA PULL BOX
1) 25" C-Sched B0 & y y
5 (13" COPARE (2) 350 KCMIL THWN-2, (1) #1 AWG THWN-2 GND 225A
€ s
6 | (1)21/2" C-Sched 80 (2) 350 KCMIL THWN-2, (1) #1 AWG THWN-2 GND 2254 0 EQUIPMENT PAD
RS hedB0E GROUND ELECTRODE
~Schel
7 (1) $ CEARE (2) 300 KCMIL THWN-2, (1) #2 AWG THWN-2 GND 225
8 | (1)24/2" c-5ched 80 (2) 400 KCMIL THWN-2, (1) #3 AWG THWN-2 GND 350
(1) 25" C-Sched 80 & ; ) y
9 (1) 3* CSPARE (2) 400 KCMIL THWN-2, (1) #3 AWG THWN-2 GND 350A
(1) 25" C-Sched B0 & y )
10 (9" CSPARE (2) 500 kCMIL THWN-2, (1) #3 AWG THWN-2 GND 350A
11 |(1)21/2" c-Sched 80 (2) 500 KCMIL THWN-2, (1) #3 AWG THWN-2 GND 350A
(1) 25" C-Sched B0 & y )
12 (1) 3* C.SPARE (2) 350 KGMIL THWN-2, (1) #3 AWG THWN-2 GND 350A
13 | (1)2"C-Sched 80 (2) 4/0 AWG THWN-2, (1) #4 AWG THWN-2 GND 225A
ARRAY STRING HOMERUNS
COMBINER BOX POSITIVE NEG. & GND.
CONDUCTORS CONDUCTORS
} 600VDC, 400A NEMA 12
1SOD H4B5AWK
,
i i
R (
| ’ | | i' =
, ) q
8A el |
CTiin
i i Y
@ o @ @ _ ;
e
7! | |
TO INVERTER

AWG BARE CU TO ARRAY

#4/0
SUPPLEMENTARY GROUND ELECTRODE—‘f

&
|

| 4/0 AWG BARE CU GROUNDING eer >
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EQUIPMENT PAD GROUND ELECTRODE L

i

|. @_%J_L

||

N

e

[ L
TO FSB.1 VIA PULL
BOX

{1) #4/0 AWG BARE CU
SUPPLEMENTARY ELECTRODE

(YP)

COMBINER BOX POSMIVE
CONDUCTORS

TRACKER 3
141 STRINGS

ES

TRACKER 4
162 STRINGS —I

e

TO FSA.2 VIA

PULL BOX

.

J

TO FSB.2 VIA
PULL BOX

ARRAY WIRING DETAIL
SCALE: NTS

NEG. & GND.
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SQD H365R
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N / |
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GROUND ELECTRODE

TRACKER 5
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TRACKER &

B 88 STRINGS B

:
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T0 FsD.1
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XANTREX PV2255—-480—P INVERTER SYSTEM

(SEE PLANNING AND INSTALLATION GUIDE FOR WIRING DETAILS)
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fTT\ég/ 2y o 70 68
— ” — SWITCHGEAR
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(2) 3" C-LFMC
IN EACH 3%
(3) 500 KCMIL THWN~2,
(1) #2/0 AWG THWN-2 GND
- - - - -

TO EQUIPMENT PAD

( E ) COMBINER BOX DETAIL
SCALE: NTS

W

(E) DC FUSED DISCONNECT DETAIL
SCALE: NTS

(E) 3—POLE DC FUSED DISCONNECT DETAIL (FSC.2 & FSD.2)
SCALE: NTS .

~

(4N INVERTER DETAIL
\—/ SCALE: NTS
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COMBINER BOX B2
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ot
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STRINGS
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1 70 COMBINER
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SCALE: 1'=20

(1) 1".pvC CONDUIT & (1) DZ’ DIAGRAMMATIC (TYP)
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SEE~SHT. E7(TRENCHING
PLAN) FOR ACTUAL ROUTING

® - ||RemeeSdart oot 6luloy

3" PVC CONDUIT

PLACES, BACKFILLED

PULL BOX PB2
/ BORING PIT 7

NOTES:

1. FOR CONDUIT & COMBINER BOX
MOUNTING SEE SHT E10.0

2. FOR STRING LAYOUT SEE SHT ES
3. FOR ACTUAL TRENCH PATHS SEE
SHEET E7

4. SEE SHEET E2.0 FOR CONDUIT AND
CABLE SCHEDULE.

5. HDPE TO PVC SCD 80 COUPLED

H TYCO MOON=LINK

6. FOR PULL BOX LOCATION SEE
SHEET E7

6"x6" WIRE GUTTER TYP

ANDARD SCHED 80 PVC

RECORD DRAWIN

HDPE SCHED 80

STANDARD SCHED 80 PVC
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FINISH GRADE

SEE PLAN VIEW FOR LOCATION

PBY

210" 225" 240" 255 270

COUNDUIT RUN FRO!
ARRAY:

COUNDUIT RUN TO
S 1-3 EST

PULL BOX Wi

DIRECTIONAL BORE

TRACKER MOTOR
& PLACES (TYP)

Y \
R FOUNDATION TYP

TYP CONDUIT DUCT
BANK SECTION

.
NCE PIT-.

4%6% e L
DIRECTIONAL. BORE ENTRANCE PIT
4%6'x4"

1955210

75",

PULL BOX PB1
(H-10)

LEGEND

( > GROUNDING AND TRENCHING PLAN :
SCALE:1/32'=1'-0"
BARE GND R

mammaswsamm  AC TRACKER MOTOR WIRING

®=r e 1wmemm  BARE GND CONDUCTOR, DC CABLE & AC TRACKER WIRING
BORING PATH (BARE GND CONDUCTOR, DC CABLE & AC TRACKER WIRING)

AC & COMM. LINK

REQQRD DRAWI

NOTES:

1. FOR ALL TRENCHES ADJACENT
TO A PIER, RECOMPACT BACKFILL
TO 95% REL. DENSITY

2. SEE SHEET E2.0 FOR CONDUIT
AND CABLE SCHEDULE.
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CENTER CLIP W/_

GROUNDING TEETH
(P/N 1505-960)

PV MODULE

™~

(2) HEAVY HEX
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& LOCK
WASHERS

CENTER CLIP
W/ GROUNDING
TEETH

TORQUE TUBE

<

3/8 U~BOLT

(P/N 1503-096)

é )MODULE 70 MODULE TO TORQUE TUBE GROUNDING
SCALE: 3'=1-0

"~/
TORQUE TUBE
3/8 U-BOLT

PEDESTAL

STEEL BEARING

6"x6" WIRE GUTTER

BOND CONTINUOUS
#6 AWG BARE CU GND
TO GUTTER SPANS
USING STANDARD LAY-IN
LUG

BARE CU GROUND

CONNECT TO GND BAR—/

(P/N 1503-471
GROUND BRAID
ST

\ PV MODULE

(P/N 1503-908) /-
SELF~DRILUNG HEX HEAD

TORQUE TO 100 IN-LBS.

= APPROXIMATELY
M~ 20"

3 TUBEI

RAP

THIS DETAIL TO BE INSTALLED AT PERS W/

WIRE GUTTER [NSTALLATION

(E)TORQUE TUBE TO PEDESTAL GROUNDING
SCALE: NTS

#4/0 AWG BARE CU GND

- CONTINUQUS #6 AWG BARE v
CU GROUND BONDED TO
INSIDE OF EACH SECTION
OF GUTTER

N

LAY-IN WIRE GUTTER—\

e

LOCATED INSIDE GUTTER

"

#4/0 AWG CU BARE GND
BONDED TO CU ROD USING
HY TAP CONNECTORS OR
EQUIV. PER NEC 250.70
(Tye)

(P/N 1503-471) FINISH GRADE
GROUND BRAID

STRAP

NOTE: NUMBER AND SIZE OF -COMBINER BOXES VARIES.
SEE ELECTRICAL SITE PLAN FOR EXACT NUMBER AND SIZE.

56—STRING COMBINER
BOX TYP

BARE GROUND WIRE
-CAD WELDED TO MAIN
ELECTRODE TYP

B

FINISH GRADE

#6 AWG
BARE CU GND

N 1\

CAD WELD

BARE CU GROUND
/ ELECTRODE
) ]

SOLID CU GROUND ROD

}
C—PVC TO EQUIPMENT
PAD (TYP)

4\ TYPICAL GUTTER AND COMBINER BOX GROUNDING

, SCALE: 3/4'=1-0

GROUNDING ELECTRODE CONDUCTOR TO
ELECTRICAL EQUIPMENT

NONMETALLIC PROTECTIVE SLEEVE,
(INSTALLATION FIELD VERIFIED)
GROUNDING WIRE CONNECTION

REINFORCING BAR NOT LESS THAN 1/2"
DIAMETER AND AT LEAST 20' LONG

. o " Rt Tt " -
i o i o0 oo — D
]

BONDED 10 PIER
PER NEC 25070 L1
N () //
STAINLESS STEEL LAY-IN,
UGS © 36" OC
. -

P

» /
10’x1/2" SOLID CU GROUND ROD
(Tve)

(;) TYPICAL GROUNDING AT GUTTER
SCALE: NTS

é

#5 AWGC BARE CU
~ QUIPMENT GROUND

N E(
N CONNECTED TO GROUND
\ BAR OF COMBINER BOX

CU BARE GROUND
\\/ELECTRODE

- 36" MAX ot

/" BED IN SAND TO COVER 6" MIN

BACKFILL W/ NATIVE MATERIALS

BURIED ELECTRICAL
WARNING TAPE

BARE CU ELECTRODE
BURIED 24" MIN. BELOW GRADE

[}

12 Mmoo

NOTE:
ACTUAL NUMBER AND
SIZE OF CONDUITS MAY °
VARY FROM THIS DETAIL.
REFER TO CONDUIT
SCHEDULE FOR ACTUAL
NUMBER AND SIiZE OF
CONDUITS.

24" MIN

TYPICA
SCALE: NTS

\L» %
~  \EAREEU=RESTRUDE[3 ]

L CONDUIT BANK_SECTION

(N) CONC. SLAB NOTES:
(E) PAVEMENT/SOIL EACH SECTION OF GUTTER SHALL BE BONDED TO A CONTINUOUS #6 AWG BARE CU
- GROUND CONDUCTOR PER NEC REQUIREMENTS.
IN AREAS WHERE THERE IS NO POSSIBILITY OF A VEHICLE DRIVING OVER THE BURIED
CONDUCTORS, MINIMUM DEPTH MAY BE REDUCED TO 18". (REFERENCE: NEC TABLE 300.5)
SUPPLEMENTARY GROUND ELECTRODE MAY BE PLACED ANYWHERE IN THE TRENCH, AS
LONG AS THE MINIMUM DEPTH REQUIREMENTS ARE MET. (REFERENCE: NEC 250.54)
4. VERTICAL STACKING OF CONDUIT IS ALLOWED WHEN REQUIRED TRENCH WIDTH GROWS
: BEYOND WHAT IS REASONABLE OBTAINABLE. MINIMUM DEPTH REQUIREMENTS MUST BE
MAINTAINED.
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‘ EQUIPMENT PAD GROUNDING FLECTRODE DETAIL
\£9.0/ SCALE: 1" = 1—0

By: S.W ~
ignoture -
Q%AMQ_LDGW: Qﬁ:{.@

& , 01/19/07 | BARE GND ROD REPLACES BURIED 4/0 BARE GND; 4/0 GUTTER G

ND; WIRE BRAID GND|

A 0s/22/ CUSTOMER wME | AS SHOWN APPROVED DEPUTY CHIEF ENGINEER
05/22/07 {RECORD INFORMATION AW : :
POWERLIGHT | sovous vauay oo ™ GROUNDING & TRENCHING
SOLAR ELEGTRIC SYGTEMS 10 | 04/18/07 | AS BUILT AW SANTA ROSA, CA DATE : 05/04/07 SUBMITTED gﬁmﬁcgrguﬂ%@%”' DETAILS
2004 BAN PABLO AVENUE g 01/16/07 | FOR REVIEW — EQUIPMENT CANOPY DRAWINGS MS SITE: oRA ¢ s ADJUST SCALE ACCORDINGL
BERKELEY, CA 94702 8 01/10/07 | FOR CONSTRUCTION —~ E DRAWINGS MS 22875 8TH STREET EAST DESIGNED FILE NAME: DRAWING
(510} £40-0350 o, Py Py v SONOMA CA CHECKED : DS cB CONTRACT NUMBER: 10338 SVCSD POWERTRACKER NUMBER: E8.0 SHEET 120F 35
2/2378U07 e PH






Notes:

1. An additional sweep between new MV switch and transformer is included in cable pulling calculation to
allow for alignment during field instailation. If possible, a straight conduit run should be used between
these two points. If additional bends are required to make transformer pad connection contact
engineering for cable pulling recalculation.

2. Minimum bending radius of #2 Cu MV-105 15kV w Shield is 12 inches. Maintain minimum bending
radius in all pull-boxes and switchgear.

3. Use lubricant for all cable pulling. Maintain slow speed to avoid burn-through. Safety Existing Pad
Tape
Cable Pulling Calculation - from Main Switchgear to MV Switch Cable Type :#2Cu MV-105 15kV Shield
Input Results Weight 561 lbs/1000ft one conductor
Inside Cable : Coeff. Forw ard from (1 10 7) Reverse (from7 to 1) o # Cond. 3 number of conduclors
wooiloodi . jLength (Radus: Angle |Weight of Frict, | Angle | In Tension {OulTension: Sidewall | i Tension :OutTensien: Sidew all Bq; Grd. #2Cu Bare
Seclion| Start i End Type L R ] w K (] T1 T2 Tension T1 T2 Tension Weighti 204.9  :lbs/1000ft one conductor /
Num| Point | Point feet : feet iDegrees| Ibs/ft Radians Ibs Ibs Ibs/it lbs lbs Ibs/ft # Cond. 1 number of conductors
1 0 1 VERTDWN 5 3 90 1.888 0.5 1.571 0 -13 -4 6 16 5 Total Weight 1888 1bs/1000ft all conductors
2| 112 ISR 7 1.888 | 05 | 0.000 -13 -7 0 0 6 0 Max Sidewall: 500 lbs/fl (15kV) 24" Min 4"
3| 2 3 iHZN 3 2 90 1.888 | 05 1.571 -7 0 0 -9 0 0 Max Tension 1590 ilbs (3 conductors)
4 3 4 VERTUP 3 -2 90 1.888 0.5  1.571 0 2 1 0 -9 -4 Type of Conduit: [WAY -
Coeff. of fric. 0.5 uses lubricant +
0 VerUp /3 't
4 _ / Z J
e 1 RA-2Z Flne . v 4"
e
o 0
Hrzn. S / (2 TRENCH DETAIL 1
. Vert. Down \§8.]/ SCALE: NTS
Str.
Cable Pulling Calculation - from MV Switch to Transfromer i Cable Type i#2Cu MV-105 15kV Shield .
..................... nput: . Results - Welght: 561 bs/1000ft one conductor Safet
Inside : Cable | Coeff. Forw ard from (1 to 7) Reverse (from7 to 1) # Cond. 3 number of conductors are y
Length i Radius: Angle |Weightiof Frict.| Angle | In Tension OulTension?f Sidewall | In Tension iOut Tension: Sidewall Eq. Grd.i#2Cu Bare Tape
Section| Start : End Type L R i © w K [c] T1 T2 Tension T T2 Tension Weight 204.9 Ibs/1000ft one conductor "
Num| Point ; Point : Aeei\: feel iDegrees| Ibs/ft Radians Ibs lbs Ibs/ft lbs lbs Ibs/ft # Cond. 1 number of conductors 12
1 0 1 VERTDV](N 5 \3 i 90 1.888 0.5 1.571 0 -13 -4 331 728 243 Total Weight 1888 Ibs/1000ft all conductors
2{ 1 2 iSTR | ) 1888 0.5 | 0.000 --13 128 : 0 189 i 331 0 Max Sidewall; 500 ilbs/ft (15kV) T
3 2 3 iHNZ 5 12 22 1.888 0.5 0.384 128 156 13 156 189 16 Max Tension 1590 Ibs (3 conductors)
41 3 4 HNZ 5 12 . 22 1.888 i 0.5 0.384 156 189 - 16 128 156 13 Type of Conduit: PVC
NI 00 1 O I B 1888 05 | 0.000 | 189 "1 Ta IO TS % o Coeff. of fric.| 08 fuses lubricant ] =
6] § 6 {VERTUP 5 3 : 90 1.888 0.5 1.571 331 728 243 0 -13 -4 " . =11 -
30" Min % =] "
2 Hrzn.
: 6 ®0
[~ o Y,
or \7/ e R32 // g
Vert. Down™— - , )
i /‘\‘ + ' Fine 4
1 g ] 7
150" Vert. Up
CHANGED 4 /3 TRENCH DETAIL 2
Hrzn. \§9.)/ SCALE: NTS
CABLE PULLING CALCULATIONS ' Sir.
saavs TO 57 RECORD DRAWING,
Contractors \
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FROM EAST

CAD WELD TYP

ARRAY

FROM WEST

ARRAY

SUPPLENTARY #4/0
AWG BARE CU GROUNDING
ELECTRODES TIED TO REBAR

REBAR NOT LESS THAN

1/2" DIAMETER AND NOT
LESS THAN 20' LONG \

10' COIL OF #4/0 CU

COMING UP THROUGH

CONCRETE W,/ CONDUITS.

7O BE BONDED TO GROUND

BAR ON TRANSFORMER SECONDARY

dessnsy
NE CORNER OF PAD ; ;
] / '
B\_GROUND BAR 3
(TYP)
§ 1
H i
§
§
:*(.
kY ®
[ bee
) ® @ o ;
[©] o o] &)
.\\ .l\ .\ ’ “\
. . \.. .
\ GROUNDING LAYOUT PLAN
SCALE: 1/4" = 1-0" !
DC FROM DC FROM 0C FROM DC FROM
COMB BOX COMB BOX COMB BOX COMB BOX
A, A2 8.1, B.2 C.i. €2 .1, D.2
. L ' i
i ] ! H 1 il ot
i ! DC FROM ! ! DC FROM ! ) DC FROM ! ' DC_FROM CAT 5 CABLE TO
i | coMB BOX : :chB BOX : }comaseox ! lcowg gox AC TO TRACKERS MODEM IN SWITCH GEAR S
Vo ;o1 B [ C. : i . 1
Wy gn ] : i . 70 TRACKER REF CELL -/ -, SPARE
20" X 4" (TYP) ! ' P : = [T 4 ARRAY #2 .° T
: ! H f f . e N
o ; ] z T -
[ 3 “])
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1 1 1 o0
1 1 <t
H 1 1
. I 1 ‘
O e T : /J
[
eof —- L
o
.

18" X 6" (TYP)—] '®

NVERTER
SYSTEM A

8" x 8" (TYP)—\|

1T O e

SERIAL #
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INVERTER  SERIAL §
§Y5TEM B 1080

INVERTER  SERWAL #
SYSTEM C 1057

.‘..:.@,... -

JS /

INVERTER
QUTPUT AC

. ; IEEPOIS
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7 ——
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® ® ® ® ® ® ® ®
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(E) EQUIPMENT WEST ELEVATION
SCALE: 1/4"=1"=0"

ol

[T

(E) EQUIPMENT NORTH_ELEVATION
SCALE: 174"=1'~0"

EQUIPMENT KEY:

® DAS

@ 225 KW ISOLATION XFMR 2350 LBS

@  AC DISCONNECT
“@ 225 KW INVERTER 2300 LBS

® DC DISCONNECT

® DC FUSE BOX

@  GENERAL 480V SWITCHGEAR 3500 LBS

® 1000 KVA DRY TYPE STEP-UP XFMR 8600 LBS
NOTES:
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Contractog,~\ &
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1. REFER TO E2.0 FOR EXACT CONDUIT AND WIRE
SCHEDULES.

2. REFER TO S3 FOR EQUIPMENT PAD REBAR AND
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Notes:

1. Locations are approximate. Maintain working clearance around MV Switch. Orient as shown for
operating clearances.

2. All conduit must be listed for underground use.

3. There is a grounding grid around the existing pad. Maintain clearance of RMC from grounding grid.

4. Tie into existing MV Switchgear at output bus. Spare lugging holes are available on bus..

5. Minimum bending radius of #2 Cu MV-105 156kV w Shield is 12 inches. Maintain minimum bending
radius in all pull-boxes and switchgear. .

6. Connect (4) EQ. GND TO (E) EQ. GND IN "SWGR 8",

Grounding Box

Existing Pull Box

SVCSD "SWGR 8"
GE 15kV, 1200A

\E8.V/ loc. Aprox. Plan View Marked Water
.
‘
< = a— :_ra'[()l ]
Catb & Spare
New Pad for d @
MV Switc
~
a— 1 1§ 1610] ——, j

2 -3"PVC

NBollards

(N) General Switch

MV Switchgear
1 |
. New
Hiug / Connection
PHAS 1]
PG&E 12.47kV A R ’ fsrié‘i‘efnv
3W, 3P Source \
existing \ C B A
—— to SVCSD facility - From 15kv
Disconnect
switch
[ ]

( E) INTERCONNECTION DETAIL
SCALE: NTS

*—t

N
K (1) - 3" Sch 80 C-PVC
(

#LIS1508X 1) - 3" Sch 80 C-PVC spare
vi _b: 5‘I<_V’c ggg@ (3) - #2 Cu MV-105 15kV 133% Ins Level
1sible Lo Shielded
. Utility Disconnect | g5 (1) - #2 Cu Bare Eq. Grd.
] New . N o
[ ow xisting
Geperal MV
Switch 200A Switchgear (1) - 3" Sch 80 C-PVC
15kV v D/ (1) - 8" Sch 80 C-PVC spare
\ ull Box d (3) - #2 Cu MV-105 15kV 133% Ins Level
N 48x36x20 Shielded
) NEMA 3R (1) - #2 Cu Bare Eq. Grd.
[ Hi | 1000KVA 12.47KV Delta to
- AAANAL/ 480V Grd Wye
/v xisting Y Y Dry Type in NEMA 3R
(S 1 E/ I 1113 Pad
O T to Powerlight 480V, 1600A
. " Switchgear
Elevation View )3 Ve Elevation View s
facing south - (facing east)
( g ) fo Tx Pad
MEDIUM_VOLTAGE INTERCONNECTION @ INTERCONNECTION SCHEMATIC
SCALE: NTS SCALE: NTS
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PV MODULE
STRING WIRES

RUBBEI
8"x6" GUTTER (TYP)
WIRES FROM

MODULES TO
COMBINER BOX

CONDUIT FITTING

C—RGS FROM
GUTTER TO' GRADE

) )\—TORé!.jIE TUBE

STEEL BEARING

56 STRING
COMBINER BOX TYP

MOUNTING BRACKET
CONCRETE PAD

FINISH GRADE

CONDUIT FITTING

SUB~GRADE
C-SCEDULE 80
PVC (TYP)

coneed

UNISTRUT BELOW (TYP)‘\
646" LAY-IN GUTTER (TYP)

TORQUE TUBE ABOVE

2500 PSI CONCRETE

COMBINER BOX

MOUNTING BRACKET
CONCRETE PAD

90% COMPACTED SOIL

FINISH GRADE7

6" Mint

TORQUE TUBE

CENTRAL BEARING .
; / PIER

COMPRESSION
FITTING (TYP)

-

BEARING PEDESTAL PEDESTAL
WIRES FROM H FO!JNDATION

MODULES

SECTIONB-B

" BEARING

C—-RGS TYP FROM
GUTTER TO GRADE

DRIVE CONTROLLER

PHOTOVO

DC TC EQUIP. PAD;J
SUB-GRADE C—SCEDULE
80 PVC (TYP)

LTAIC
MODULES ABOVE

BACKFILL WITH

2500 PSI CONCRETE

C—SCHEDULE 80
BELOW GRADE TYP —1

80 PVC
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(1 COMBINER BOX MOUNTING & WIRING

&6/ SCALE:3/4” = T-0

J
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C—RGS (TYP)
€
T~ BACKFILL WiTH

2500 PSI CONCRETE
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o
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NOTES:

1

2
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DRILLED/SCRATCHED SURFACES AFTER INSTALL.
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WIRES FROM PV
MODULES

JUNCTION BOX

MC CONNECTOR
(TYP)

BEARING RETAINMENT
(P/N 1505-917)

1-1/4" BARBED FITTING
& FASTENER

6"x6" LAY-IN GUTI'ER-\

HOSE LOOP FROM
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TO BARBED FITTING
(0) MIN 30"
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R e

|
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26" MIN

|

L
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1
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PLATE FITTING
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—

\/.\’V

]

PLATE FITTING
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T HEX_HD §"-13 sS
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| —6" 6" LAY=IN GUTTER

{E) STRUT CHANNEL FITTING DETAILS
SCAE: S = 1-0"

[ ~~—sTrRUT
. - CHANNEL
207 Mib. BELOW
|_—LAY-IN GUTTER
36"
| S—
HOSE CLAMP
DRILLED B* ¥
WEEP-HOLES N,
EVERY 36" SEE
NOTE 4

NOTES:

0 PIER W/ |
SELF—TAPPING SCREW

(PART #1503-909 ONLY)

TIGHTEN TO 100 IN—-LB

RUBBER HOSE
FROM PIER HOSE
CLAMP (C) TO
BARBED FITTING
(D) MIN. 30"
LONG

1-1/4" BARBED FITTING & FASTENERS

WIRES TO COMBINER BOX

\SELF-DRILLING FASTENER 12-24x7/8"

—_— = 3 )
- XTEND RUBBER HOSE
ACROSS CENTER GAP
. AND FASTEN TO
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WIRE TIES /
]
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W WIRE TIES (TYP, I (5’
= it ; R 3
'| s 1 - <’J - = > |'
— > ——
h T
i (2) SS HOSE CLAMPS
ON BEARING RETAINMENT
3 1l
GROUNDING 5
Ay : /—RUBBER HOSE
1
j ll u
1\ TYPICAL MODULE TO MODULE WIRING
\E6/ SCALE:1-1/2" = 10"
— -».;..‘-_J\ : S——
{
: A7) LAY-IN GUTTER WIRES FROM
MODULES
: CHANNEL NUT
; UNISTRUT P/N RUBBER HOSE
: / P3010 OR
WIRES FROM PV MODULES E; . EQUIVALENT PIPE CLAMP
. . 45" 8
UV RESISTANT PLASTIC WIRE TIE HOSE (A TO D) :""3} é%ﬁf&w,\ﬁﬁ'&” . PIER
: 9'~6" TOTAL o  —
(X2) HOSE CLAMPS ON ¥ - MEMBERS
i HOSE CLAMP MOUNTED
i
Ed |

(SCREW, S-D, )-;fwn, #14 2 ¥

WIRES FROM MODULES
TO COMBINER BOX

[F]Lav-IN GUTTER 4

SELF—DRILLING FASTENER

3PT, 410 S5)
[Z] STRUT CHANNEL

1-1/4" BARBED FITTING & FASTENERS

HOSE
(B} PIPE CLAMP 4.5 o

PIER

. WIRING AND_MOUNTING DETAILS
\—/ SCALE:3™ = 1"~0"

ALL LAY—IN GUTTER: 6” X 6" NEMA 1 WITH KNOCKOUTS FASTENED TO STRUT CHANNEL EVERY 36"; HOFFMAN P/N FB66T1120GVWK OR EQUIV: COUPLE WITH HOFFMAN
P/N FB6GUCGY OR EQUIV. DRILL WEEP HOLES EVERY 36".

SEE NOTE 8

150120 WASHER, LOCK, SPLIT, HVY. 3/8. GRS 5
2 1503-909 [SCREW, S~D, HWH, 14 X 3/4, 410SS 4
4 5100-084 [NUT, HEX, 1/4-20. 18-8 S5 3
3 506-608 |WASHER, STAR. 1/4, 18-8 SS 2
506-607 [SCREW, PH. PHIL, 1/4-20 ¥ 1/2. SS 1
4 501-259 |HEX NUT Q
2 504-979 | BEARING PLATE 9
505-917 [CARRIAGE BOLT 8
505-156 |CLAMP, HOSE, WORM DRIVE.5/16 7
504-082 |LOCKNUT. STEEL, RIGID. CONDUIT, 1.25 6
504-08 FITTING, HOSE BARBED;MALE POL R
505-91 HANGER. CONDUIT, 1 3/4", 3/8" HOLE 4
504-040 |HAMGER. CONDUIT, 1" 3/4", 1/4" HOLE k)
506-607 [HOSE, EPDM, ALL—FLOW. 1 1/4 2
1 506-568 _[ASSY. ENCLOSURE. J-BOX, REF CELL 1

WIRES FROM PANELS:

PIER —/

S

(E) REFERENCE CELL MOUNTING
SCALE: 3/4" = 1-0"

\

Y

RUBBER
HOSE

HOSE CLAMP

®

ODEE)

SEE NOTES 6&7

STRUT CHANNEL

\OUTDOOR RATED FLEX

CONDUIT AND FITTING

MOUNTED TO PIER

W/ SELF—TAPPING

SCREW (PL PART

#

1503-909 ONLY).

TIGHTEN TO
100 IN/LBS

TORQUE SPEC:
TIGHTEN TO
132 IN-LBS

ALL STRUT CHANNEL: 3-1/4" X 1-5/8" HOT-DIPPED GALVANIZED ASTM A123; UNISTRUT P/N PSO00HG OR EQUIV.

ALL STRUT CHANNEL PIPE CLAMP: 4-1/2" @ STAINLESS STEEL; UNISTRUT P/N P1121 UNLESS OTHERWISE NOTED.

4. SUB—CONTRACTOR TO USE TOUCH-UP GALVANIZED PAINT TO COAT DRILLED/SCRATCHED SURFACES AFTER INSTALL.

5. LOCATE HOSE CLAMP NEAR THE CENTER OF PV.
6. ATTACH J~BOX TO THE SIDE OF THE GUTTER USING SPECIFIED HARDWARE. ENSURE THAT SCREW HEADS ARE LOCATED ON THE INSIDE OF THE GUTTER.

Contractor:

REGORD DRAL\Q/ING

BY Signoture ~ =~ %
angq égSﬁC: Dute:@lﬂ laz

7. ADD )" WEEP HOLE(S) TO THE BOTTOM OF J—-BOX NEAR THE LOWEST EDGE OR CORNER.

PROFESSIONAL COLD GALVANIZING COMPOUND.

8. ADD SEVERAL %" WEEP HOLES TO THE LOWEST POINT IN KNEE OF THE HOSE TO ALLOW FOR DRAINAGE.

COVER THE CUT EDGE WITH LIBERAL AMOUNTS OF RUSTO-OLEUM
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TORQUE TUBE WELD ; ‘
EVERY 38’ j /B 9 SANYO PV MODULE: MOUNTING TYP.

: : \M3AM3/ TRACKERS 1 & 2
N3N (vp) | -@ COMBINER BOXES  _1oRqUE TUBE 5
e /N / 3

!
AT BT MR, BB MAK
(HEIGHT VARIES W/ GRADE)

i

FOR FOUNDATION DETAILS
SEE DRAWINGS S.0-S2

' - DRIVE STRUT BEARING PEDESTAL (TYP)
5" (TYP) —ta-m—om

T\ TYPICAL EAST/WEST FLEVATION ARRAYS 1-6
\E4/ SCALE:1/8" = 1-0" ]

DRIVE STRUT WELD @ 38' (TYP)
p i 87— 7.000" TYF

T2V 3 DRIVE MOTOR
M2/ ASSEMBLY

i

SWALE DRIVE PEDESTAL

2

HmER

DRIVE STRUT (PLP #1503-031) |

FOR FOUNDATION DETAILS [ =
SEE CIVIL DRAWINGS e 4 =2 500" TYP
$1.0-51.6 & S2

(2 TYPICAL SQUTH/NORTH ELEVATION ARRAYS 1-6

&/ SCAE 178" = 10

SANYO PV MODULE

| CENTER CLIP-_\\ |
17 i ]
| | | ¢ oEasiG $ RN WO ¢
CAP /ELEV. [ [
- o / A U-BOLT
i ] | AT TORQUE TUBE [
== I 1 A BEARING CAPJI
rl PV MODULE cuT N FIELD_ \U d
NN N TRAL CENTRAL PEDESTAL BEARING CAP TOHEIGHT N~ i)
56" MAX, '3%6] . “:AA”XJ BEARING PEDESTAL -
: e 5 I S
27 M FROM CENTER OF BEARING PEDESTAL ™~ 8 4 ¥
H FROM CENTER OF - . A >
: s BEARING CAP 10 - m
BEARING CAP TO \\\niSTRBED GRADE "
: UNDISTURBED GRADE - - 9
¢ 1 1 win
) i T R GRADE —______ EARING CAP VATION
____ . . NOTES: SCALE: 3" = 1'=0"
TORQUE ARM ak NOTES: NOTES:
“[]’ s 1. THE PEDESTALS MUST BE INSTALLED SUGH 1. FOR WELDING INSTRUCTIONS SEE SHEETS M2 & M3. \§
i . SHEET S.0 NOTE 9) FOR WELDING SPECIFICATIONS,
THAT THE FINAL ELEVATIONS OF ALL INSPECTION AND TESTING REQUIREMENTS.
X BEARING PEDESTAL TOPS ARE IN THE SAME
s PLANE, TO TOLERANCES SHOWN BELOW, _
TYPICAL MODULE SPACING ABOVE TORQUE ARM A TRIS PLANE MAY SLOPE UP TO 6 E-W 2 RS TALS hRE AMOSE PEDESTALS FLANKING TH
SCALE: 1" = 1'-0 e . AND/OR N-S. A .
/4 TYPICAL PIER HFEIGHT SPECIFICATIONS:
& seaE: s I 2. PIER TOP HEIGHT TOLERANCES:
CENTRAL BEARING PEDESTALS: +3/8"
ALL-OTHER-BEARING-PEDESTALS: —£3/4" : RECHORD _DRAWING
DRIVE PEDESTALS: %1/4" Contrac o W
By: 2L
Signature -
ge&ﬁﬂ S&Qﬂ [y Date: blé{ (02
Print Nome
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e

1 , REIXEMIEIE;! sthuTs BEARING PIER CAP
/, ] \M3AMS/ auscEEARING. PIER (P/N 1504~377) .
; ARRAY e —
o ‘/\ (P/N 1503-077) __ oS PUNE OF AT BEARING
P> PIER
PARA WITHIN -
S (7 Py / Ve 31 1/8
A ) 3/ SN
P OR U BEARING PIER ALIGNMENT.
\ TORQUE TUBE STRUT 10 BE INSTALLED |
CH THAT BOTTOM )
. EOGE IS MAX. 2" ABOVE 1l 1By 5.5
GRADE \F | ’
RS S— — L

1SO VIEW END ELEVATION VIEW

ORIVE PIER CUT MUST BE PARALLEL TO PLANE OF ARRAY,
ESTABLISHED AS PER PEDESTAL ELEVATION FILE.

® ® ©

1 SIDE ELEVATION VIEW

(50 1/27) —

DRIVE STRUT

BOLTS

(P/N 1504~250)
FLAT WASHERS
(P/N 1504--292)

TORQUE TUBE L
TORQUE ARM TOP
PLATE

BEARING PIER_CAPS
& INSERT BEARINGS

TORQUE TUBE

H

(P/N 1504-282)
LOCK WASHERS
(P/N 1504-293)

AERIAL VIEW — COMPLETED ASSEMBLY

A NUTS
SCALE: NTS (P/N 1504-291)
TOROQUE ARM 90'+0.3"
. (P/N 1504-240)
IS e o 0 e s A
. TACK Wi I IN PLACE.
INSTALL TORQUE ARM AND TORQUE
REFER TO DETAIL 2 ON SHEET M2. BOLTS T0 80 FT.~LBS.
DRIVE PLATE BOLTS
(P/N 1505-212) DRIVE UNIT COMPONENTS:
CONTROLLER WITH GEAR

MOTOR, CONTROLLER,
TORQUE TUBE ORIVE MOUNTING BRACKET TOR" '
AXIS PEDESTAL (MUST FACE NORTH)

WELDMENT

DRIVE PEDESTAL WELDMENT
(P/N 1501-~298)

DRIVE PIER

e ~ VARIABLE WELDMENT TABS
DRNE PIER DRIVE SIDE PLATE
Gipl 36 Vs (P/N 1501-304)
1 o0
N .
S N 1. ONCE PARTS ARE ALIGNED, PLACE DRIVE PLATE NUTS
- 3/8" x 2" FILLET WELD AT 6" (P/N 1501-275)
/ SPACING ARQUND DRIVE Pl
= WELOMENT BOTTOM PLATE TO DRIVE
MOUNTING PLATE, PER AWS. TORQUE DRIVE SIDE ROLL PIN
15-5/8" FROM CENTER PLATE NUTS TO 1/3
GEOMETRY "A” oF p|{| TO DRWE PLATE 2. APPLY TWO_COATS ZRC COLD TURN BEYOND SNUG (P/N 1501-248)

GALVANIZING AT FIELD WELDS.

MOUNTING SURFACE CONDITION (80%

SHORT PIVOT PIN
PROOF LOAD).

(1501-271)

DRIVE PLATE WASHERS
(P/N 1501-246)

@

PLACE DRIVE PIER WELDMENT ON DRIVE PEDESTAL SUCH THAT TABS ARE
PERPENDICULAR TO TORQUE TUBE AXIS WIHIN 0.3, 7JACK WELD IN PLACE.

—_—

GEOMETRY "B”
42-15/16" FROM CENTER WARNING: DO NOT INSTALL PV
OF PIN TO DRIVE PLATE R T
MOUNTING SURFACE CONNECTED TO EACH ROW
. CONNECT END STRUT & ACTUATOR ROD T0 TORQUE REMOVE PIN AND MANUALLY UNSCREW ACTUATOR TO DRIVE
. ARM USING PIN, WITH TORQUE ARM AT 45'. ~ CHECK GEOMETRY POSMION "B" PER DETAIL 2 (SEE CONTROLLER MANUAL
67-5/8" FROM CENTER DIMENSIONS PER GEOMETRY "A" IN DETAL 2. FOR INSTRUCTIONS), RECONNECT TOROUE ARM WITH PIN. THIS
OF PIN TO DRIVE PLATE WILL PREPARE ASSEMBLY FOR PROPER CONTROLLER OPERATION,
5 MOUNTING SURFACE AND PV INSTALLATION.
LIMIT @ ®
; I/ I
( NERA NOT|
() DRIVE PIER INSTALLATION & ALIGNMENT 1._SEE_SHEET_S.0_NOTE_9)_FOR___- RECARD. DRAWING
— (M1 SCALE:NTS WELDING INSPECTION AND Conf{cr%oy
GEOMETRY "C DRIVE GEOMETRY TESTING REQUIREMENTS. .BY. & M/’“’ ’
SCALE: NTS Signoture \‘ N é
. &QM_Q_SQAD,&_ Date: IZ-{ ZQZ
Print Nome
e —
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BEARING
INSERT
FLANGE

BEARING RETAINER
ASSEMBLY

CARRIAGE BOLT
(P/N 1506-224)

BEARING
RETAINER BAR
(P/N 1504—-979)

TORQUE TUBE
4"x4” 11GA TUBE
STEEL

(P/N 1503~031)

BEARING
RETAINER BAR

LOCK WASHER
(P/N 1503-099)

HEAVY HEX NUT
(P/N 1503-098)

€1> BEARING PEDESTAL ASSEMBLY
SCALE: NTS

SELF-DRILLING
SCREW (P/N
1503-909)

TORQUE TUBE

! END CAP
(P/N 1501-323)

INSTALL END CAP SUCH THAT LOGO IS
RIGHT-SIDE UP.

‘ TJORQUE TUBE END CAP ASSEMBLY
\ M1/ SCALE: NTS

ROLL PIN

|

LOWER SECTION OF
TORQUE ARM
(P/N 1504—240)

DRIVE STRUT

BEARING INSERT
(P/N 1501-283)

(P/N 1501-248)

LONG PIVOT PIN
(P/N 1501-245)

WASHER
(P/N 1501-246)

WEEP HOLES
(SEE NOTE 3)

BEARING PEDESTAL CAP
(P/N 1501-299)

\BEARING PEDESTAL

FULLY ASSEMBLED

DRIVE STRUT
4x4 11GA TUBE STEEL
(P/N 1503-031)

ZRNS
AN
AT NN

A

LONG PIVOT PIN
(P/N 1501-245)

WASHER
(P/N 1501-248)

FORK STRUT FITTING
(P/N 1501-303)

LINEAR ACTUATOR

1. THIS DETAIL ILLUSTRATES THE BEARING PEDESTAL AND BEARING 1/8"
RETAINMENT ASSEMBLY. THE BEARING RETAINMENT ASSY IS INSTALLED AT /

LOWER SECTION OF
TORQUE ARM
(P/N 1504-240)

ROLL PIN

EVERY BEARING PEDESTAL.

2. DEBUR AND SAND SMOOTH INSIDE SURFACE OF BEARING PEDESTAL CAP

WHERE BEARING WILL CONTACT, INCLUDING SURFACE FACING.BEARING
SHOULDER.

3. BEARINGS SHOULD BE INSTALLED SUCH THAT HALF OF THE BEARING
INSERT FLANGES IN EACH ROW FACE ONE WAY, AND HALF FACE THE
OPPOSITE DIRECTION.

| i

\ TORQUE TUBE/DRIVE STRUT
TORQUE TUBE INSERT

4. THE BEARING RETAINMENT ASSEMBLY SHOULD BEAR ON THE BEARING

FLANGE.
5. TORQUE CARRIAGE BOLTS TO 10 FT-LB.

6. PRIOR TO WELDING PEDESTAL CAP, PEDESTAL MUST BE AT FINAL
ELEVATION PER BEARING PEDESTAL AND FOUNDATION LAYOUT DRAWINGS.

WITH TORQUE TUBE AND BEARING INSERTS IN PLACE, PEDESTAL CAP SHALL
BE ADJUSTED VERTICALLY, ROTATED, AND/OR TILTED TO ACHEIVE ALIGNMENT

SUCH THAT AXIS OF CAP IS COINCIDENT WITH AXIS OF TORQUE TUBE.

NOTES:

1. ALIGN AND ADJUST FORK STRUT END
FITTING AS REQUIRED FOR PROPER FIT
TO PIN AND LINEAR ACTUATOR SCREW.

(P/N 1501-248)

SCREW

(E) FORK—ARM ACTUATOR ASSEMBLY
SCALE: NTS

NOTES:

TORQUE ARM PIVOT PINS.

JOINTS.

4. APPLY TWO COATS ZRC COLD GALVANIZING

1. BORE OR PUNCH ¢0.91 £0.03 HOLES
THROUGH STRUT CENTERLINE, TO ALIGN WITH

3. DRILL 1/2" DIAMETER WEEP HOLES ON
BOTTOM SURFACE OF DRIVE STRUT NEAR

TO WELD ZONE & DRILLED HOLES.

5. PLACE POWERLIGHT END CAP ON OPEN END

OF STRUT (NOT SHOWN).

2. GRIND ZINC FROM IMMEDIATE WELD
ZONE ON FORK STRUT FITTING.

3.POSITION TUBING WELD SEAM (IF
ANY) AT TOP.

4. WELD FORK STRUT FITTING TO END
OF STRUT WITH 1/4" FILLET WELD ALL
AROUND.

5. DRILL 1/2" DIAMETER WEEP HOLES
ON BOTTOM SURFACE OF DRIVE STRUT
NEAR JOINTS.

6. APPLY TWO COATS ZRC COLD
GALVANIZING TO WELD ZONE & DRILLED
HOLES.

TORQUE TUBE/DRIVE STRUT (4X4X11GA

NOTES:

1. DEBUR AND BREAK INSIDE EDGES OF TUBE.
2. PLACE TORQUE TUBE INSERT INTO END OF
ONE TUBE UNTIL IT STOPS AT THE HALF—SHEARS.
3. FIT ADJACENT TUBE OVER OTHER END OF
INSERT, ALSO UP TO THE HALF-SHEARS.

4. PLACE 1/B" SQUARE GROOVE WELD ALL
AROUND ALL SEAMS.

5. APPLY TWO COATS ZRC COLD GALVANIZING TO
ALL WELD ZONES.

(2 TORQUE TUBE & DRIVE STRUT WELDMENT
(M SCALENTS ’

FORK STRUT
FITTING

N

DRIVE }

STRUT

1. ALIGN AND ADJUST FORK STRUT END FITTING AS
REQUIRED FOR PROPER FIT TO PIN AND LINEAR
ACTUATOR SCREW (SEE DETAIL 7).

2. GRIND ZINC FROM IMMEDIATE WELD ZONE ON FORK
STRUT FITTING.

NOTES:

3. POSITION TUBING WELD SEAM (IF ANY) AT TOP.

4. WELD FORK STRUT FITTING TO END OF STRUT WITH
1/4" FILLET WELD ALL AROUND.

. FORK STRUT WELD
1/ SCALE: NTS

CENTER CLIP

(P/N

(2) 10MM HEX NUT
(P/N 1503-098)
TORQUE 10FT—LB

(2) 10MM LOCK
WASHER
(P/N 1503-099)

TORQUE TUBE

1505-960)

SANYO PV
MODULE

(1) 10MM U—BOLT
(P/N 1503-096)

WARNING: PV PANELS MUST NEVER BE
INSTALLED WITH DRIVE UNIT DISCONNECTED.

RECTANGULAR STEEL TUBING)

PV
PANEL™_

TORQUE__~
TUBE

625"

™

BEARING' PIER CAP

TORQUE TUBE

1/4"
- BEARING PIER

NOTES:

1. AFTER PEDESTAL CAP IS POSITIONED AND TORQUE TUBES
ARE ALIGNED AND INSTALLED, PLACE 1/4" FILLET WELD ALL
ARQUND JOINT PER AMERICAN WELDING STANDARDS MANUAL.

2. APPLY TWO COATS ZRC COLD GALVANIZING AT FIELD WELDS.

(E) BEARING PEDESTAL CAP WEID
SCALE: NTS

(2) HEAVY HEX NUTS
& LOCK WASHERS
(P/N 1503-098,
1503-099)

CENTER CLIP
(P/N 1505-960)

s
L

g (1) 3/8 U-BOLT

L-—(P/N 1503-096)

GENERAL SHEFT NOTES:

. PV _MODULE SPACING
\E4/ SCALE:NTS

THESTRUCTUREANDPANELS ARE-UNSTABLE
AND COULD PNOT TO THE GROUND.

. PV _MODULE ATTACHMENT
\M1/ SCALE:NTS

1. SEE SHEET S.0 NOTE 9) FOR
WELDING INSPECTION AND
TESTING REQUIREMENTS.

RECQRD DRf\—WING

Contrac
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(7 DRIVE STRUT TO TORQUE ARM ATTACHMENT
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PREVIOUS PAD LOCATION

SOLAR ARRAY LAYOUT AREA TO BE CLEARED
AND GRUBBED PER SHEET "C1”. PLACE GEOFABRIC
ON GRUBBED SOIL BETWEEN ARRAY FOUNDATION
PIERS, PLACE 3" OF 1 1/2 INCH CLEAN GRAVEL
ON TOP OF GEOFABRIC .

NEW GRADING
CONTOURS TYP.

IT IS INTENDED THAT THE EXISTING GRADE, AS SHOWN BY
EXISTING CONTOURS, BE MAINTAINED. MINOR DIPS AND HIGH
POINTS SHALL BE FILLED OR LEVELED AS A PART OF THE
CLEARING AND GRUBBING OPERATION PER CHEET "C1”

APPOXIMATE ZONE OF
RELATIVE COMPACTION (95%)
SEE N 4.

-
AREA OF SUB—BASE
. COMPACTION (95%)
o ~ SEE NOTE 5.

/R\ FINSH BOUNDARY OF
LANSCAPE ROCK

s e

(N) EQUIPMENT
PAD (TOP OF
SLAB ELEVATION
MUST MATCH -

. ELEVATION OF .
.5 SWITCHGEAR 'S’ .

L MIN. 100 FT):

. STRAW WATTLE: tMIT—
- “OF, DRAINAGE SWARE_

STRAW WATTLE
SEE DETAIL 2
SHEET C2.1

-S6

EXISTING GRADING
CONTOURS

TO CUT TYP.

Y EXISTING GRADING ;
" CONTOURS TYP,

*\. A\ FINSH BOUNDARY OF - . _
- LANSCAPE ROCK .

2\ EQUIPMENT PO'AD‘GRADING AND COMPACTION PLAN

" -/ SCALE: 1/8" =1

MATERIAL PLACEMENT NOTES:

1. ALL MATERIAL PLACEMENT WORK SHALL BE DONE IN ACCORDANCE WITH
RECOMMENDATIONS IN THE GEOTECHNICAL AND FOUNDATION INVESTIGATION PREPARED
FOR THIS SITE BY MILLER PACIFIC ENGINEERING GROUP, DATED APRIL 28, 2008,
PROJECT NO. 1326.01. : .

2. CONTRACTOR SHALL DETERMINE HIS OWN MATERIAL QUANTITIES AND BASE HIS BID

Contrgctgp H{EWE ¢

IT IS INTENDED THAT THE EXISTING GRADE, AS SHOWN BY
RECQRD D%W| EXISTING CONTOURS, BE MAINTAINED. MINOR DIPS AND HIGH
a

ACCORDINGLY. |
POINTS SHALL BE FILLED OR LEVELED AS A PART OF THE
CLEARING AND GRUBBING- OPERATION PER SHEET "C1”

3. COMPACT SUB-BASE TO 90% PER ASTM D1557.

By: e A S
w‘é’_ﬁa_lw‘_o te: £14[01 MATERIAL PLACEMENT PLAN
T Norme . ate: SCALE; 1/32" = 1-0

4. FILL MATERIAL IN UNIFORM LIFTS OF NOT MORE THAN 8" AND COMPACT FIRMILY (TO
95%) BETWEEN LIFTS.

5. SCARIFICATION AND COMPACTION UNDER EQUIPMENT PAD FOUNDATION AS PER
GEOTECH REPORT AND AS SHOWN ON THESE DRAWINGS. ACCORDINGLY SCARIFY NATIVE
SOIL TO A DEPTH OF 8" BELOW GRADE LEVEL (SEE PLANS) UNIFORMLY
MOISTURE—CONDITION TO BETWEEN O AND 5 PERCENT ABOVE THE OPTIMUM MOISTURE

CONTENT-ANDCOMPACT TO™ 95% OF THE MAXIMUM DRY DENSITY BY ASTM D—1557 TEST

) KIER & WRIGHT oI METHOD.
CIVIL ENGINEERS & SURVEYORS, INC. DAE MATERIAL PLACEMENT PLAN ' 6. SEE SHEET S3 FOR EPUIPMENT PAD FOUNDATION DETAILS.
1233 Quarry Lane, Suite 145 (925) 249-6555 mq—*
Pleasanton, Californla 94566 Fax (925) 249-6563
I /A T01/22/07 | ADDENDUM — EQUIP. PAD LOCATION CHANGE: NEW GRADING PLAN AROUND PAD f
ke ; AFPROVED DEPUTY CHIEF ENGINEER
R /R\| 05/22/07 |RECORD INFORMATION AW CUST%ER: s SCAE  AS SHOWN ™ MATERIAL PLACEMENT PLAN
POWERLIGHT 4 oL TOLET CSD ,
SOLAR ELECTRIC SY8TEMS 10 | 04/18/07 | AS BULT AW ST aooy B DATE:  05/04/07 SUGHITED BAR LENGTH ON ORGNAL _
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CONCRETE
WASHOUT AREA

SEDIMENT CONTROL PLAN

SCALE: 1/32=1

LA KIER & WRIGHT

CIVIL ENGINEERS & SURVEYORS, INC.
1233 Quarry Lane, Sulte 145 (925) 249-6555
Pleasanton, California 94566 Fax (925) 249-6563

ke
—_R
POWERLIGHT

SOLAR ELECTRIC SYSTEMS

2954 BAN PABLO AVENUE
BERKELEY, CA 94702
(510) 540-0550

No. 700
Exp. 09-30-0B

05

£, REYNOLDS, R.C.E 70005

LICERSE EXPIRES: 9-30-08

L SOUTH EQUIPMENT
MATERIAL STORAGE

[ E\STRAW WATTLE SEDIMENT
\-_/FILTER & BARRIER FENCE
(Wr) AROUND BORING PIT

SEE SHEET E7 FOR LOC.

NOTES:

By:

1. DUST CONTROL MEASURES SHALL BE IN PLACE AT ALL TIMES. USE RECLAIMED WATER FROM
TREATMENT PLANT #3 FIRE HYDRANT,

2. SWPPP MEASURES SHALL BE IMPLEMENTED PRIOR TO GRUBBING, AFTER GRUBBING,
FOUNDATIONS WILL BE INSTALLED, AND ALL TRENCHING/BACKFILLING WiLL
y. 7 \/ 7 BE COMPLETED.
Signotlre - )
*__ Date: ol 3. CONCURRENT WITH THE UNDERGROUND CONSTRUCTION AND FOLNDATIONS AND AS
N None CONSTRUCTION LOGISTICS ALLOW, THE SITE SHALL
— - BE COVERED WITH GEOFABRIC AND LANDSCAPE ROCK.
o

STABILIZED CONSTRUCTION /75
NTRANCE =/

WASTE DISPOSAL
AREA

EAST
CONCRETE
ASHOUT AREA

LEGEND

[ —— STRAW WATTLE
SEDIMENT FILTER

, STABILIZED CONSTRUCTION
ENTRANCE

® PORTABLE SANITARY
FACILITIES

EROSION & SEDIMENT CONTROL MEASURES

DUMPSTER TO BE COVERED

. EROSION AND SEDIMENT CONTROL MEASURES SHALL BE EFFECTIVE FOR CONSTRUCTION
DURING THE RAINY SEASON (OCT. 15 TO APRIL15).

PERSON RESPONSIBLE FOR IMPLEMENTATION OF EROSION AND SEDIMENTATION PLAN.

4

NAME:
ADDRESS:

JOHN ZECH c/0 POWERLIGHT
2954 SAN PABLO AVENUE
BERKELEY, CA 94702
TELEPHONE: BUS: {510) 812-2667

ALL EROSION CONTROL MEASURES SHALL BE MAINTAINED UNTIL DISTURBED AREAS
ARE STABILIZED AND CHANGES TO THIS EROSION AND SEDIMENT CONTROL PLAN SHALL BE
MADE TO MEET FIELD CONDITIONS ONLY WITH THE APPROVAL OF OR AT THE DIRECTION
OF THE ENGINEER.

w

DURING THE RAINY SEASON, ALL PAVED AREAS SHALL BE KEPT CLEAR OF EARTH MATERIAL
AND DEBRIS. THE SITE SHALL BE MAINTAINED SO AS TO MINIMIZE SEDIMENT-LADEN RUN-OFF
TO ANY STORM DRAINAGE SYSTEM.

»

. THIS PLAN COVERS ONLY THE FIRST WINTER FOLLOWING GRADING. PLANS ARE TO
BE RESUBMITTED FOR APPROVAL PRIOR TO THE SEPTEMBER FIRST OF EACH SUBSEQUENT
YEAR UNTIL THE SITE IMPROVEMENTS ARE ACCEPTED BY THE OWNER.

w

. ALL EROSION CONTROL FACILITIES MUST BE INSPECTED AND REPAIRED AT THE END OF
EACH WORKING DAY DURING THE RAINY SEASON.

o

. THIS PLAN MAY NOT COVER ALLTHE SITUATIONS THAT ARISE DURING CONSTRUCTION DUE
TO ANTICIPATED FIELD CONDITIONS. VARIATIONS MAY BE MADE TO THE PLAN IN THE FIELD
SUBJECT TO THE APPROVAL OF THE ENGINEER,

~

, DETAILS FOR THE CONSTRUCTION OF FACILITIES ARE SHOWN ON THESE PLANS.

. THIS PLAN 1S INTENDED TO BE USED FOR EROSION CONTROL ONLY. OTHER
INFORMATION SHOWN HEREIN MAY NOT BE THE MOST CURRENT. SEE SHEET C1 FOR OTHER
INFORMATION.

v

3 5"

6'-0"

STRAW WATTLE

1. STRAW WATTLES ARE TUBES MADE FROM
STRAW BOUND  W/PLASTIC NETTING.
JHEY ARE APPROX. 6"—10" DIA AND 20-30 FT

LONG.

2. STRAW WATTLES TRAP SEDIMENT AND
REDUCE SHEET AND HILL EROSION

BY REDUCING SLOPE_GRADIENT.
INCREASING INFILTRATION RATES AND

BY PRODUCING A FAVORABLE
ENVIRONMENT FOR PLANT ESTABLISHMENT.
3. STRAW WATTLE INSTALLATION REQUIRES
THE PLACEMENT AND SECURE STAKING

OF THE WATTLE IN A TRENCH 3"-5" DEEP,
DUG ON CONTOUR. RUNOFF MUST NOT
BE_ALLOWED TO RUN UNDER OR

AROUND WATTLE.

STRAW WATTLE SEDIMENT
TRAP /FILTER

NOT TO SCALE

PER PUN

§"~10"
DIAMETER

ENTRANCE

NOT TO SCALE

STABILIZED. CONSTRUCTION _

1"x1"x2' STAKES

—(3
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REMOVE
EXISTING
FENCE

REMOVE
» EXISTING
FENCE

TREE TO .
REMAIN \ ‘
) @0k 26"

PO
EXISTING
FENCE TO
REMAIN
CLEARING AND GRUBBING NOTES:
1. CLEAR ALL TREES AND BRUSH WITHIN THE AREA DESIGNATED FOR CLEARING AND
GRUBBING, (SHOWN CROSS HATCHED), UNLESS MARKED OTHERWISE ON THE PLAN.
2, CHOOSE A METHOD or CLEARING THAT PREVENTS DAMAGE TO TREE(S)
DESIGNATED TO REMAI REMOVE ¢
- EXISTING ¢
3. GRUBBING IS CLEARING BY DIGGING UP AND REMOVING ALL OBJECTIONABLE ROOTS FENCE \ :

AND STUMPS.

OBJECTIONABLE ROOTS ARE ANY OF THE FOLLOWING:

A) TREE AND BRUSH ROOTS .

B) INDIVIDUAL ROOTS GREATER THAN 0.5 INCH IN DIAMETER

C) INDIVIDUAL ROOTS MORE THAN 2 FEET LONG

D) LARGE QUANTIES OF SMALL ROUTES PRESENT IN THE TOP 1 FOOT
OF FINISHED GRUBBED GRADE WHEN DETRIMENTAL TO THE WORK
DETERMINED BY THE ENGINEER.

3. IT IS INTENDED THAT THE EXISTING GRADE AS SHOWN BY EXISTING CONTOURS,
BE MAINTAINED. MINOR DIPS AND HIGH POINTS SHALL BE FILLED OR LEVELED
AS A PART OF THE CLEARING AND GRUBBING OPERATION.

DO NOT REMOVE EXISTING
FENCE UNTIL THE NEW
FENCE HAS BEEN
INSTALLED

4. DISPOSE OF NON HAZARDOUS CLEARED AND GRUBBED MATERIALS SUCH AS
STUMPS, LIMBS AND LEAVES, CONCRETE, AND ROCKS TO A PERMITTED AND
APPROVED SOLID WASTE DISPOSAL FACILITY.

APPROXIMATE
SWALE BOUNDARY

AS DETERMINED BY

CUSTQMER IN FIELD

NO'HEAVY'
EQUIPMENT "IN -

5. MAINTAIN ESTABLISHED SETBACK FROM WETLANDS.

6. DO NOT REMOVE EXISTING FENCE, ON THE WEST AND SOUTH SIDE OF THE
PROJECT, UNTIL THE NEW FENCE HAS BEEN INSTALLED.

7. PROTECT EXISTING MONITORING WELLS FROM DAMAGE

AND

GRUBBING,

AREA OF CLEARING/

SHOWN HATCHE 1,_ n._ é

APPROXIMATE

SWALE BOUNDARY

AS DETERMINED BY

CUSTOMER IN FIELD
i .

MONITORING —
WELL TYP

NORTH

REMOVE
EXIST]NG
B FENCE

~,AND_GRUBBING,
SHOWN HATCHED

“~ AREA OF CLEARING

'ABANDONED
WELL

5

GRAPHIC SCALE

«@ o [ 8

REMOVE v

EXISTING
FENCE /.,

DO NOT REMOVE E;(ISTING
FENCE UNTIL THE NEW FENCE"..
HAS BEEN INSTALLED /

REMOVE
EXISTING
FENCE

( IN FEET )
7 inch

=30 #

NOTES:

1. THIS MAP DOES NOT CONSTITUTE A BOUNDARY SURVEY. BOUNDARY
INFORMATION SHOWN S PER RECORD DATA ONLY.

2. HORIZONTAL CONTROL:
GEODETIC NORTH BASED ON SINGLE POINT SOLUTION GPS OBSERVATION
ON JUNE 21, 2006.

3. VERTICAL CONTROL:
ELEVATION DATUM IS ASSUMED AT THE NORTHWEST CORNER OF THE
TRANSFORMER PAD NEAR THE MAIN ENTRANCE (100.00°)

4, THE HATCHED AREA CONTAINS MARSH GRASSES, THE AREA OUTSIDE
CONTAINS UPLAND GRASSES BASED ON VISUAL INSPECTION ON JUNE 21,
20086.

5. MARC L. BAUTISTA ENVIRONMENTAL SPECIALIST FOR THE SONOMA COUNTY
WATER AGENCY PLACED RED FLAGS AT THE 20 FOOT SET BACK FROM
THE WETLANDS, AND IS DELINEATED ON THIS MAP WITH THE "CLOUDED"

GENERAL NOTES:

1.

2,

3.

4.

5.

NO WORK SHALL COMMENCE UNTIL ANY NECESSARY PERMITS ARE OBTAINED FROM
SONOMA COUNTY PERMIT AND RESOURCE MANAGEMENT DEPARTMENT (PRMD).

THE OFFICE OF HOGAN LAND SERVICES SHALL BE NOTIFIED AT LEAST TWO (2)
WORKING DAYS PRIOR TO REQUIRING ANY STAKING — TELEPHONE 544-2104.

ALL WORK SHALL COMPLY WITH BEST MANAGEMENT PRACTICES TO PREVENT STORM
WATER CONTAMINATION.

THE CONTRACTOR SHALL COORDINATE HIS WORK WITH THE INSTALLATION OF THE
PROPOSED SOLAR ARRAY PANELS AND ELECTRIC, IF INSTALLED BY OTHERS AND NOT
SHOWN ON THESE PLANS.

EXISTING DRAINAGE COURSES RECEIVING WATERS FROM THIS SITE AND
LOCATED THROUGHOUT THIS SITE SHALL REMAIN OPEN AND CLEAR OF DEBRIS TO
PROPERLY CONVEY STORM WATER. CONTRACTOR SHALL BE HELD LIABLE FOR ANY
DAMAGE DUE TO OBSTRUCTING NATURAL DRAINAGE PATTERNS.

EXISTING

I\

EXISTING
FENCE TO
REMAIN

REMOVE

THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING UNDERGROUND SERVICE
ALERT (U.S.A), TOLL FREE AT 1-800-642—2444, AT LEAST TWO WORKING DAYS
PRIOR TO EXCAVATION. THE CONTRACTOR SHALL UNCOVER RELEVANT UTILITIES TO
VERIFY THEIR LOCATION AND ELEVATION. IF UNEXPECTED OR CONFLICTING
UTILITIES ARE ENCOUNTERED DURING EXCAVATION, NOTIFY U.S.A., THE UTILITIES
OWNER AND/OR THE PROJECT ENGINEER IMMEDIATELY. UTILITIES INCLUDE BUT ARE
NOT LIMITED TO WATER, SEWER, ELECTRICAL, GAS, TELEPHONE AND CABLE/TV.

IN THE EVENT CULTURAL RESOURCES (L.E., HISTORICAL, ARCHAEOLOGICAL, AND
PALEONTOLOGICAL RESOURCES, AND HUMAN REMAINS) ARE DISCOVERED DURING
CLEARING OR GRUBBING OR OTHER CONSTRUCTION ACTIVITIES, WORK SHALL BE
HALTED WITHIN A 100 FOOT RADIUS OF THE FIND. THE NORTHWEST INFORMATION
CENTER SHALL BE NOTIFIED AT (707)664—0880. A QUALIFIED ARCHAEOLOGIST
SHALL BE CONSULTED FOR AN ON~SITE EVALUATION. ADDITIONAL MITIGATION MAY
BE REQUIRED BY THE COUNTY PER THE ARCHAEOLOGIST'S RECOMMENDATIONS. IF
HUMAN BURIALS OR HUMAN REMAINS ARE ENCOUNTERED, THE CONTRACTOR SHALL
ALSO NOTIFY THE COUNTY CORONER AT (707)565-5070.

— N1 ER-R- 1CHT LINE-TYPE. 6.—THE-CONTRA - (_NOTIFY-THE-. _ _UP PO AR ARG —OPERATION S ENCOUNTERH ~ -

) KIER & WRIGHT DISCOVERING. SIONIFIOANY DISCREPANGIES, ERRORS OR OVISSIONS N THE PLANS, 9 SHOULD GRADING OPERATIONS ENCOUNTER HAZARDOUS MATERIALS, OR WHAT
CIVIL ENGINEERS & SURVEYORS, INC. N PRIOR TO PROCEEDING. APPEAR TO BE HAZARDOUS MATERIALS, STOP WORK IN THE AFFECTED AREA
1233 Quarry Lane, Suite 145 (925) 249-6555 IMMEDIATELY AND CONTACT 911 OR THE APPROPRIATE AGENCY FOR FURTHER
Pleasanton, California 94566  Fax (925) 249-6563 INSTRUCTION.

APPROYED DEPUTY CHIEF ENGINEER
— * B 05/22/07 |RECORD INFORMATION AW CUSTOMER: SCALE: AS SHOWN E;E
SONOMA VALLEY CSD i
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FOUNDATION NOTES & SPECIFICATIONS:

)

2)

3)

4

GENERAL :
A. DESIGN CODE: CALIFORNIA BUILDING CODE, 2001 EDITION BASED ON UBC 1997,

B, ALL CONSTRUCTION SHALL COMPLY WITH ALL PERTINENT FEDERAL, STATE, AND LOCAL
BUILDING CODES, REQUIREMENTS, LAWS AND ORDINANCES.

C. THE CONTRACTOR IS RESPONSIBLE TO COMPARE AND COORDINATE ALL DRAWINGS FOR
PROPER FIT AND ATVACHMENT, NOTIFY M.. SOLUTIONS OF ANY DISCREPANCIES AND
DO NOT PROCEED WIH AFFECTED WORK UNTIL THEY ARE RESOLVED.

. DETAILS NOT SHOWN ON DRAWINGS NOR CALLED FOR IN THE GENERAL NOTES AND
SPECIFICATIONS, SHALL BE CONSTRUCTED TO SAME SIZE AND CHARACTER AS FOR
SIMILAR CONDITIONS WHICH ARE SHOWN, DETAILED OR SPECIFIED.

THE CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND DIMENSIONS AND CHECK
ALL LINES AND LEVELS INDICATED. SHOULD THERE BE ANY DISCREPANCIES,
IMMEDIATELY REPORT THIS TO THE ENGINEER FOR CORRECTION AND ADJUSTMENT.

F. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AGAINST CERTIFIED EQUIPMENT
DRAWINGS FROM MANUFACTURERS.

o

m

JOB SAFETY

A AT ALL TIMES THE CONTRACTOR SHALL BE SOLELY AND COMPLETELY RESPONSIELE FOR
CONDITIONS OF THE JOB SITE INCLUDING SAFETY OF PERSONS AND PROPERTY,
ADEQUACY AND SAFETY OF ERECTION BRACING, SHORING, TEMPORARY SUPPORT, ETC.
IN FULL COMPUANCE WITH CAL—-OSHA REQUIREMENTS.

B. THE CONTRACTOR SHALL SAFELY SHORE EXISTING CONSTRUCTION WHEREVER EXISTING
SUPPORTS ARE REMOVED TO ALLOW THE INSTALLATION OF THE NEW WORK.

DESIGN BASIS:

A, VERTICAL LOADS:
1. DEAD LOADS: AS CALCULATED
2. LVE LOAD: NOT APPLICABLE
3. SNOW LOAD: NOT APPLICASLE

B. LATERAL FORCES:
1. WIND: WIND SPEED 80 MPH, EXPOSURE C
2. SEISMIC DESIGN (PER GEOTECH REPORT):

20NE 4 Co = 051
No = 1.16 SOIL TYPE Sd

FOUNDATION

A. FOUNDATION DESIGN IS IN ACCORDANCE WITH THE RECOMMENDATIONS CONTAINED IN
MILLER PACIFIC ENGINEERING GROUP GEOTECHNICAL INVESTIGATION AND ADDENDUM 1,
DATED APRIL 28, 2006 AND JULY 25, 2006 RESPECTIVELY.
ORIGINAL REPORT ENTITLED:

“GEOTECHNICAL INVESTIGATION
NEW SOLAR POWER ARRAY, SONOMA VALLEY COUNTY SANITATION DISTRICT

22675 BTH STREET EAST, SONOMA COUNTY, CALIFORNIA®
ADDENDUM 1 ENTITLED: -

"GEOTECHNICAL REPORT ADDENDUM 1
NEW SOLAR POWER ARRAY, SONOMA VALLEY COUNTY SANITATION DISTRICT
22675 BTH STREET EAST, SONOMA COUNTY, CALIFORNIA®

* THE GEOTECHNICAL INVESTIGATION REPORT AND ADDENDUM, AND THEIR
RECOMMENDATIONS ARE HEREBY MADE PART OF THE SPECIFICATION,

'B. EXCAVATIONS SHALL BE PERFORMED IN A SAFE MANNER AND SHORED WHEN REQUIRED

BY APPLICABLE SAFETY CODS AND-REGULATIONS. ALL EARTHWORK SHALL CONFORM TO
UBC CHAPTER 18, DIVISION 1 AND THE GEOTECHNICAL REPORT, WHICHEVER IS MORE
STRINGENT.

. ALL GRADING AND FOUNDATION WORK SHALL BE ACCOMPLISHED IN ACCORDANCE WITH
THE RECOMMENDATIONS INCLUDED IN THE GEOTECHNICAL REPORT,

. EXCAVATE TO SOLID BEARING, LEAVING BEARING SURFACES UNDISTURBED, LEVEL AND
TRUE, TO MINIMUM ,DEPTH BELOW FINISHED GRADE AS RECOMMENDED IN THE .
GEOTECHNICAL REPORT.

E. WHERE PRACTICABLE, EXCAVATIONS SHALL BE MADE AS NEAR AS POSSIBLE TO THE
LINES REQUIRED BY THE SIZE AND SHAPE OF THE STRUCTURE. NO MATERALS
SHALL BE EXCAVATED UNNECESSARILY.

. OVER EXCAVATION SHALL BE BACKFILLED WiTH CONCREIE OR SHALL BE REPORTED TO
THE ENGINEER AND BACKFILLED AS SHE/HE DIRECTS. BACKFILL FOUNDATION WITH
EXCAVATED MATERIAL IN UNIFORM LIFTS OF NOT MORE THAN 8" AND COMPACT FIRMLY

2]

=]

-

o BEMEEN LTS oo e TS e

;
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N
G. SCARIFICATION AND COMPACTION UNDER FOUNDATION AS PER GEOTECH -
REPORT AND AS SHOWN ON THESE DRAWINGS. SITE PREPARATION FOR \
NEW SLAB~ON-GRADE SHALL INCLUDE CLEARING ALL VEGEYATION AND )
ROOTS FROM AN AREA EXTENDING A MINIMUM OF THREE FEET

HORIZONTALLY BEYOND EDGE OF SLAB. THESE STRIPPING MUST BE )

REMOVED FROM THE SITE AND APPROPRIATELY DISPOSED OF. AFTER

STRIPPING, FURNISH AND INSTALL A FOUR—INCH THICK LAYER OF ‘)

ONE—INCH AGGREGATE BASE CRUSHED ROCK BELOW CONCRETE ON GRADE.

ADOVE, VEGETABLE MATTER, LOAM, VOLCANIC TURF, AND OTHER
DELETERIOUS SUBSTANCES.
AN NN
PIER FOUNDATION EXCAVATION
1. AS EXCAVATIONS FOR PIERS ARE SUSCEPTIBLE TO CAVING, CASING OR

\ ( AGGREGATE SHALL BE ONE—INCH MAXIMUM SIZE, CLEAN AND FREE FROM /—/

PN NN NI N N

o DRILLING FLUIDS MAY BE REQUIRED. CONSULT GEOTECH ENGINEER FOR

USE OF CASING OR DRILLING FLUIDS.

. BOTTOM PREPARATION: ALL LOOSE OR DISTURBED SOIL SHALL BE CLEANED
FROM THE PIER EXCAVATIONS JUST PRIOR TO PLACING REINFORCING STEEL
AND/OR CONCRETE. FURTHER, IF WATER !S ENCOUNTERED AND CASING IS
USED SOLELY TO MAINTAIN HOLE STABILITY, A SUMP PUMP OR OTHER
METHOD SHOULD BE USED TO REMOVE WATER TO THE EXTENT POSSIBLE
FROM THE BOTTOM OF THE PIER EXCAVATION JUST PRIOR TO PLACING
CONCRETE. A QUALIFIED INSPECTOR SHALL OBSERVE THE PIER EXCAVATION
TO VERIFY THAT SUBSURFACE CONDITIONS ARE CONSISTENT WITH THOSE
ENCOUNTERED DURING FIELD INVESTIGATION.

IS

3. STEEL AND CONCRETE PLACEMENT: REINFORCING STEEL AND/OR CONCRETE
SHALL BE PLACED IMMEDIATELY UFON COMPLETION OF EACH PIER
EXCAVATION. IF WATER IS PRESENT DURING CONCRETE PLACEMENT AND/OR
DRILLING FLUIDS ARE USED TO MAINTAIN HOLE STABILITY, CONCRETE
SHOULD BE PUMPED OR OTHERWISE DISCHARGED TO THE BOTTOM OF THE
HOLES VIA A HOSE OR TREMIE PIPE. THE END OF THE HOSE OR TREMIE
PIPE MUST REMAIN BELOW THE TOP SURFACE OF ANY WATER, DRILLING

5) TRENCHING

TRENCHING FOR ELECTRICAL CONDUITS ARE NOT SHOWN ON THESE PLANS
SEE ELECTRICAL DRAWINGS AND GEOTECHNICAL REPORT FOR TRENCHING
DETAILS AND NOTES.

6) CONCRETE

A ALL CONCRETE AND ITS PLACEMENT SHALL CONFORM TO ANSI/ACI 318
AND ANSI/ACI301 LATEST EDIION.

. FOUNDATION CONCRETE SHALL BE:

1) PIER FOUNDATIONS FOR ALL ARRAYS SHALL BE STANDARD WEIGHT (145pcf)
CONCRETE. ALL CONCRETE SHALL DEVELOP A MINIMUM 28-DAYS
COMPRESSIVE STRENGTH OF 3000PSI (28 DAYS) UNLESS OTHERWISE
NO;’ESE;THCONCREI'E SUPPLIER SHALL PROVIDE CONCRETE OF GUARANTEED
ST N

2) FOR PIERS: CONCRETE MIX SHALL BE DESIGNED FOR A MAXIMUM OF 4"
SLUMP BEFORE ADDITION OF WATER REDUCING ADMIXTURES. CONCRETE
SLUMP AFTER ADDITION OF WATER REDUCING ADMIXTURES SHALL NOT
EXCEED 5" - 7"

3)USE 1 1/2" MAXIMUM AGGREGATE WHEREVER CLEARANCE PERMITS, AND
3/4" MAXIMUM AGGREGATE WHERE IT IS NECESSARY FOR PROPER
PLACING. USE MINIMUM OF 5 SACKS OF CEMENT PER CUBIC YARD OF
CONCRETE. ALSO, CONCRETE SHALL BE AIR ENTRAINED

4) EXCEPT FOR PIER FOUNDATIONS (GIVEN ABOVE) ALL OTHER CONCRETE MiX
SHALL BE DESIGNED FOR A MAXIMUM OF 3" SLUMP BEFORE ADDITION OF
WATER REDUCING ADMIXTURES. CONCRETE SLUMP AFTER ADDITION OF
WATER REDUCING ADMIXTURES SHALL NOT EXCEED 5". FOR
SLAB—ON~-GRADE FOUNDATION, CONCRETE SHALL DEVELOP A MIN 2B-DAY
COMPRESSION STRENGTH OF 4000PS!.

o

. ALL REINFORCING BARS SHALL BE ASTM A~B15-80. ALL WELDED WIRE FABRIC SHALL BE
ASTM_A-185. MILL RECORDS FOR A—515 60 REBARS SHALL BE OBTAINED
AND THE FOLLOWING SHALL BE MET.

1) TESTING YIELDS STRENGTH SHALL BE LARGER THAN BOKS! AND LESS THAN
KSI.

2) RATIO OF ACTUAL TENS[LE STRENGTH TO ACTUAL YIELD STRENGTH SHALL
BE LARGER THAN 1.2

ALTERNATIVELY REBARS CAN BE PER ASTM A-706-60 WITHOUT THE ABOVE
TESTING ON STRENGTH.

UNLESS OTHERWISE SHOWN ON THE PLANS, LAP 30 BAR DA FOR #5 OR SMALLER, AND
48 BAR DIA, FOR #6 OR LARGER, AND SHALL BE STAGGERED WHERE POSSIBLE.

HOLD REINFORCEMENT IN ITS TRUE HORIZONTAL AND/OR VERTICAL POSITION WITH
DEVICES TO PREVENT DISPLACEMENT.

ALL CONSTRUCTION JOINTS TO BE LEFT ROUGH. CLEAN JOINTS BEFORE NEXT POUR.

©

m

m

ALL CONCRETE SHALL BE REINFORCED UNLESS SPECIFICALLY MARKED *NOT REINFORCED",

. UNLESS OTHERWISE NOTED ON PLANS, MINIMUM CONCRETE PROTECTION OVER REINFORCING
STEEL SHALL BE AS FOLLOWS:

SURFACE PLACED: AGAINST EARTH: 3
SURFACES EXPOSED TO WEATHER: 2"

STANDARD HOOKS SHALL COMPLY WITH STANDARD HOOK DETAILS OF "MANUAL OF
STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE STRUCTURES", AC!-315.

o

. ALL HORIZONTAL REINFORCING SHALL BE SUPPORTED ON GALVANIZED CHAIRS EXCEPT
WHERE MORTAR BLOCKS OR OTHER APPROVED METHODS SHALL BE USED AT FOOTING
AND SLAB ON GRADE.

ALL REINFORCING, ANCHOR BOLTS, INSERTS, ETC., SHALL BE RIGIDLY SECURED IN
PLACE PRIOR TO POURING CONCRETE.

CONSOUDATE ALL CONCRETE BY VIBRATION, SPADING, RODDING OR FORKING. THOROUGHLY
WORK CONCRETE AROUND REINFORCEMENT AND EMBEDDED ITEMS. ELIMINATE ALL AR OR
STONE POCKETS WHICH MAY CAUSE HONEYCOMBING, PITTING OR PLANES OF WEAKNESS.

VERTICAL REBAR IN CAST-IN-PLACE PIERS SHALL NOT BE SPLICED.

UNLESS APPROVED BY THE BUILDING INSPECTOR, MAX DROP OF CONCRETE
FROM THE DELIVERY DEVISE SHALL NOT EXCEED 6'.

e

=

-

z =

7) CONCRETE/MASONARY EXPANSION BOLTS AND ADHESIVE ANCHORS

A EXPANSION BOLTS:
HILTI KWIKBOLT 3, GALVANIZED OR APPROVED EQUIVALENT

B. ADHESIVE ANCHOR BOLTS:
NOT APPLICATBLE

C. CAST—IN ANCHOR BOLTS:
NOT APPLICATBLE

8) COATING AND CORROSION PROTECTION:

A. FOR STRUCTURAL MEMBERS TO BE GALVANIZED, GALVANIZATION SHALL
BE GRADE PRIME WESTERN CONFORMING TO ASTM BB. EXCEPT AS

OTHERWISE SPECIFIED, MATERIALS SHALL BE GALVANIZED BY THE HOT-DIP,

MECHANICAL OR ELECTRO DEPOSITING PROCE!

A:&:ﬁﬁ HZHHE: FEESWEBING:

C. AFTER FIELD WELDING AND INSPECTION, APPLY COLD GALVANIZATION TO
SUCH AREAS TO PROTECT AGAINST CORROSION.  COLD GALVANIZATION
SHALL BE RECOGNIZED TO BE EQUIVALENT TO HOT-DIP GALVANIZATION
UNDER THE COMPONENT PROGRAM OF THE UNDERWRITER'S LABORATORIES
(UL) CONFORMING TO FEDERAL SPECIFICATION DOD-P-21035A.

. COLD GALVANIZING COMPOUND: PREMIX LIQUID' ORGANIX ZINC COMPOUND,
ZRC GALVANIZING COMPOUND BY 2RC WORLDWIDE OR APPROVED
“EQUIVALENT, COMPLYING WITH THE FOLLOWING:

* METALLIC ZINC CONTENT 95% BY WEIGHT IN DRY FILM

+ SOLID CONTENT 52% BY VOLUME

* APPLICATION RATE 1.5 MILS DRY FILM THICKNESS PER COAT
* MIN. NUMBER OF COATS TO BE TWO (2)

E. ALL STEEL UNDER SOIL SHALL BE GALVANIZED. ALSO THEY SHALL HAVE
AN ADDITIONAL PROTECTION (BARRIER COATING) LAYER (E.G. EPOXY TAR
COATING, APEXIOR, AND/OR PIPE WRAPPING) IF REQUIRED BY OWNER.
ADDITIONAL COATING SHALL BE APPLIED TO ALL U/G SURFACES AND
SHALL EXTEND AT LEAST 3" ABOVE SOIL INTERFACE.

o

9) WELDING

A. FABRICATION AND ERECTION OF STEEL SHALL COMPLY WITH AISC
SPECIFICATIONS (9TH ED. —ASD)

B. REFER TO CSI SPECIFICATIONS SECTION 13656 FOR FULL WELDING
SPECIFICATIONS,

10) INSPECTION

A. SPECIAL INSPECTION PER CBC SHALL BE PROVIDED FOR:
1. REBAR PLACEMENT AND WELDING (IF ANY).
2. CONCRETE MIX AND POUR
3. STRUCTURAL STEEL FIELD WELDING (IF ANY)
B. EMPLOYMENT OF TESTING LABORATORY SHALL IN NO WAY RELIEVE

CONTRACTOR OF OBLIGATION TO PERFORM WORK IN ACCORDANCE WITH
REQUIREMENTS OF CONTRACT DOCUMENTS.

o

- SPECIAL INSPECTION AND TESTING REQUIRED FOR ANCHOR BOLTS (WHEN
APPLICABLE) AND STRUCTURAL STEEL FIELD WELDING. STRUCTURAL STEEL
FIELD WELDING SHALL BE IN ACCORDANCE WITH CHAPTER 17 OF THE
CALIFORNIA BUILDING CODE.

FLUIDS;~AND/OR~THE " IN=PLACECONCRETE-ATALLTIMES:—ADDITIONALLY;
CONCRETE (USED FOR PIER CONSTRUCTION) SHOULD BE CONSOLIDATED
USING VIBRATORY METHODS OVER THE ENTIRE LENGTH AND WIDTH OF THE
PIERS, IF WATER AND/OR DRILLING FLUIDS ARE PRESENT, CONCRETE
(USED FOR PIER CONSTRUCTION) SHOULD BE CONSOLIDATED ONLY AFTER
THESE FLUIDS ARE REMOVED AND TO THE EXTENT POSSIBLE (LE., OVER *
THE ENTIRE WIDTH OF THE PIERS AND WITHIN S TO 10 FEET OF THE
GROUND SURFACE).
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Q Signaturs E ! Dqte~2 {: {

btint Name

05/22/07 |RECORD INFORMATION

AW CUSTOMER:
SONOMA VALLEY CSD

SCALE: AS SHOWN APPROVED DEPUTY CHIEF ENGINEER

™

POWERLIGHT VIATION BLVD :
10_| 04/18/07 | AS BULT A ShNTh Rose, oA oATE: 05/04/07 |TSvEwe RIS TS T e, FOUNDATION NOTES
S 9 | 01/16/07 | FOR REVEW — EQUIPMENT CANOPY DRAWINGS MS T DRAMY : s SCALE ACCORDINGLY & SPECIFICATIONS
2064 BAN PABL N J ’
BERKELEY, CA 4702 8 | 01/10/07 | FOR CONSTRUCTION — E DRAWINGS MS 22675 BTH STREET EAST DESIGNED FILE NAME: DRAWING
g sao-asse . DATE REVISION BY SONOMA CA CHECKED : DS CcB CONTRACT NUMBER: 10338 SVCSD POWERTRACKER nmger: -0 SHEET 240F 35

RIS T





" eser . 223'-2" -
PPOO0POROONOORREOOO® OOPO0ERR00000O0OO0 25 - NOTES;
R — s o e o o e g e e NG ] T NG RENMLAPNREIE ’
: ; E R I I A A I i - : : = — 1. FOR PIER FOOTING DETAILS SEE
- " ; . 3 HIE 3 SHEET S$2

2. REFER TO ELECTRICAL
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BACKFILL REQUIREMENTS.
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HAVE UNDERGROUND UTILITIES
MUST BE HAND EXCAVATED TO
AVOID BREACHING OF SUCH .
EXISTING SERVICES. NEW CONDUITS
TO BE PLACED ABOVE OR BELCOW
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NOTES:

1. FOR TRENCH PATHS SEE TRENCHING PLAN,

SHT £7

2. FOR FOUNDATION TYPE DETAILS, SEE SHT S2

3. BEARING ELEVATIONS ARE ESTABLISHED AS FOLLOWS: ELEVATIONS
OF € OF BEARINGS VARY LINEARLY ALONG ALL LAYOUT LINES

4. REFER TO SHEET S2 FOR PIER ZONE SPECIFICATIONS.

5. ARRAYS 1, 2, 5 & 6: IF PEDESTALS IN ZONE C ARE TO BE CUT
TO 4'-5" OR HIGHER ABOVE GRADE, THEN FOUNDATIONS -AND
PEDESTALS MUST FOLLOW SPECIFICATIONS FOR ZONE A.

INSTALLATION TOLERANCES:
FOUNDATION PEDESTAL
ALL PIERS, *+ 3/4" HORIZONTAL(MEASURED 3 FT. ABOVE GRADE)

INSTALLATION HEIGHT:
CENTRAL BEARING PIERS, % 3/8"
ALL OTHER BEARING PIERS, + 3/4"
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+ 1/4” VERTICAL
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POWERLIGHT

SOLAR ELECTRIC SYSTEMS

2084 SAN PABLO AVENUE
DERKELEY, CA 94702

810) 5400860

TABLE 1 ARRAY PIERS

PIER ZONE PIER DEPTH

ZONE B 5'—6" MIN

ZONE C 6'—0" MIN
ZONE D 5'-0" MIN W 1

NOTE: DEEPER PIERS CAN BE USED FOR
ALL LOCATIONS

CONCRETE PIER =

VARIES - SEE DETAIL 4

GRADE LEVEL -

BEARING
PEDESTAL

BEARING PEDESTAL

4" NOMINAL, 4.5" 0D, .179" MIN
WALL THICKNESS, 46 KSI MIN
YIELD STRESS; OR 4" STD PIPE
(A53); GALVANIZED PER ASTM
A123

(PL P/N 1506—026)

FILL STEEL TUBE W/ CONCRETE
TO LEVEL OF FINISHED TROWELLED
PIER.

SLOPED TO DRAIN;
SMOOTH TROWELLED FINISH

GRAVEL WITH
MEMBRANE LAYER

SEE SHEET C2.0;

DO NOT ALLOW GRAVEL
TO COME IN CONTACT
WITH STEEL TUBE

RECOMPACT
DISTURBED SOIL

(1) TYPICAL PIER FOUNDATION DETAIL — ZONE B THROUGH ZONE D

&/ SCALE: 1/27 = 1-0"

TABLE 2 DRIVE PIERS DRIVE PEDESTAL
DRIVE PIER TYPE | PIER DEPTH 12" ¢ STD PIPE;
GALVANIZED PER ASTM A123
TYPE E 13'=6" MIN (P/N 1501-287)
TYPE F 13'—0" MIN
TYPE G 170" MIN FILL STEEL TUBE W/ CONCRETE

NOTE: DEEPER PIERS CAN BE USED FOR

ALL LOCATIONS

SEE DETAIL 3 5l M3

SEE TABLE 2

PIER.

——

SLOPED TO DRAIN;

B3

o -

|
1
I
3" MIN J

TO LEVEL OF FINISHED TROWELLED

SMOOTH TROWELLED FINISH

CONCRETE PIER

DRIVE PEDESTAL

RECOMPACTED
SOIL

CONGRETE PIER

BEARING
PEDESTAL

VARIES - SEE DETAIL 4 Lol
) P

BEARING PEDESTAL

4" NOMINAL, 4.5" OD
PIPE, .250" MiN WALL
THICKNESS, 46 KSI MIN.
YIELD STRESS; GALVANIZED

PER ASTM A123

(PL P/N 1506-223)

FILL STEEL TUBE W/ CONCRETE
TO LEVEL OF FINISHED TROWELLED

PIER

SLOPED TO DRAIN;

GRADE

GRAVEL WITH
MEMBRANE LAYER
SEE SHEET C2.0;

HEAVY PIER FOUNDATION DETAIL — ZONE A

A
T TSCALE 1/Z = 10"

. 56 STRING COMBINER BOX TYP

MOUNTING
BRACKET TYP

3000 PS| POURED
IN PLACE
CONCRETE PAD

CHAMFER CORNERS TO
APPORX. 1" RADIUS TYP

GRADE —\

95% COMPACTION
UNDER PAD

BRING CONDUITS
THROUGH CONCRETE

BEND REBAR WHEN [~

NECESSARY TYP

100 LBS—\

SMOOTH TROWELLED FINISH

DO NOT ALLOW GRAVEL
TO COME IN CONTACT
WITH STEEL TUBE TYP.

|— 3" CLEAR

L

' CLEAR TYP —=f -
- 2"t -] X

SECTION

4@12" #4@12"

S T

=

NOTES:

1. TOP OF SLAB ELEVATION MUST BE
. AT OR ABOVE THE ELEVATION OF
2 SWITCHGEAR 'S’ MIN. 100FT.

3 DRIVE PIER FOUNDATION DETAIL — TYPE E. F & G

[ COMBINER _BOX SLAB_FOUNDATION DETAIL
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é\A 7'SITE PREPARATION FOR NEW SLAB—ON-GRADE SHALL INCLUDE CLEARING MIN #5 SPECIAL
) ALL VEGETATION AND ROOTS FROM AN AREA EXTENDING A MINWUW OF EQUIPMENT | ANCHOR SIZE I MIN EMBED.[ OF BOLTS | INSPECTION
THREE FEET HORIZONTALLY BEYOND EDGE OF SLAB. THESE STRIPPING
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EDGE OF ROOF m:cx—/ EDGE OF FASCIA GUTI’ER—/ ~

T\ CANOPY ROOF FRAMING PLAN

{J SCALE:3/8" = 1-0"

\—-VULCRAFT TYPE 3N, N16 GALVANIZED
ROOF DECKING (OR EQUAL): S=.501,
: FY=33KSl, ASTM AB53 SCREW SIDELAPS
e WITH #10 ® 36" MAXIMUM ON CENTER
. SCREW TO SUPPORTS WITH (2) 1/4"X1"
SELF DRILLING SCREWS PER PANEL
{PRE-DRILL CLEARANCE HOLES)

ANGLED spucz@—/ \—EDGE OF PAD

D ose e

. EPOXY EQUIPMENT \_A'I'I‘ACH EQUIPMENT AND/OR

HEAVY EQUIPMENT,

SEE S3.0 FOR
/ EXACT LOCATION
i

- | soupuen Pao

NOTE:

1. DO NOT ATTACH EQUIPMENTS OR MOUNTIN
HARDWARE TO THE NON-INTERIOR FACES OF
4x4 COLUMNAR MEMBERS OF THE CANOPY.

NOT ATTACH ANY EQUIPMENTS OR MOUNTING

G
THE
DO

HARDWARE TO THE CORNER COLUMNAR MEMBERS

OF THE CANOPY,

ROOF PANELS —\

3\ EQUIPMENT CANOPY SECTION
_0"

J SCAlE:3/8" = 7

- ANCHORS PER (72 MOUNTING HDWR 7O THE INTERIOR
FACE OF THE COLUMNAR MEMBERS RE D DRAWING
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/2 EQUIPMENT PAD COLUMNAR_PLAN SEE NOTE 1 EDGE OF
U SCALE:3/8" = 10 PAD By =7/ m/ Lot
< G
NOTIGE: WITHOUT AN ORIGINAL F@%@Sﬁ&dﬂ\_ Date: _[Q‘_[_Qj
SIGNATURE, SEAL IS INVALID —
APPROVED DEPUTY CHIEF ENGINEER
05/22/07 |RECORD INFORMATION AW CUSTOMER: ' ScAE:  AS SHOWN
POWERLIGHT & Sovs Vet o ‘ ™ EQUIPMENT PAD
SOLAR ELEGTRIC SYSTEKS 10 | 04/18/07 | AS BUILT : AW SANTA ROSA, CA DATE 3 05/04/07 SUBMITTED g’l:wﬁg%ug‘s%ﬂ?"lﬂaﬂ CANOPY PLANS AND SECTION
o vewe 9 | 01/16/07 | FOR REVIEW — EQUIPMENT CANOPY DRAWINGS MS SITE: DRAWN MS ADJUST SCALE ACCORDINGLY
2854 BAN PABLO AVENUI H
lﬁngf:)ﬁ:;n?:l::ru 8 01/10/07 | FOR CONSTRUCTION — E DRAWINGS MS 22675 BTH STREET EAST DESIGNED FILE NAME: DRAWING SS SHEET 340F 35
NO. DATE . ) REVISION BY SONOMA CA CHECKED 2 DS cB CONTRACT NUMBER: 10338 SVCSD POWERTRACKER NUMBER: A =

[ |
| | o)
- < T
| I \
! ! CONT. L
| |
I |
I |
b L ———
| i : HSS
| | H
I |
| |
| |
| {
| |
| |
| |
| |
LYl s & .
[ B & . R .
. h ; #
) T I
\ J e
N SEE $3.0 FOR
FOUNDATION DETAILS

D7ea/e0G7 i e





ALL :
SURFACES

A}
: BEARING L
END L
L PN ROOF DECK PER PLAN [~ ROOF DECK PER PLAN
CLIP BEAM AT '
45" FOR SAFETY
4
GALV, STEEL SHIMS o . TRIM/DECKING TO i
. AS REQ'D—MIN %" 1/2"% A304 SS ALL-THREAD, A, MATCH FLASHING
(4) 5/8" ALL THREAD , EMBED IN 5/8"¢ HOLE WITH >
/_ ANCHORS — ANCHOR IN SIMPSON SET EPOXY. ; =+
3/4" X 5" HOLES FILLED f i
W/ SIMPSON SET EPOXY Yoem e i t
i
. i
- |~—EDGE OF PAD END L ———! ™ Ence oF RooF DECK ’
. PER PLAN : BEARING L
i HSS PER PLAN ~ PLAN
: END L PER PLAN PER PLA ‘
H N ™~
"1™ BASE PLATE . S O
1/2 X 8 X 0'—8" < CONCRETE SLAB i L 1/2"
THIS DETAIL APPLIES TO ALL EQUIPMENT EDGE OF ROOF / \—BEARING L
EXCEEDING 400 LBS. (DECKING NOT SHOWN) PER PLAN

[T\ CANOPY COLUMN BASE PLATE PLAN <E> FLOOR MOUNTED EQUIPMENT ANCHORAGE /3\ CORNER DETAIL — STRUCTURAL ANGLE <E> EDGE FLASH[NG DETAIL
O seae 1-1/7 SCALE: 3" = T seae 1" = 7-07 SCALE: 3"

NOTE:

PAINTING OF STRUCTURAL STEEL:

ROOF DECK . ,
PER PLAN\ ) . , : . 1. TOUCH UP WELDS WITH ZRC GALVILITE

EDGE OF (800/831-3275) AFTER FIELD WELDING

ROOF DECK 3

|
6" 20GA FASCIA GUTTER = N

GALV.; ENDS OPEN; TO BE

PROVIDED AND INSTALLED - \_LV_<NEARSIDE

ON LOW SIDE OF ROOF AND FARSIDE
BY CONTRACTOR.

L PER PLAN ———— - —
DOWNSPOUT DESIGN, ’ . < \‘ ! T
SPECIFICATIONS AND .

ATTACHMENT METHOD TO x_ : _ ,} }
I 5" !"

ALL SURFACES

BE DETERMINED BY THE
SUB—CONTRACTOR IN THE
FIELD PER PL'S APPROVAL L PER -PLAN

HSS PER PLAN TYP.,— |

HDG AFTER WELDING |
BASE PLATE ¢l

FlLE FLAN } i

/] - .
R VAN :
ANCHOR BOLTS
¢ PER ommy T\ (5)-ANGHED SPLICE DETAL
% :

NOTE: CORNER SPLICE SIM.

BASE R
PER DETAIL

L ‘ INSTALL ADHESIVE ANCHORS USING SIMPSON SET ADHESIVE AND IN ACCORDANCE WITH ICC ES REPORT ESR-1772, DATED DECEMBER 2004.

SPECIAL INSPECTION IS REQUIRED FOR SIMPSON SET ADHESIVE ANCHORS.
ICC ESR—1772 REQUIRES THE FOLLOWING TO BE RECORDED BY THE SPECIAL INSPECTOR:
1.  ADHESIVE PRODUCT DESCRIPTION, INCLUDING THE ADHESIVE PRODUCT NAME AND EXPIRATION DATE, MIXING PROCEDURE
DOWNSPOUT SPLASH GUARD FOR SLAB FOR THE SET~PAC CARTRIDGE AND USE OF THE PROPER NOZZLE.
TO BE PROVIDED AND DETAILS, SEE ANCHOR BOLT OR REINFORCING STEEL DOWEL MATERIAL, GRADE, DIAMETER, LENGTH AND CLEANLINESS.
INSTALLED IN THE FIELD BY S3.0 REQUIRED DRILL BIT DIAMETER, INCLUDING VERIFICATION OF CARBIDE-TIPPED DRILL BIT COMPLIANCE WITH ANSI B212.15-1994.
SUB—CONTRACTOR PER (DO NOT USE DIAMOND CORE DRILL BITS WITHOUT SPECIFIC APPROVAL OF THE ENGINEER-OF—-RECCRD.)
PL'S APPROVAL HOLE DEPTH AND CLEANLINESS.
- INSTALLATION DESCRIPTION, INCLUDING SUBSTRATE TEMPERATURE AT TIME OF ANCHOR INSTALLATION; ACTUAL GEL TIME WHEN -

b o

EDGE DETAIL INSTALLED ANCHORS ARE NOT DISTURBED; AND VERIFICATION OF ANCHOR INSTALLATION AND LOCATION (SPACING AND EDGE
SCALE: 1" = 1'-0" DISTANCE) IN ACCORDANCE WITH THE APPROVED PLANS.

DELIVER THE ABOVE REPORTS FOR THE RECORD AND REVIEW TO THE BUILDING OFFICIAL AND THE ENGINEER—OF—RECORD.

REGORD DRAWING
Contgact, o Ldg Ik
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INSTALLATION PLAN - POWERGUARD AND FIXED TILT STRUCTURE PHOTOVOLTAIC SOLAR ARRAY

SONOMA COUNTY WATER - SANTA ROSA, CA

DRAWING INDEX

SHEET DESCRIPTION

G1 TITLE SHEET

G2 GENERAL NOTES & SPECIFICATIONS

G3 STAGING & ACCESS PLAN

E1.1  ELECTRICAL SCHEMATIC — 1 LINE — SHEET 1
E1.2 ELECTRICAL SCHEMATIC — 1 LINE — SHEET 2
E3 ELECTRICAL SITE PLAN

E4 ARRAY LAYOUT — POWERGUARD SYSTEM

ES ARRAY LAYOUT — PARKING CANOPY

E6 ELEVATIONS — PARKING CANOPY

E7 TRENCHING PLAN

E8 STRING WIRING PLAN — POWERGUARD SYSTEM
EQ STRING WIRING PLAN — PARKING CANOPY
E10 EQUIPMENT PAD LAYOUT

E11  GENERAL DETAILS 1

E13 DIRECTIONAL BORE DETAIL

STRUCTURAL - EQUIPMENT ENCLOSURE (BY OTHERS, CORNERSTONE STRUCTURAL ENGINEERING)

S1.0 MATERIALS AND PROJECT DATA
S1.1 TYPICAL DETAILS
S2.0 FOUNDATION AND ROOF FRAMING PLANS

STRUCTURAL - FIXED TILT SOLAR PANEL SUPPORT STRUCTURE (BY OTHERS, M BAR C CARPORTS)
S3 SOLAR PANEL SUPPORT STRUCTURE, STRUCTURAL PLANS AND DETAILS

CIVIL (BY OTHERS, SANDIS, HUMBER JONES CIVIL ENGINEERS)

CEC1 EROSION CONTROL PLAN
CEC2 EROSION CONTROL DETAILS

REFERENCE DRAWINGS (SEE SUBMITTAL BINDER)

CONTACTS
POWERLIGHT CORPORATION

2954 SAN PABLO AVENUE
BERKELEY, CA 94702

PH: (510) 540—0550
FAX: (510) 540-0552

PROJECT MANAGER:
MATT LeDUCQ

PROJECT DESIGNERS:
MARC JOHNSON - ELECTRICAL
SCOTT SKINNER — MECHANICAL

CORNERSTONE STRUCTURAL ENGINEERING GROUP
THOMAS L. SWAYZE, SE

40 FEDERAL STREET
SAN FRANCISCO, CA 94107

PH: (415)-369—9100

SANDIS, HUMBER JONES CIVIL ENGINEERS
JESSIE H. BOLTON
1700 BROADWAY, STE 300

OAKLAND, CA 94612
PH: (510) 873-8866

MbarC CARPORTS INC.
MIKE McREYNOLDS

724 BARSBY STREET

VICINITY MAP

Brickway Biwd

AR ELECTITRIC SY

S 0Ol

(510) 540-0550

2954 SAN PABLO AVENUE
BERKELEY, CA 94702

DISCLOSURE, OR USE WITHOUT
SPECIFICWRITTEN AUTHORIZATION OF
STRICTLY FORBIODEN.

THE POWERLIGHT CORPORATION,

ASSEMBLY, D.C. COMBINER BOX, 56 STRING 1505—612 VISTA, CA 92084
ASSEMBLY, D.C. COMBINER BOX, 36 STRING 1505—208 (760) 758—0351
ASSEMBLY, DAS, STANDARD, NO METER, NL 100 1503—-602
DIAGRAM, WIRING, INTEGRATED, DAS AND MET STATION 1503—-597
ASSEMBLY, MET STATION, FREE STANDING 1502—-208
ABBREVIATIONS SYMBOLS APPROVALS - FOR OFFICIAL USE ONLY
ADJ ADJACENT MAX MAXIMUM
APPROX APPROXIMATE MFR MANUFACTURER ﬁ EE TRANSFORMER — WYE:
ARCH ARCHITECT, ARCHITECTURAL MIN MINIMUM SFORME EWYE
ASSY ASSEMBLY MISC MISCELLANEOUS »
B.U.R. BUILT UP ROOF (N) NEW — [~ DC—AC INVERTER
BLDG BUILDING N.I.C. NOT IN CONTRACT
C CONDUIT N.T.S. NOT TO SCALE ‘
CAT CATEGORY NOM NOMINAL @ METER
CBC CALIFORNIA BUILDING CODE 0.C. ON CENTER
coL COLUMN PG POWERGUARD N
CONC CONCRETE P.S.F. PER SQUARE FOOT ’ FUSE
CONT CONTINUOUS PLAS PLASTER
DAS DATA ACQUISITION SYSTEM PNL PANEL oo SWITCH
DISC DISCONNECT PV PHOTOVOLTAIC
DN DOWN PVC POLYVINYL CHLORIDE DUCT S FUSED SWITCH
DWG DRAWING RAD. RADIUS
(E) OR EXIST EXISTING REF REFERENCE -
E.C. ELECTRICAL CONTRACTOR RGS RIGID GALVANIZED STEEL < % CIRCUIT BREAKER
E.J. EXPANSION JOINT S.A.D. SEE ARCHITECTURAL DRAWINGS .
EL OR ELEV ELEVATION S.E.D. SEE ELECTRICAL DRAWINGS = GROUND
ELEC ELECTRICAL | SECT SECTION
EMT ELECTRICAL METALLIC CONDUIT SHT SHEET CONDUIT RUN, EXPOSED
EQUIV EQUIVALENT SYM SYMMETRICAL ON ROOF OR WALL
FLASH'G FLASHING SYS SYSTEM
FLEX FLEXIBLE TG.&G. TONGUE AND GROOVE
L FEET 15 TRANSFORMER TN FLEXIBLE CONDUIT
GCR GROUND COVER RATIO TYP TYPICAL
GEN. GENERAL U.O.N. UNLESS OTHERWISE NOTED O CONDUIT TURNED UP
GND GROUND V.I.F. VERIFY IN FIELD
HT HEIGHT * VERT VERTICAL O CONDUIT TURNED DOWN
KW KILOWATT w/ WITH
L.F. OR LIN. FT. LINEAR FEET W/0 WITHOUT N) ELEC. PANEL OR BOX
W/ Wla I (N)
] (E) ELEC. PANEL OR BOX
|
< bd b4
A PHOTOVOLTAIC PANEL ARRAY
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7 NUMBERED NOTE,
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GENERAL NOTES

@ SUBCONTRACTOR SHALL ASSUME FULL RESPONSIBILITY AND LIABILITY FOR COMPLIANCE WITH REGULATIONS PER FEDERAL OSHA, CAL/OSHA AND LOCAL
REGULATIONS PERTAINING TO WORK PRACTICES, PROTECTION OF WORKERS AND VISITORS TO THE SITE.

@ CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND DIMENSIONS AT SITE BEFORE COMMENCING WORK.

@ SUBCONTRACTOR SHALL VERIFY (E) CONDITIONS AND NOTIFY PRIMARY CONTRACTOR OF DISCREPANCIES REQUIRING FURTHER CLARIFICATION BEFORE
PROCEEDING WITH WORK.

@ WORK REQUIRED UNDER THIS CONTRACT INCLUDES ALL LABOR AND MATERIALS, EQUIPMENT ETC. NECESSARY AND REASONABLY INCIDENTAL TO COMPLETE
THE PROJECT.
ALL MATERIALS SHALL BE IN NEW AND UNUSED CONDITION AND OF HIGH QUALITY IN EVERY RESPECT.

@ MANUFACTURER’S MATERIAL, EQUIPMENT, ETC. SHALL BE INSTALLED PER MANUFACTURER’S RECOMMENDATIONS AND INSTRUCTIONS.

@ THE SUBCONTRACTOR SHALL BECOME FAMILIAR WITH ALL UTILITY AS—BUILT PLANS AND THE LOCATIONS OF ALL EXISTING UTILITIES AND STRUCTURES.
THE SUBCONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO EXISTING UTILITIES, STRUCTURES, PAVEMENT OR IMPROVEMENTS.

@ ALL WORK SHALL BE INSTALLED IN CONFORMANCE WITH ALL APPLICABLE LOCAL CODES AND ORDINANCES BY EXPERIENCED WORKERS AND A LICENSED
CONTRACTOR WHO SHALL OBTAIN ALL NECESSARY PERMITS AND PAY ALL REQUIRED FEES.

INSTALL ALL ASPECTS OF THIS CONTRACT IN ACCORDANCE WITH THE SPECIFICATIONS.

ELECTRICAL NOTES

REFER TO THE ONE—-LINE AND THREE—LINE ELECTRICAL DIAGRAMS FOR CONDUCTOR SIZE BETWEEN MAJOR POWER COMPONENTS OF THE ELECTRICAL
SYSTEM.

@

NEW CONDUIT ROUTING SHOWN IS ESSENTIALLY DIAGRAMMATIC. SUBCONTRACTOR SHALL LAY OUT RUNS TO SUIT FIELD CONDITIONS AND THE
COORDINATION REQUIREMENTS OF OTHER TRADES.

SUBCONTRACTOR SHALL PREPARE AND SUBMIT SHOP DRAWINGS OF DEVIATIONS TO DESIGNED ROUTING OF NEW CONDUITS FOR REVIEW AND APPROVAL.
INDICATE LOCATION AND SIZE OF ALL NEW CORE DRILLED OPENINGS THROUGH EXISTING WALLS AND PARAPETS NOT SHOWN IN EXISTING DESIGN DETAILS.

ALL CONDUIT CROSSING EXPANDING AND SEISMIC SEPARATION JOINTS SHALL BE PROVIDED WITH EXPANSION/DEFLECTION FITTINGS. PROVIDE FITTINGS AND
SEAL TIGHT FLEXIBLE METAL CONDUIT RACEWAYS AS REQUIRED TO ACCOMMODATE BUILDING MOVEMENT.

@ @ @

ALL SEAL TIGHT FLEXIBLE METAL CONDUIT (OR EQUIV.) TO BE BONDED TO GROUND AT COUPLINGS ON BOTH ENDS.
ALL CONDUIT BEND RADII TO COMFORM TO NEC MINIMUM BEND RADII STANDARDS.

ALL CONDUIT RUNS SHALL BE SECURELY FASTENED AT INTERVALS OF 10 FT. MIN., AND 3 FT. MIN. FROM EQUIPMENT OR STRUCTURE PENETRATIONS
PER NEC ARTICLE 358.30. v ‘

® 0806

MINIMUM CLEARANCE BETWEEN ALL NEW EQUIPMENT TO BE INSTALLED AND ANY NEW OR EXISTING ADJACENT EQUIPMENT SHALL BE 42" FACE TO FACE
ON ALL EQUIPMENT PANELS INTENDED FOR MAINTENANCE ACCESS.

@

CONDUIT ENTRY/CONNECTION TO ELECTRICAL ENCLOSURES SHALL BE SUITABLE FOR GROUNDING AND SHALL BE SEALED AGAINST ENVIRONMENT.

TITLE 24 COMPLIANCE

ALL WORK SHALL CONFORM TO ALL PERTINENT CODES, REGULATIONS, LAWS AND ORDINANCES AS REQUIRED BY THE STATE OF CALIFORNIA:

2001 CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE, C.C.R TITLE 24, PART1
2001 CALIFORNIA BUILDING CODE (CBC) VOLUMES 1&2, C.C.R., TITLE 24, PART 2
(1997 UNIFORM BUILDING CODE)

2001 CALIFORNIA ELECTRIC CODE (CEC), C.C.R., TITLE 24, PART 3

(2005 NATIONAL ELECTRIC CODE)
2001 CALIFORNIA ENERGY CODE, C.C.R. TITLE 24, PART 6
2001 CALIFORNIA FIRE CODE, C.C.R. TITLE 24, PART 9

ADA COMPLIANCE

1. ALL STRUCTURAL MEMBERS AND EQUIPMENT FOR PHOTOVOLTAIC SOLAR PANEL ARRAY TO PROVIDE MINIMUM 8'—2" VERTICAL CLEARANCE FROM (E)
CONCRETE DECK, PER 2001 CALIFORNIA BUILDING CODE, TITLE 24, PART2, VOLUME1, SECTION 1118A.2.

2. ALL OTHER ADA REQUIREMENTS AND CONFORMANCE PER EXISTING FACILITY REFERENCE DRAWINGS
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NEW POWERCANOPY PV ARRAY

50.2 KWP, 47.2 KWPTC, 41 KWAC
264 MODULES, SANYO HIP—190BA2
8 TILES PER STRING, 33 STRINGS
STRING AMPERAGE: 3.47A NOM., 3.75A ISC

ARRAY: 438 VDC,

115A NOM.,

540 VOC, 124A ISC

NEW POWERCANOPY PV ARRAY

50.2 KWP, 47.2 KWPTC, 41 KWAC
264 MODULES, SANYO HIP—190BA2

8 TILES PER STRING, 33 STRINGS
STRING AMPERAGE: 3.47A NOM., 3.75A ISC

REF. DRAWING
1505-208

(1) 33—STRING
COMBINER BOX

®

ARRAY: 438 VDC, 115A NOM.,
540 VOC, 124A ISC
® -
REF. DRAWING 8 () (1) 33—STRING
1505-208 - COMBINER BOX
NEMA 3R, 8A FUSES NEMA 3R, 8A FUSES

80.6 KWP, 75.3 KWPTC, 65 KWAC
424 MODULES, SANYO HIP—190BA2
8 TILES PER STRING, 53 STRINGS
STRING AMPERAGE: 3.47A NOM., 3.75A ISC
ARRAY: 438 VDC, 184A NOM., 540 VOC,

POWERGUARD PV ARRAY

STRING AMPERAGE: 3.47A NOM., 3.75A ISC
ARRAY: 438 VDC, 184A NOM., 540 VOC,

POWERGUARD PV ARRAY
80.6 KWP, 75.3 KWPTC, 65 KWAC
424 MODULES, SANYO HIP—190BA2
8 TILES PER STRING, 53 STRINGS

SPECIFIC NOTES:

§l BUS TAP CONDUCTORS SHALL BE ENCLOSED IN METAL RACEWAY,

AND NOT BE LONGER THAN 25 FEET.

GENERAL ELECTRICAL NOTES:

— ALL C—-PVC SHALL BE SCHEDULE 40
— ALL ABOVE GROUND CONDUIT SHALL BE GALVANIZED RIGID METAL TYPE.

— ALL TRANSITIONS TO UNDERGROUND PVC SHALL BE RIGID COUPLEINGS.
— CONDUIT ENTRY/CONNECTION TO ELECTRICAL ENCLOSURES SHALL BE

SUITABLE FOR GROUNDING (PER NEC 250.97) AND SHALL BE SEALED AGAINST
ENVIRONMENT.

— GROUNDING SYSTEM SHALL HAVE A RESISTANCE OF 25 OHMS MAX (PER

NEC 250.56).
— INVERTER—INTEGRATED PROTECTION INCORPORATES THE FOLLOWING

PROTECTIVE FUNCTIONS (PER UL—1741):

50/51 PHASE OVERCURRENT

59 OVERVOLTAGE

27 UNDERVOLTAGE
810 OVERFREQUENCY
81U UNDERFREQUENCY
S1N GND FAULT

ANTI—ISLANDING PROTECTION

"4
POWERLIGHT

SOLAR ELECTRIC SYSTEMS

(510) 540-0550

2954 SAN PABLO AVENUE
BERKELEY, CA 94702

199A ISC 199A ISC — DC VOLTAGE FROM THE ARRAY IS ALWAYS PRESENT AT THE DISCONNECT
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TESTING AND SPECIAL INSPECTION

MATERIAL DATA

STRUCTURAL SPECIFICATIONS

GENERAL

ALL WORK SHALL CONFORM TO THE REQUIREMENTS OF THE CURRENT GOVERNING
EDITION OF THE CALIFORNIA BUILDING CODE.

CONCRETE

CONCRETE SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE CURRENT EDITION
OF ACl 301 & 318. CONCRETE SHALL BE READY—MIXED CONCRETE IN
ACCORDANCE WITH ASTM C94.

MAXIMUM WATER-CEMENT RATIO, BY WEIGHT

28 DAY COMPRESSIVE NON-AIR AR
STRENGTH ENTRAINED ENTRAINED
3000 PSI CONCRETE* .55 55

*2500 psi REQUIRED BY DESIGN. NO TEST CYLINDERS REQUIRED.

AT _THE CONTRACTOR'S OPTION, AN AIR ENTRAINING AGENT CONFORMING TO THE
LATEST REVISION OF ASTM SPECIFICATION C260 MAY BE ADDED TO THE CONCRETE
TO PROVIDE SPECIFIED AMOUNTS OF ENTRAINED AIR. CEMENT SHALL BE IN
ACCORDANCE WITH THE STANDARD SPECIFICATIONS FOR PORTLAND CEMENT PER
ASTM DESIGNATION C150, TYPE |l

CONCRETE MIN 28 DAY | MAX SIZE | MAX SLUMP | TOTAL AR
ELEMENT COMPRESSIVE | AGGREGATE | (INCHES) | CONTENT
STRENGTH (INCHES) (%)
FOOTINGS 3000 1% 3 _—
SLABS ON GRADE 3000 1 4 4%+1.5%

SLUMP WILL BE MEASURED AT THE TRUCK DISCHARGE. PUMPING OF CONCRETE
MAY REQUIRE ADMIXTURES TO INCREASE SLUMP BEYOND THE MAXIMUM SLUMP
LISTED ABOVE. ADMIXTURES ARE SUBJECT TO THE ENGINEER'S REVIEW. THE
SPECIAL INSPECTOR SHALL BE PROVIDED WITH A BATCH TICKET AND WEIGHT TAG
UPON DELIVERY OF EACH LOAD OF CONCRETE.

ALL CONCRETE SHALL BE PLACED WITH MECHANICAL VIBRATION UNLESS NOTED
OTHERWISE.

REINFORCING STEEL

BARS #4 FOR REINFORCING SHALL BE GRADE 60 DEFORMED BARS CONFORMING
TO ASTM A706 OR A615. LAP SPLICES SHALL BE IN ACCORDANCE WITH ACl 318
— CURRENT EDITION UNLESS NOTED OTHERWISE ON THE PLANS. BARS TO BE
WELDED OR FIELD BENT SHALL CONFORM TO ASTM A706.

MASONRY

MASONRY UNITS SHALL BE OPEN ENDED LIGHT WEIGHT GRADE IN TYPE N UNITS
CONFORMING TO ASTM DESIGNATION C90. ALL CELLS SHALL BE GROUTED SOLID.
F'=1500 PSl. WALL REINFORCEMENT SHALL BE RESTRAINED BY MECHANICAL
POSITIONERS AT 48" OC, MAX.

MORTAR

MORTAR SHALL CONFORM TO ASTM C270 TYPE M AND SHALL DEVELOP A
MINIMUM COMPRESSIVE STRENGTH OF 2500 PSI AT 28 DAYS. MASONRY CEMENT
MAY NOT BE USED IN MORTAR.

GROUT

GROUT SHALL BE COARSE GROUT CONFORMING TO ASTM C476. THE GROUT
SHALL DEVELOP A MINIMUM COMPRESSIVE STRENGTH OF 2500 PSI AT 28 DAYS.
SLUMP SHALL BE 8" TO 10",

NON-SHRINK GROUT

NON-SHRINK GROUT SHALL BE FLOWABLE, WITH A MINIMUM 7 DAY COMPRESSIVE
STRENGTH OF 5000 PSi. NON—SHRINK GROUT SHALL BE MASTERFLOW 928 GROUT
AS MANUFACTURED BY CHEMREX OR APPROVED EQUAL

STRUCTURAL STEEL AND MISCELLANEOUS IRON

STRUCTURAL STEEL AND MISCELLANEOUS IRON SHALL BE CONSTRUCTED IN
SCCORDQNCE WITH THE CURRENT EDITION OF THE AISC CODE OF STANDARD
RACTICE.

WIDE FLANGE AND STRUCTURAL TEE SHAPES SHALL CONFORM TO ASTM A572.

1.
2. CHANNELS AND ANGLES SHALL CONFORM TO ASTM A36.
3. STRUCTURAL PLATE SHALL CONFORM TO ASTM A36 OR ASTM A572.

ALL STRUCTURAL STEEL AND MISCELLANEOUS IRON SHALL RECEIVE SHOP PRIME
COAT EXCEPT ON SURFACES RECEIVING WELDS, EMBEDDED IN CONCRETE, OR AT
SUP CRITICAL HIGH STRENGTH BOLTS WHICH SHALL BE TOUCHED UP AFTER
CONNECTION IS COMPLETE. STRUCTURAL STEEL AND MISCELLANEOUS IRON WHICH
IS TO HAVE SPRAY ON FIREPROOFING SHALL NOT BE PAINTED. STRUCTURAL STEEL
PERMANENTLY EXPOSED TO WEATHER SHALL RECEIVE TWO COATS OF SEMI-GLOSS
ALKYD ENAMEL COMPATIBLE WITH PRIMER.

METAL DECKING

METAL DECKING SHALL CONFORM TO ASTM A446 GRADE A. GALVANIZED IN
ACCORDANCE WITH ASTM A525, G60.

ANCHOR BOLTS, STUDS AND THREADED RODS

1. BOLTS AND RODS SHALL CONFORM TO ASTM A307 GRADE A OR B OR A36.
2. NUTS SHALL BE AS SHOWN BELOW AND FINISH SHALL MATCH FASTENER.

FASTENER GRADE AND SIZE NUT CLASS NUT STYLE
ASTM A36 OR ASTM A307A, 4" TO 1%" ASTM A563—-A | HEX

ASTM A36 OR ASTM A307A, OVER 14" TO 4" | ASTM A563-A | HEAVY HEX
ASTM A3078B, %" TO 4" ASTM A563—-A | HEAVY HEX

3. HEADED STUDS AND WELDING SHALL CONFORM TO AWS D1.1—CURRENT
EDITION, TYPE B STUDS.

HIGH STRENGTH BOLTS, NUTS, WASHERS & ANCHOR RODS

BOLTS, NUTS, WASHERS AND RODS PERMANENTLY EXPOSED TO WEATHER SHALL
BE HOT DIPPED GALVANIZED.

1. BOLTS SHALL BE HEAVY HEX STRUCTURAL BOLTS PER ANSI B18.2.1
AND SHALL CONFORM TO THE REQUIREMENTS OF ASTM A325. BOLTS
SHALL BE TYPE 1,2 OR 3 AND SHALL BE USED IN A SLIP CRITICAL
CONNECTION.

2. TENSION CONTROL BOLT ASSEMBLIES SHALL CONFORM TO ASTM F1852.
3. DIRECT-TENSION INDICATORS SHALL CONFORM TO ASTM F959.
4. RODS SHALL CONFORM TO ASTM A193, GRADE B7 AR ASTM A443,
OR 2.
5. NUTS SHALL BE AS SHOWN BELOW AND FINISH SHALL MATCH FASTENER.
FASTENER GRADE AND SIZE NUT CLASS NUT STYLE
ASTM A325 | TYPE 1 AND 2, UNCOATED ASTM AS63-C, | HEAVY HEX
C3,0,0H,DH3
TYPE 1 AND 2, ZINC COATED | ASTM A563-DH | HEAWY HEX
TYPE 3, UNCOATED ASTM AS63-C3, | HEAVY HEX
DH
ASTM A490 | TYPE 1 AND 2, UNCOATED ASTM A563-DH, | HEAVY HEX
DH3
TYPE 3, UNCOATED ASTM AS63-DH3 | HEAVY HEX

ASTM A449 | TYPE 1 AND 2, %" TO 1%" ASTM A563-B HEX

UNCOATED
TYPE 1 AND 2, OVER 1%” TO 3"| ASTM A563-DH | HEAVY HEX
UNCOATED
TYPE 1 AND 2, %" TO 3" ASTM A563-DH | HEAVY HEX
ZINC COATED

ASTM A193 | B7 ASTM A194-2H | HEAVY HEX

6. WASHERS SHALL BE FLAT CIRCULAR, RECTANGULAR OR SQUARE BEVELED
WASHERS AND SHALL CONFORM TO ASTM F436 TYPE I. FINISH SHALL MATCH
NUT. WASHERS SHALL BE INSTALLED UNDER THE ELEMENT BEING TURNED
FOR A325 BOLTS AND UNDER BOTH THE HEAD AND THE NUT FOR A490
BOLTS. WASHERS OVER OVERSIZED OR SLOTTED HOLES SHALL ALSO COMPLY
WITH RCSC SPECIFICATIONS.

HOLLOW STRUCTURAL SECTIONS — ASTM AS500, GRADE B

WELDING

ALL WELDING SHALL BE PERFORMED BY CERTIFIED WELDERS PER AWS "STANDARD
QUALIFICATION PROCEDURE" TO PERFORM THE TYPE OF WORK REQUIRED. ALL
WELDING SHALL BE IN ACCORDANCE WITH THE CURRENT AWS WELDING CODE. ARC
WELDING ELECTRODES SHALL BE E70 SERIES FOR A36, A572 & A992 MATERIAL,
AND EBO SERIES FOR A706 REINFORCING STEEL.

SUBMITTALS FOR THE ENGINEERS REVIEW WILL BE REQUIRED AS FOLLOWS:

1.  MIX DESIGNS;

2. BLOCK CERTIFICATION

3. REINFORCING STEEL SHOP DRAWINGS;

4. STRUCTURAL STEEL AND MISCELLANEOUS METALS SHOP DRAWINGS;

5. WELDING PROCEDURE SPECIFICATIONS (AND PQR IF APPLICABLE);
CONTRACTOR SHALL SUBMIT TWO SETS OF PRINTS FOR REVIEW. FABRICATION SHALL
NOT PROCEED UNTIL SUBMITTALS HAVE BEEN REVIEWED BY THE ENGINEER.

CONSTRUCTION LIABILITY

THE CONSTRUCTION CONTRACTOR AND HIS SUBCONTRACTORS AGREE THAT IN
ACCORDANCE WITH GENERALLY ACCEPTED CONSTRUCTION PRACTICES, THE
CONSTRUCTION CONTRACTOR AND HIS SUBCONTRACTORS WILL BE REQUIRED TO
ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR JOB SITE CONDITIONS DURING
THE COURSE OF CONSTRUCTION OF THE PROJECT, INCLUDING SAFETY OF ALL
PERSONS AND PROPERTY; THAT THIS REQUIREMENT SHALL BE MADE TO APPLY
CONTINUQUSLY AND NOT LIMITED TO NORMAL WORKING HOURS, AND THE
CONSTRUCTION CONTRACTOR AND HIS SUBCONTRACTORS FURTHER AGREE TO
DEFEND, INDEMNIFY AND HOLD THE DESIGN PROFESSIONAL HARMLESS FROM ANY
LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH THE PERFORMANCE OF WORK
ON THIS PROJECT, EXCEPT LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF
THE DESIGN PROFESSIONAL.

SPECIAL INSPECTIONS

THE OWNER SHALL EMPLOY A SPECIAL INSPECTOR DURING CONSTRUCTION ON -

THE FOLLOWING TYPES OF WORK:

CONCRETE
CONTINUOUSLY INSPECT THE PLACEMENT OF ALL CONCRETE EXCEPT PERIODIC

INSPECTION MAY BE PROVIDED FOR THE PLACEMENT OF CONCRETE FOR:
1.
2,

FOUNDATIONS WITH f'c EQUAL TO 2500 PSI OR LESS.

NON—-STRUCTURAL SLABS ON GRADE.
SAMPLE CONCRETE: ASTM C172, EXCEPT SLUMP SHALL COMPLY WITH

ASTM C94.
TEST SLUMP: ASTM C143, ONE TEST AT POINT OF TRUCK DISCHARGE FOR

150 CY OR FRACTION THEREOF FOR EACH TYPE OF CONCRETE; ADDITIONAL
TESTS REQUIRED WHEN CONCRETE CONSISTENCY SEEMS TO HAVE CHANGED.
TEST AIR CONTENT: ASTM C173, VOLUMETRIC METHOD FOR LIGHTWEIGHT OR

WELDING
VERIFY WELDER CERTIFICATIONS, COMPLIANCE WITH WELDING PROCEDURE

SPECIFICATIONS AND PQR (IF APPLICABLE).

—  CONTINUOUSLY INSPECT ALL STRUCTURAL WELDING, INCLUDING WELDING OF

REINFORCING STEEL.

1.

o »>» wubd

NORMAL WEIGHT CONCRETE, ONE FOR EACH 150 CY PLACED OR FRACTION

THEREOF FOR EACH TYPE OF AIR—ENTRAINED CONCRETE.
TEST CONCRETE TEMPERATURE: TEST HOURLY WHEN AIR TEMPERATURE IS

50 DEGREES F. (4 DEGREES C.) AND BELOW, AND WHEN 85 DEGREES F. 1.

(27 DEGREES C.) AND ABOVE; AND EACH TIME A SET OF COMPRESSION
TEST SPECIMENS ARE MADE.

REINFORCING STEEL

STRUCTURAL MASONRY (CONTINUOUS INSPECTION)

VERIFY THAT MILL CERTIFICATES SHOW REINFORCING STEEL IS IN

COMPLIANCE WITH PROJECT SPECIFICATIONS.

PERIODICALLY INSPECT THE PLACEMENT OF REINFORCING STEEL,
FOR CONCRETE WHICH IS REQUIRED TO HAVE CONTINUOUS INSPECTION.

INSPECT AT THE START OF PLACING CONCRETE MASONRY UNITS.

CONTINUOUSLY INSPECT GROUT PLACEMENT.

TEST GROUT TEMPERATURE HOURLY WHEN AIR TEMPERATURE IS
50 DEGREES F. (4 DEGREES C.) AND BELOW, AND WHEN 80

DEGREES F. (27 DEGREES C.) AND ABOVE.

CONTINUOUSLY INSPECT BATCH PLANT OF READY MIXED GROUT.

INSPECT PREPARATION OF REQUIRED PRISMS.
TEST 5 PRISMS PRIOR TO CONSTRUCTION AND 3 PRISMS FOR EACH 5000

SQUARE FEET OF WALL.

INSPECT GROUT SPACE IMMEDIATELY PRIOR TO CLOSING OF CLEANOUTS.

NON-SHRINK/EXPANSIVE GROUT

TAKE TEST SPECIMENS AND CONTINUOUSLY INSPECT THE PLACEMENT OF
NON-SHRINK/EXPANSIVE GROUT.

BOLTS INSTALLED IN CONCRETE

PERIODICALLY INSPECT INSTALLATION OF BOLTS AND CONTINUOUSLY INSPECT
PLACEMENT OF CONCRETE AROUND SUCH BOLTS.

METAL DECKING

VERIFY THAT MILL CERTIFICATES SHOW METAL DECKING TO BE IN COMPLIANCE

WITH PROJECT SPECIFICATIONS.

PERIODICALLY INSPECT THE PLACEMENT OF ALL METAL DECKING PRIOR TO
METAL DECKING BEING COVERED.

STRUCTURAL STEEL AND MISCELLANEOUS IRON

VERIFY THAT MILL CERTIFICATES SHOW STRUCTURAL STEEL AND
MISCELLANEOUS IRON IS IN COMPLIANCE WITH PROJECT SPECIFICATIONS.

2. PARTIAL JOINT PENETRATION WELDS WITH EFFECTIVE THROAT THICKNESS
OF %" OR GREATER REQUIRE ULTRASONIC TESTING.
3. WELDS ON BASE METAL THICKER THAN 1%" REQUIRE ULTRASONIC
TESTING.
HIGH STRENGTH BOLTING

EXCEPTIONS:

SINGLE PASS FILLET WELDS NOT EXCEEDING %s" MAY HAVE PERIODIC

INSPECTION.

FLOOR AND ROOF DECK WELDING MAY HAVE PERIODIC INSPECTION.
WELDED STUDS USED FOR DIAPHRAGM OR COMPOSITE CONSTRUCTION

MAY HAVE PERIODIC INSPECTION.

WELDED SHEET STEEL FOR COLD FORMED STEEL FRAMING MAY HAVE

PERIODIC INSPECTION.

WELDED OF STAIRS AND RAILING SYSTEMS MAY HAVE PERIODIC

INSPECTION.

NONDESTRUCTIVE TESTING:

ALL COMPLETE JOINT PENETRATION WELDS ON MATERIALS ¥e" THICK
AND GREATER REQUIRE ULTRASONIC TESTING. THE RATE OF TESTING
MAY BE REDUCED TO 25X IF THE FAILURE RATE MEETS THE

REQUIREMENTS OF UBC SECTION

PRIOR TO BOLTING OPERATIONS:
VERIFY THAT MILL CERTIFICATES SHOW THAT BOLTS, NUTS AND WASHERS
COMPLY WITH THE PROJECT SPECIFICATIONS.

=  VERIFY THAT THE METHODS OF TIGHTENING TO BE USED BY THE CONTRACTOR

1703.

COMPLY WITH AISC "SPECIFICATIONS FOR STRUCTURAL JOINTS USING ASTM

A325 OR A490 BOLTS”

= CURRENT EDITION APPROVED BY THE RESEARCH

COUNCIL ON STRUCTURAL CONNECTIONS OF THE ENGINEERING FOUNDATION

(RCSC) AND ENDORSED BY AISC.

— PERFORM TENSION CALIBRATION TESTS WITH THE CONTRACTOR'S TOOLS ON

3 BOLT ASSEMBLIES FOR EACH DIAMETER, LENGTH, GRADE, PRODUCTION LOT

AND TIGHTENING METHOD TO BE USED ON THE PROJECT INCLUDING

PRETENSIONED ANCHOR RODS. TESTS SHALL BE PER RCSC SPECIFICATIONS.
— INSPECT THE FAYING SURFACES OF EACH BOLTED CONNECTION FOR

COMPLIANCE WITH RCSC SPECIFICATIONS.

DURING BOLTING OPERATIONS:
VERIFY THAT ALL PILES OF CONNECTED MATERIAL HAVE BEEN DRAWN

TOGETHER TO A SNUG CONDITION AS DEFINED PER RCSC SPECIFICATIONS
BEFORE FINAL TIGHTENING.

VERIFY PLACEMENT OF MATCH—MARKS OR WRENCH CALIBRATION AS REQUIRED.

—  CONTINUOUSLY INSPECT FINAL TIGHTENING OPERATIONS PER RCSC

SPECIFICATIONS.

EXCEPTIONS:
THE SPECIAL INSPECTOR NEED NOT BE PRESENT DURING ALL FINAL
TIGHTENING OPERATIONS PROVIDED IT CAN BE VERIFIED THAT

PROPER PROCEDURES WERE FOLLOWED (I.E. THE USE OF DTi's,
"TWIST—OFF" TYPE BOLTS OR MATCH MARKING).

SPECIAL INSPECTOR

THE SPECIAL INSPECTOR SHALL BE A QUALIFIED PERSON WHO SHALL
DEMONSTRATE HIS COMPETENCE, TO THE SATISFACTION OF THE BUILDING
OFFICIAL, FOR INSPECTION OF A PARTICULAR TYPE OF CONSTRUCTION OR
OPERATION REQUIRING SPECIAL INSPECTION.

DUTIES AND RESPONSIBILITIES OF THE SPECIAL INSPECTOR

THE SPECIAL INSPECTOR SHALL OBSERVE THE WORK ASSIGNED FOR

CONFORMANCE WITH THE APPLICABLE PROJECT DRAWINGS AND SPECIFICATIONS.

THE SPECIAL INSPECTOR SHALL FURNISH INSPECTION REPORTS TO THE
BUILDING OFFICIAL, THE OWNER OR OWNER'S DESIGNATED REPRESENTATIVE,
THE ARCHITECT OR PROJECT MANAGER, THE STRUCTURAL ENGINEER OF
RECORD, THE CONTRACTOR AND OTHER PERSONS DESIGNATED BY THE OWNER
OR OWNER'S REPRESENTATIVE. ALL DISCREPANCIES SHALL BE BROUGHT TO
THE IMMEDIATE ATTENTION OF THE CONTRACTOR FOR CORRECTION, THEN IF
UNCORRECTED, TO THE PROPER DESIGN AUTHORITY AND TO THE BUILDING
OFFICIAL.

THE SPECIAL INSPECTOR SHALL SUBMIT A FINAL SIGNED REPORT STATING
WHETHER THE WORK REQUIRING SPECIAL INSPECTION WAS, TO THE BEST OF
THE INSPECTOR’'S KNOWLEDGE, IN CONFORMANCE WITH THE PROJECT PLANS
AND SPECIFICATIONS AND THE APPLICABLE WORKMANSHIP PROVISIONS OF THE
uscC.

CA 94702

(510)540-0550

2954 SAN PABLO AVENUE
BERKELEY,

SOLAR ELECTRIC SYSTEMS

POWERLIGHT

RELIMINARY

NOT FOR
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P

ONE INCH, PRINT
IS NOT TO SCALE

VERIFY SCALEL
IF BAR IS NOT

ABBREVIATIONS

PROJECT DATA

6%09

ACI

APPROX
ARCH
BLDG
BLK
BLKG
BM
BN
BOF
BOT
8vC
c-C

CF
CIDH

CiP

CJP
CLG
CLR
CMP
CcMU
coL
CONC
CONN
CONST
CONT
COORD
CSK
CcY
DBL
DET
DF
DIAG
DIA
DIST
DN
DO
DWG

(E)
EA
EC
ECR
EL
ELEV
EMB
EN
EQ

EXIST
EXP
FBC
FG
FIN

FND

AT

DIAMETER
NUMBER
ANCHOR BOLT

AMERICAN CONCRETE INSTITUTE

ALTERNATE
APPROXIMATE(LY)
ARCHITECT(URAL)
BUILDING

BLOCK

BLOCKING

BEAM

BOUNDARY NAILING
BOTTOM OF FOOTING
BOTTOM

BEGIN VERTICAL CURVE

CENTER TO CENTER
CENTERLINE
CUBIC FOOT

CAST IN DRILLED HOLE

CAST IRON PIPE
CONSTRUCTION JOINT

COMPLETE JOINT PENETRATION

CEILING
CLEAR. CLEARANCE

CORRUGATED METAL PIPE
CONCRETE MASONRY UNIT

COLUMN
CONCRETE
CONNECTION
CONSTRUCTION
CONTINUOUS
COORDINATE
COUNTERSINK
CUBIC YARD
DOUBLE
DETAIL
DOUGLAS FIR
DIAGONAL
DIAMETER
DISTANCE
DOWN

DITTO
DRAWING
EXISTING
EACH

END HORIZONTAL CURVE

END CURB RETURN
ELEVATION

ELEVATOR
EMBANKMENT

EDGE NAILING

EQUAL

END VERTICAL CURVE
EACH WAY

EXISTING
EXPRESSWAY

FRAMED BEAM CONNECTION

FINISHED GRADE
FINISH(ED)

FLOW LINE
FOUNDATION

FOC
FOM
FOS
FP
FS
FTG
Ga
GALV
GL

H or HT
HDR
HEX
HGR
HORIZ
HS
HSB
HSS
ID
INSP
INSUL
JT

Ib

LF

LL
LLBB
LLH
LLV
LoC
LOL
LONGIT
LS

LT
Lw
MAX
MB
MECH
MFR
MIN
MISC
MOD
(N)
NIC
No.
4
NOM
NS
NTS
ocC
oD
oG
OH
OPP
owsJ

R
PC

PCC

PCP
PCVC
PDF
PG

FACE OF CONCRETE Pl
FACE OF MASONRY PJP
FACE OF STUD(S) P/L
FULL PENETRATION PL
FAR SIDE PLY
FOOTING POC
GAUGE POT
GALVINIZED POVC
GLUE LAMINATED BEAM PRC
HEIGHT PRVC
HEADER PSF
HEXAGONAL PSI
HANGER PT
HORIZONTAL PTOF
HIGH STRENGTH PVC
HIGH STRENGTH BOLT RAD or R
HOLLOW STRUCTURAL SECTION RCP
INSIDE DIAMETER REINF
INSPECTION/INSPECTOR REQ'D
INSULATION REV
JOINT RS
POUND RT
LINEAR FOOT RW
LIVE LOAD RWD
LONG LEGS BACK TO BACK R/W
LONG LEG HORIZONTAL

LONG LEG VERTICAL SCHED
LOCATION SEC
LAYOUT LINE SHT
LONGITUDINAL SHTG
LAG SCREW(S) SIM
LEFT SM
LIGHT WEIGHT SMS
MAXIMUM SPEC(S)
MACHINE BOLT(S) sQ
MECHANICAL SQFT
MANUFACTURER sQYD
MINIMUM, MINUTES STAG
MISCELLANEOUS STD
MODIFIED OR MODIFY STL
NEW STRUCT
NOT IN CONTRACT STS
NUMBER SYM
NOMINAL DIAMETER T&G
NOMINAL TBR
NEAR SIDE TEMP
NOT TO SCALE 70
ON CENTER TOF
OUTSIDE DIAMETER TOP
ORIGINAL GROUND T0S
OPPOSITE HAND TOW
OPPOSITE TRANS
OPEN WEB STEEL JOIST TYP
METAL PLATE UNO
POINT OF CURVATURE Ve
POINT OF COMPOUND CURVE OR VERT
PORTLAND CEMENT CONCRETE w/
PERFORATED CONCRETE PIPE WF
POINT OF COMPOUND VERTICAL CURVE wP
POWDER DRIVEN FASTENER WT
PROFILE GRADE WWF

POINT OF INTERSECTION
PARTIAL JOINT PENETRATION
PROPERTY LINE

PLATE

PLYWOOD

POINT ON HORIZONTAL CURVE
POINT ON TANGENT

POINT ON VERTICAL CURVE
POINT OF REVERSE CURVE
POINT OF REVERSE VERTICAL CURVE
POUNDS PER SQUARE FOOT
POUNDS PER SQUARE INCH
POINT OR POST TENSION
PRESSURE TREATED DOUGLAS FIR
POLYVINYL CHLORIDE
RADIUS

REINFORCED CONCRETE PIPE
REINFORCED, REINFORCING
REQUIRED

REVISION

ROUGH SAWN

RIGHT

RETAINING WALL

REDWOOD

RIGHT OF WAY

SEE ARCHITECTURAL DRAWINGS
SCHEDULE

SECTION

SHEET

SHEATHING

SIMILAR

SHEET METAL

SHEET METAL SCREW
SPECIFICATION(S)

SQUARE

SQUARE FOOT

SQUARE YARD

STAGGERED

STANDARD

STEEL

STRUCTURAL

SELF TAPPING SCREW
SYMMETRICAL

TONGUE AND GROOVE

TO BE REMOVED
TEMPORARY

TOP OF

TOP OF FOOTING

TOP OF PLATE

TOP OF SLAB OR STEEL
TOP OF WALL

TRANSVERSE

TYPICAL

UNLESS NOTED OTHERWISE
VERTICAL CURVE

VERTICAL

WITH

WIDE FLANGE

WATERPROOF or WORKPOINT
WEIGHT

WELDED WIRE FABRIC

PLANS AND CALCULATIONS FOR THE STRUCTURAL DESIGN WERE BASED UPON:
—THE 2001 CALIFORNIA BUILDING CODE.

—SOILS REPORT: PER UBC MINIMUM SOIL PRESSURE 1000 PSF
VERTICAL

ROOF LIVE LOAD 20 PSF (FLAT—4:12 SLOPE)
LATERAL

SEISMIC BASE SHEAR COEFFICIENT

v =22y

Ca = .44 No; SOIL TYPE = Sp

Na = 1.5

R =22 Qo = 28

| = 1.0 MAX

V = 0.46W [ASD], CANTILEVERED COLUMNS

Fp = 0.39W [ASD], MASONRY WALL

WIND DESIGN PRESSURE = 38.2 PSF
BASIC WIND SPEED = 80 MPH
EXPOSURE = C

FOUNDATION
BEARING PRESSURES 1000 PSF DEAD + LIVE LOADING
1333 PSF DEAD + LIVE +

SEISMIC/WIND LOADING

SITE LOCATION
SANTA ROSA, CA

SONOMA COUNTY WATER AGENCY 404 AVIATION BLVD.

SONOMA COUNTY WATER

10259

SAN FRANGISEO , SALIFORNIA Se10T

40 PEDRRAL STRASTY
418.368.0100

[>(>[>l>l>§
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#5 HAIRPIN AT ANCHOR

/—2' NON-SHRINK GROUT
5" SLAB—-ON-GRADE
SLOPE

A ———

:- H & 4—#5 CONT
o8l | ° S e A
' JEL: 1. |
' |73 I L #5 0 16" OC
1 P 8 #8/ _____@&TOP & BOTTOM
- — 7 1} _-BARS ADD'L #5
3" CLR W ‘ AT COLUMN
"3 ‘o EXTEND FTG AS
REQ'D, SEE PLAN.
EXTEND BOTTOM
REINF AT COLUMN
v S$2.0

BOLTS & TOP OF COLUMN

8-
'~-0" ¢

(s

TYP = CENTERED ON WALL

\\GATE BY OTHERS

FOUNDATION PLAN NOTES:
1. CONTRACTOR TO VERIFY ALL DIMENSIONS AND ELEVATIONS SHOWN WITH MECHANICAL

CIVIL DRAWINGS AND INFORM BOTH OWNER AND ENGINEER OF ANY CONFLICTING INFORMATION.

WATERPROOFING AND DRAINAGE DETAILS BY OTHERS.

— 5" THICK CONCRETE SLAB.

— #4 0 12" OC EACH WAY AT 2" BELOW TOP OF SLAB. SUPPORT AT 36" MAX
EACH WAY.

— 2" COMPACTED CRUSHED FINES (NOT SAND).

—  SLAB MEMBRANE.

— 4" OF %" CRUSHED ROCK.
3. N\ +0'—0" INDICATES TOP OF SLAB REFERENCE ELEVATION. VERIFY W/ MECHANICAL/CML.

4. E 3 INDICATES FOOTING.

5. SEE SHEET S1.1 FOR TYPICAL FOUNDATION DETAILS.

6. ALL DIMENSIONS ARE TO CENTERLINE OF COLUMNS OR FACE OF CONCRETE,
TYP UNLESS NOTED OTHERWISE.

7. SEE ELECTRICAL DRAWING FOR GROUNDING DETAILS, CONDUIT, ETC.
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ROOF FRAMING PLAN

h'=1'-0"

]
*
|
*
$2.0 3':0TYP
~T——— 5" SLAB—ON-GRADE,
% SEE NOTE 2
E{k I l
| \ é
N\— 4"x4" SCUPPERS AT \ CONCRETE PAD
4'—0" MAX, TYP AT \.8' HIGH 0
PERIMETERS, SEE MASONRY WALL
3-0" 12'-2" 8'-10" 3'-0" 8"
y4»=1'_0n
(A
\S2.0/
A T.0.S. +10'-0" T.0.S. +10'-0" /-—WALL BELOW
3
\ :::‘/_1'1
: : L VERCO N24 16GA
|1 | METAL DECK
| | |
| | |
I |
|| |
| o o NTll) o -
. I % % % Il
R || Q 2 g ||
- . | |
] f | D g v
I l : ; $20/ yNo.
| |
' | |
X | |
| | |
| W8x24 CONT A
s N |
*
I I S PSS N W
~N
\T.O.S. +9'-0" \A.s. +9'-0"
4-8" 12'-2" 8'—10" 4'-8"

EQUIPMENT SCHEDULE
NUMBER DESCRIPTION WEIGHT
©) ISOLATION TRANSFORMER 23504
@ INVERTER/DC DISCONNECT 2300#
ROOF FRAMING PLAN NOTES:

1.
2.
3.

4.

REFER TO GENERAL NOTES & SPECIFICATIONS ON SHEET S1.0.
SEE SHEET S1.1 FOR TYPICAL FRAMING DETAILS.

CONTRACTOR TO VERIFY ALL DIMENSIONS & ELEVATIONS SHOWN WITH CIVIL
DRAWINGS AND INFORM CML & STRUCTURAL ENGINEER OF ANY DISCREPANCY.

+34'-0"

INDICATES TOP OF STEEL ELEVATION (BOTTOM OF METAL DECK).

METAL DECK NOTES

1.

2.

3.

3" METAL DECK SHALL BE "VERCO" N-24 (ICBO #2078); 16 GAGE, GSO GALVANIZED.

METAL DECKING FASTENERS SHALL BE #12x%" "TRAXX" SHEET METAL SCREWS (SMS) BY
TW BUILDEX (REF. ICBO ER #3056) AND SHALL BE INSTALLED WITH NEOPRENE WASHERS.

SIDE LAP CONNECTION = OVERLAPPING W/ SMS © 24" OC
PARALLEL TO SUPPORT CONNECTION = SMS ©@ 6" OC

TRANSVERSE SUPPORT CONNECTION = 4 SMS PER 24" WIDE SHEET; TWO AT EACH
OVERLAPPING SPLICE & ONE IN EACH FLUTE NEAREST CENTERLINE OF PANEL

METAL DECKING SHALL BEAR A MINIMUM OF 2" ON SUPPORTING MEMBERS.
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PRUNING may be necessary
to faclilfate removal of dead
wood, conflict with new
structure, or reduce stiress —
shall be carried out by qual-
ifled arborist and

fo approval and

of CMy Arborist.

¢ 7/

/\
NS N\

WHEN EXCAVATING AND TRENCHING within site of

tree (LAST RESORT):

a. Cut as few roofs as possible and cut them

b. Paint cut roofs with approved dressing
c. Backfill as soon as possible fo ovold roots

drying

EXCAVATION
(When lowering grade
Iis unavoidable)

O Provide adequate retaining wall — no closer
than drip line.

ADDITIONAL PRECAUTIONS
O Provide fences and barricades around free;
install prior to grading.

O Feortllize and water fo minimize shock — as
directed by qualified arborist.

DETAIL 1

O Large amount of fill will inhiblt delicate
balance between roots and solil.

O To limit serious damage or death fo tree,
provide gravel and sysfem fo drain.

O Avold any ponding by draining low points.

TREE PROTECTION

STRAW WATTLES
W/WOOD STAKES

DRAIN GRATE
W/FILTER FABRIC

INLET | >~ FILTER FABRIC

SECTION A—A

DETAIL 2

INLET PROTECTION

STORM WATER POLLUTION PREVENTION NOTES:

GENERAL

STORM WATER POLLUTION HAPPENS WHEN RAIN OR RUNOFF FROM CONSTRUCTION
OTHER ACTIVITIES WASHED CONTAMINANTS INTO STORM DRAINS, CREEKS, OR THE
COMMON SOURCES INQLUDE SPLLED OR, FUEL, AND FLADS FROM VEHIQLES AND
EQUIPMENT; CONSTRUCTION DEBRIS; CONCRETE WASHOUT: LANDSCAPING RUNOFF
CONTAINING FERTILIZERS, PESTICIDES, OR WEED KILLERS:; AND MATERIALS SUCH AS USED
MOTOR OR, ANTIFREEZE, AND PAINT PRODUCTS THAT PEOPLE DEPOSIT ONTO A STREET

OR ALLOW TO FLOW INTO A STORM DRAN. EVEN PET WASTE, LEAVES, AND OTHER YARD
WASTES CAN CAUSE PROBLEMS WHEN THEY ENTER STORM DRANS OR STREAMS.

FOLLOWNG THESE SMPLE PRINCIPLES CAN REDUCE POLLUTION SIGNFICANTLY, AND
MAKE COMPLIANCE WITH ENVIRONMENTAL REGULATIONS RELATIVELY EASY.

QLEAN UP LEAKS, DRIPS AND OTHER SPILLS MMEDIATELY SO THEY DO NOT
CONTAMINATE SO OR GROUNDWATER, OR LEAVER RESIDUE ON PAVED

REFUEL VEMICLES AND HEAVY EQUIPMENT IN ONE DESIGNATED LOCATION ON
THE SITE, AND TAKE CARE TO CLEAN UP SPILLS WHEN THEY HAPPEN.

NEVER HOSE DOWN ‘DIRTY" PAVEMENT OR SURFACES WHERE MATERIALS
HAVE SPILLED. USE DRY CLEANUP METHODS WHENEVER POSSIBLE. F YOU MUST
USE WATER, USE JUST ENOUGH TO KEEP THE DUST DOWN.

CONTROL THE AMOUNT OF RUNOFF CROSSING THE SITE (ESPEQIALLY DURING
EXCAVATION!) BY USING BERMS OR TEMPORARY OR PERMANENT DRAINAGE
DITCHES TO DIVERT WATER FLOW AROUND THE SITE. REDUCE STORM WATER
RUNOFF VELOQITEES BY CONSTRUCTING TEMPORARY CHECK DAMS OR BERMS
NHERE APPROPRIATE.

KEEP MATERIALS OUT OF THE RAN — PREVENT RUNOFF CONTAMINATION AT
THE SOURCE. SCHEDULE CLEARING OR EARTH MOWNG ACTMTES FOR PERIDS
OF DRY WEATHER. COVER EXPOSED PLES OF SOL OR CONSTRUCTION MATERIALS
WTH PLASTIC SHEETING OR TEMPORARY ROOFS. BEFORE IT RAINS, SWEEP AND
REMOVE MATERIALS FROM SURFACES THAT DRAN TO STORM DRANS, CREEKS, OR
CHANNELS.

KEEP POLLUTANTS OFF EXPOSED SURFACES. PLACE TRASH CANS AROUND THE
SITE TO MNMMZE LITTER. DISPOSE OF CONSTRUCTION WASTES IN COVERED
DUMPSTERS OR RECYCLING RECEPTACLES.

PRACTICE SOURCE REDUCTION — MINBMZE WASTE WHEN YOU ORDER
MATERIALS. ORDER OMLY THE AMOUNT YOU NEED TO FINISH THE

USE RECYCLABLE MATERIALS NHENEVER POSSIBLE. ARRANGE FOR PICK-UP OF
RECYQLABLE MATERIALS SUCH AS CONCRETE, ASPHALT, SCARP METAL, SOLVENTS,
DEGREASERS, CLEARED VEGETATION, PAPER, ROCK, AND VEHICLE MAINTENANCE
MATERIALS SUCH AS USED O, ANTFREEZE, BATTEREES, AND TIRES.
DISPOSE OF ALL WASTES PROPERLY. MATERIALS THAT CANNOT BE RECYQLED
MUST BE TAKEN TO AN APPROPRIATE LANDFILL OR DISPOSED OF AS HAZARDOUS
WASTE. NEVER STORE OR LEAVE WASTE MATERIALS N THE STREET.

IRAIN YOUR EMPLOYEES AND SUBCONTRACTORS. KEEP ON HAND PLENTY OF
COPES OF THE ACTIVITY SPECKFIC BROCHURES. K YOU NEED MORE COPES
OR MASTERS TO DUPLICATE, CONTACT THE SANTA CLARA VALLEY NONPOINT
SOURCE POLLUTION CONTROL PROGRAM OR THE CITY OF PALO ALTO.

INFORM SUBCONTRACTORS ABOUT THE NEW STORM WATER REQUIREMENTS AND
THERR OWN RESPONSIBILITEES.

PREVENT SPULS AND LEAKS

POORLY MAINTAINED VEHICLES AND HEAVY EQUIPMENT LEAKING FUEL, OL, ANTWREEZE
OR OTHER FLUIDS ON THE CONSTRUCTION SITE ARE COMMON SOURCES OF STORM WATER
CONTAMINATION. CONSTRUCTION MATERIALS SPLLS CAN ALSO CAUSE SERIOUS
PROBLEMS. CAREFUL SITE PLANNING, PREVENTIVE MAINTENANCE, AND GOOD

MATERIALS HANDLING PRACTICES CAN ELMINATE MOST SPILLS AND LEAKS.

PERFORM MAJOR MAINTENANCE, REPAR JOBS, AND VEHICLE AND EQUIPMENT
NASHING OFF SITE.

oR
BAY,
HEAVY

MAINTAN ALL VEHICLES AND HEAVY EQUIPMENT. INSPECT FREQUENILY FOR
LEAKS.

DESIGNATE ONE AREA OF THE CONSTRUCTION SITE, MELL AWAY FROM STORM
ORAN INLETS, FOR AUTO AND EQUIPMENT PARKING AND ROUTINE VEHICLE
AND EQUIPMENT MAINTENANCE.

F YOU MUST DRAIN AND REPLACE MOTOR O, RADIATOR COQLANT, OR OTHER
FLUIDS ONSITE,, USE DRIP PANS OR DROP CLOTHS TO CATCH DRIPS AND SPILLS.
COLLECT ALL SPENT FLUNDS, TORE IN SEPARATE CONTAINERS, AND RECYQLE
WHENEVER POSSBBLE. NOTE THAT IN ORDER TO BE RECYQLABLE, SUCH LIQUIDS MUST
NOT BE MXED WTH OTHER FLUIDS. NON—-RECYCLED FLINDS GENERALLY MUST BE
DISPOSED OF AS HAZARDOUS WASTES.

CLEAN UP SPILLS MMEDIATELY WHEN THEY HAPPEN. WHEN VEMHICLE FLUDS OR
MATERIALS SUCH A PANTS OR SOLVENTS SPILL, CLEANUP SHOULD BE MMEDIATE,
AUTOMATIC, AND ROUTINE.

SWEEP UP SPILLED DRY MATERIALS MMEDIATELY. NEVER ATTEMPT TO “WASH
THEM AWAY" WITH WATER, OR BURY THEM. USE ONLY MINWAL WATER FOR DUST
CONTROL.

CLEAN UP LIQUID SPILLS ON PAVED OR MPERMEABLE SURFACES USING ‘DRY”
CLEANUP METHODS (ABSORBENT MATERIALS, CAT UITTER, AND/OR RAGS).

CLEAN UP SPILLS ON DIRT AREAS BY DIGGING UP AND PROPERLY DISPOSING OF
CONTAMINATED SOL.

REPORT SIGNIFICANT SPILLS TO THE APPROPRIATE SPILL RESPONSE AGENCES
MMEDIATELY.  (SEE REFERENCE LIST ON THIS SHEET.)

LDEMQUNION BASTE:

MAKE SURE ALL DEMOLITION WASTE IS PROPERLY DISPOSED. DEMOLITION DEBRIS
THAT IS LEFT IN THE STREET CAN CAUSE MAJOR PROBLEMS FOR FLOOD CONTROL,
STORM DRAIN MAINTENANCE, AND THE HEALTH OF OUR ENVIRONMENT. DIFFERENT
TYPES OF MATERIALS HAVE DIFFERENT DISPOSAL REQUIREMENTS.

CONCRETE DEBRIS FROM CONCRETE STRUCTURES AND BROKEN PAVEMENT
SHOULD BE RECYCLED, NOT MIXED WITH OTHER DEBRIS.

DEBRIS FROM OTHER STRUCTURES (WOOD, ETC.) SHOULD BE CONFINED TO
DUMPSTERS, COVERED AT NIGHT OR DURING WET WEATHER, AND TAKEN TO A
LANDFILL FOR RECYCLING OR DISPOSAL.

HAZARDOUS DEBRIS SUCH AS ASBESTOS MUST BE HANOLED N ACCORDANCE
WTH SPECFIC LANS AND REGULATIONS AND DISPOSED OF AS A HAZARDOUS
WASTE. A SEPARATE PERMIT IS REQUIRED. YOU MAY MISH TO CONTACT AN
ASBESTOS REMOVAL SERVICE FOR SAFE REMOVAL AND DISPOSAL.

BASTE

CAUSE OF STORM WATER POLLUTION.
PLACE DUMPSTERS UNDER ROOFS OR COVER THEM WITH PLASTIC SHEETING AT

THE END OF EACH WORK DAY AND DURING RAINY WEATHER. K YOU USE PLASTIC,

PROTECT DUMPSTER CONTENTS FROM STORM WATER BY SECURING IT AROUND
THE OUTSIDE OF THE DUMPSTER.

INSPECT DUMPSTERS REGULARLY FOR LEAKS, AND REPAR OR REPLACE ANY
DUMPSTER THAT IS NOT WATER-TIGHT.

NEVER CLEAN OUT A DUMPSTER BY HOSING IT DOWN ON THE CONSTRUCTION SITE.
RETURN DUMPSTERS TO THE TRASH HAULING CONTRACT FOR CLEANING.

CONSTRUCTION MATERIALS:

STORE MATERIALS UNDER COVER. NET AND DRY BUNLDING MATERIALS WITH THE
POTENTIAL TO CONTAMINATE RUNGFF SHOULD ALWAYS BE STORED UNDER COVER, EVEN
DURING THE WORK DAY WHEN THE WEATHER IS RAINY. IN ADDITION, BERMING AROUND
A STORAGE AREA MAY BE NECESSARY FOR SOME HARD—TO-CONTAN MATERIALS.

STORE STOCKPILED MATERIALS, WASTES, CONTAINERS, AND DUMPSTERS UNDER
A TEMPORARY ROOF, OR SECURED PLASTIC SHEETING.

BERM AROUND COVERED STORAGE AREAS TO PREVENT CONTACT WTH RUNOFF.
F YOU SUSPECT CONTAMINATION, TEST PONDED WATER AND DISPOSE
APPROPRIATELY.

PLASTER OR OTHER PONDERS CAN CREATE LARGE QUANTITIES OF SUSPENDED
SOLIDS IN RUNOFF, WHICH MAY BE TOXIC TO AQUATIC LIFE AND CAUSE SERIOUS
ENVIRONMENTAL HARM EVEN F THE MATERIALS ARE INSET. STORE ALL SUCH
POTENTIALLY POLLUTING DRY MATERIALS — ESPECIALLY OPEN BAGS — WELL
UNDER A TEMPORARY ROOF OR INSIDE A BULDING, OR COVER SECURELY MITH AN
IMPERMEABLE TARP.

PROPERLY STORE CONTAINERS OF PAINTS, CHEMICALS, SOLVENTS, AND OTHER
HAZARDOUS MATERIALS IN GARAGES OR SHEDS MITH DOUBLE CONTAINMENT
DURING RAINY PERYODS.

PANIS. SALVENTS. ADHESVES:

CQLEAN UP PANTS, SOLVENTS, ADHESIVES, AND CLEANING SOLUTIONS PROPERLY.
ALTHOUGH MANY PAINT MATERIALS CAN AND SHOULD BE RECYQLED, LIQUD RESIDUES
FROM PANNTS, THINNERS, SOLVENTS, GLUES, AND CLEANING FLUNDS ARE HAZARDOUS
WASTES. WHEN THEY ARE THOROUGHLY DRY, EMPTY PAINT CANS, SPENT BRUSHED,
RAGS, ABSORBENT MATERIALS, AND DROP CLOTHS MAY BE DISPOSED OF AS TRASH.

NEVER CLEAN BRUSHED OR RINSE PAINT CONTAINERS INTO A STREET, GUTTER,
STORM DRAN.

FOR WATER-BASED PANTS, PAINT OUT BRUSHES TO THE EXTENT POSSIBLE, AND
RINSE TO THE SANITARY SEWER.

FOR ORL-BASED PANTS, PAINT OUT BRUSHES TO THE EXTENT POSSIBLE, AND
FILTER AND REUSE THINNERS AND SOLVENTS. DISPOSE OF EXCESS LIQUIDS AND
RESIDUE AS HAZARDOUS WASTE.

RECYCLE EXCESS WATER-BASED PANT, OR USE UP. DISPOSE OF EXCESS LIQUD,
INCLUDING SLUDGES, AS HAZARDOUS WASTE.

REUSE LEFTOVER OL-BASED PAINT. DISPOSE OF EXCESS LKQUID, INCLUDING
SLUDGES, AS HAZARDOUS WASTE.

CONCRETE, CEMENT MATERIALS:

KEEP FRESH CONCRETE AND CEMENT MORTARS OUT OF GUTTERS, STORM DRANS,
AND STREAMS. CONCRETE AND CEMENT-RELATED MORTARS THAT WASH INTO GUTTERS
AND STORM DRAINS ARE TOXIC TO FISH AND THE AQUATIC ENVIRONMENT.

AVOD MOONG EXCESS AMOUNTS OF FRESH CONCRETE OR CEMENT ON SITE.

STORE DRY AND NET MATERIALS UNDER COVER, PROTECTED FROM RAINFALL AND
RUNOFF.

WASH OUT CONCRETE MIXERS ONLY IN DESIGNATED WASH—-OUT BASIN WHERE
THE WATER MILL FLOW INTO SETTLING PONDS OR ONTO DIRT OR STOCKPLES OF
AGGREGATE BASE OR SAND. WHENEVER POSSIBLE, RECYQLE WASHOUT BY
PUMPING BACK INTO MIXERS FOR REUSE. NEVER DISPOSE OF WASHOUT INTO THE
STREET, STORM DRAINS OR DRAINAGE DITCHES.

DISPOSE OF SMALL AMOUNTS OF EXCESS CONCRETE, GROUT, AND MORTAR IN
THE TRASH.

PAVEMENT CONSTRUCTION:

PLAN ROADWORK AND PAVEMENT CONSTRUCTION TO AVOID STORM WATRER

POLLUTION.  ROAD PAVING, SURFAQING, AND ASPHALT REMOVAL HAPPEN RIGHT IN THE
STREET, MTH NUMEROUS OPPORTUNITIES FOR STORM DRAIN CONTAMINATION BY
ASPHALT, SAW-CUT SLURRY, OR EXCAVATED MATERIAL IN ADDITION, PROPERLY
PROPORTIONED ASPHALT MIX AND WELL—-COMPACTED PAVEMENT AVOD A HOST OF
WATER CONTAMINATION PROBLENMS.

APPLY CONCRETE, ASPHALT, AND SEAL COAT DURING DRY WEATHER. KEEP
CONTAMINANTS FROM FRESH CONCRETE AND ASPHALT OUT OF THE STORM
DRAINS, CREEKS, AND BAY BY SCHEDULING PAWNG JOBS DURING PERIODS OF DRY
NEATHER, WHEN NEW PAVEMENT MLL HAVE TME TO CURE BEFORE STORM

WATER FLOWS ACROSS IT.

COVER CATUH BASINS AND MANHOLES WHEN APPLYING SEAL COAT, SLURRY SEAL,
FOG SEAL, ETC.

ALWAYS PARK PAVERS OVER DR PANS OR ABSORBENT MATERIALS, SINCE THEY
TEND TO DRIP CONTINUOUSLY.

SHOVEL OR VACULM SAN-CUT SLURRY AND REMOVE FROM THE SITE. COVER OR
BARRICADE STORM DRAINS DURING SANW-CUTIING TO CONTAN SLURRY.

WASH DOWN EXPOSED AGGREGATE CONCRETE ONLY WHEN THE WASH WATER
CAN 1) FLOW ONTO A DIRT AREA OR 2) DRAIN ONTO A BERMED SURFACE FROM
WHICH IT CAN BE PUMPED AND DISPOSED OF PROPERLY. F NECESSARY, PLACE
HAY BALES DOWNSLOPE, OR DIVERT RUNOFF MITH TEMPORARY BERMS. MAKE
SURE RUNOFF DOES NOT REACH GUTTERS OR STORM DRANS.

m"wmmmammmwmAsm
OR STORM DRAN. COLLECT AND RETURN TO AGGREGATE BASE STOCKPLE, OR
DISPOSE WMTH TRASH.

NHEN BREAKING ASPHALT OR CONCRETE, CONTROL EXCESS DUST USING THE
SMALLEST AMOUNT OF WATER PRACTICABLE. CONTROL RUNOFF. REMOVE ALL
CHUNKS AND PIECES FROM THE SITE.

RECYCLE BROKEN CONCRETE AND ASPHALT.
EREVENT EROSION:

EXPOSED SOl AFTER CLEARING, GRADING, OR EXCAVATION POSES A QLEAR AND
MVEDIATE DANGER OF STORM WATER POLLUTION. REVEGETATION (PERMANENT OR
TEMPORARY) IS AN EXCELLENT FORM OF EROSION CONTROL FOR ANY SITE.

AVOD EXCAVATION AND GRADING ACTIVITIES DURING NET WEATHER.
REMOVE EXISTING VEGETATION ONLY WHEN ABSOLUTELY NECESSARY.

PLANT TEMPORARY VEGETATION FOR EROSION CONTROL ON SLOPES OR WHERE NO
CONSTRUCTION IS IMMEDIATELY PLANNED.

WHERE REPLANTING IS NOT FEASIBLE, USE SECURED PLASTIC SHEETING OR FILTER
FABRIC TO STABILIZE AND PROTECT EXPOSED SOLS, STOCKPILED TOPSON, AND
LANDSCAPING MATERIALS.

AS A LAST RESORT, PROTECT DOWNSLOPE DRAINAGE COURSES, STEAMS, OR CATCH
BASNS WITH HAY BALES OR TEMPORARY DRAINAGE SWALES.

ONCE EXCAVATION AND GRADING ACTIVITIES ARE COMPLETE, PLANT PERMANENT
VEGETATION AS SOON AS POSSIBLE.

CONTROL RUNOFE:

EROSION RESULTS FROM A COMBINATION OF FACTORS: DECREASED SOL STABWITY,
INCREASED RUNOFF VOLUME, AND/OR INCREASED FLOW VELOCITY. THEREFORE THE
MOST EFFECTIVE EROSION CONTROL PRACTICES COMBINE DRAINAGE DIVERSION WITH
SURFACE ROUGHENMING.

CONSTRUCT DIVERSION DIKES AND DRAINAGE SWALES TO CHANNEL RUNOFF
AROUND THE SITE. LINE SWALES WITH GRASS OR ROUGHENED PAVEMENT TO
REDUCE RUNOFF VELOCITY.

USE BERMS AND DRAINAGE DITCHES TO DIVERT RUNOFF AROUND EXPOSED AREAS.

ROUGHEN OTHER SURFACE BY ADDING RIP RAP, SAND BAGS, ROCKS, STRAW BALES,
OR TEMPORARY VEGETATION. DO NOT USE ASPHALT RUBBLE OR OTHER DEMOLITION
OEBRIS FOR THIS PURPOSE.

CONSIDER CHECK DAMS, FILTER FABRIC, AND TERRACING.

¥ NONE OF THE ABOVE MEASURES SEEMS APPROPRIATE FOR THE SITE, INSTALL
SEDMENT TRAPS IN CATCH BASINS AND DRAN INLETS, OR CREATE AN OVERFLOW
DRAIN BY RAISNG THE INLET SO THAT SEDMENTS MLL SETILE BEFORE
REACHING THE DRAN.

PONOED STORM WATER:

CONTAIN AND TEST PONDED STORM WATER FF ANY OF THE FOLLOWNG CONDITIONS
APPLY:

1) IF THE CONSTRUCTION ACTIMTY IS AT A SITE OF PREVIOUS INDUSTRIAL
ACTMTY, OR

2) F THE CONSTRUCTION SITE IS SUBECT TO A SUPERFUND, STATE, OR
LOCAL CLEANUP ORDER, OR

3) K, IN THE OPINION OF A LOCAL AGENCY INSPECTOR, OTHER BMPS ARE
NOT BEING ADEQUATELY MMPLEMENTED.

NHEN CONTAINMENT AND TESTING OF PONDED STORM WATER IS REQUIRED:
PUMP TO A STORAGE TANK AND TAKE SAMPLES.
TEST THE SAMPLES FOR KNOWN OR SUSPECTED POLLUTANTS.

CALL THE REGIONAL WATER QUALITY CONTROL BOARD FOR FURTHER GUIDANCE,
INCLUDING ACTIONS TO TAKE IF POLLUTANTS ARE PRESENT.

DEWATERING:
TEST GROUNDWATER FROM DEWATERING OPERATIONS.

CONTACT THE SAN FRANCISCO BAY REGIONAL WATER QUALITY CONTROL BOARD
AND THE LOCAL (MUNKOPAL) WASTE WATER TREATMENT AUTHORITY (SEE
REFERENCES ON THIS SHEET) TO DETERMINE DISPOSAL RESTRICTIONS, PERMIT
AND TREATMENT REQUIREMENTS, AND OTHER WATER QUALITY TESTS THAT MUST
BE CONDUCTED BEFORE ANY WATER IS DISCHARGED.

F OFF-SITE POLLUTANTS ARE SUSPECTED, CONTACT THE SANTA CLARA VALLEY
WATER DISTRICTS GROUNDWATER PROTECTION DIVISION OR THE SAN FRANCISCO
BAY REGIONAL WATER QUALITY CONTROL BOARD.

WTH A PERMT FROM THE REGIONAL WATER QUALITY CONTROL BOARD, YOU MAY BE ABLE
TO RECYCLE/REUSE PUMPED GROUNDWATER FOR LANDSCAPE IRRIGATION, OR DISCHARGE
TO THE STORM DRAINS. WITH A PERMIT FROM THE MUNICPALITY AND/OR THE MUNICIPAL
WASTEWATER TREATMENT PLANT, YOU MAY BE ABLE TO TREAT GROUNDWATER AND
DISCHARGE TO THE SAMITARY SEWER.

DEWATERING PLAN NOTE- IF EXCAVATION ENCOUNTERS GROUNDWATER, OR I RANWATER
ACCUMULATES IN THE EXCAVATION, DEWATERING WL BE REQUIRED AND ALL WORK N THE
AFFECTED AREA MUST STOP UNTIL: A DEWATERING PLAN HAS BEEN PREPARED
SUBMITTED TO PWE FOR REVIEW, THE PLAN HAS BEEN APPROVED BY PWE

A PERMIT FOR CONSTRUCTION N THE PUBLIC STREET; A DEWATERING PERMI
PAID; AND THE DEWATERING SET-UP HAS BEEN INSPECTED AND APPROVED
WORK'S® INSPECTOR AND STORM DRAIN INVESTIGATOR. THESE DEWATERING s
ALSO APPLY TO REMOVAL OF ANY EXCESS WATER RESULTING FROM A VEHICLE WHEEL WASH
FAQUTY THAT MAY BE NEEDED AS PART OF AN EROSION CONTROL PLAN FOR WET SEASON
EXCAVATION ACTMTIES.

LONTAMINATED SOI;

TEST FOR CONTAMINATED SO INDICATIONS OF CONTAMINATED SOILS INCLUDE
DISCOLORATION, ODOR, OR UNUSUAL SO PROPERTIES THAT MAY BE OBSERVED DURING
CONSTRUCTION WORK. PRESENCE OF ABANDONED UNDERGROUND TANKS OR DISCOVERY
OF BURKED DEBRIS OR TRASH ARE ALSO INDICATORS OF POTENTIAL CONTAMINATION.

IF CONTAMINATION IS SUSPECTED, TEST FOR POLLUTANTS, OR CALL THE REGIONAL
WATER QUALITY CONTROL BOARD FOR GUIDANCE.

IF CONTAMINATION IS DETECTED, YOU MUST DEVELOP A REMEDIATION PLAN FOR
APPROVAL BY THE SAN FRANGISCO BAY REGIONAL WATER QUALITY CONTROL
BOARD AND THE CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL.
CHECK WTH YOUR LOCAL MUNICIPALITY FOR ADDITIONAL REQUIREMENTS.

AGENCES TO CALL IN THE EVENT OF A SPHL

YOU ARE REQUIRED BY LAW TO REPORT ALL SIGN¥ICANT RELEASES OR SUSPECTED
SIGNIFICANT RELEASES OF HAZARDOUS MATERIALS, INCLUDING OL. TO REPORT A SPLL,
CALL THE FOLLOWING AGENCES:

1) DIAL 911 OR YOUR LOCAL EMERGENCY RESPONSE NUMBER.
2) CALL THE SONOMA COUNTY WATER AGENCY (707) 523-1070

J) CALL THE GOVERNOR'S OFFICE OF EMERGENCY SERVICES WARMING
CENTER, (800) 852-7550 (24 HOURS).

FOR SPILLS OF ‘FEDERAL REPORTABLE QUANTITES’ OF O, CHEMICALS, OR OTHER
HAZARDOUS MATERIALS TO LAND, AR, OR WATER, NOTIFY THE NATIONAL RESPONSE

CENTER (800-424-8802). F YOU ARE NOT SURE WHETHER THE SPILL IS OF A ‘REPORTABLE
QUANTITY,” CALL THE FEDERAL ENVIROMMENTAL PROTECTION AGENCY (800-424—9346)

FOR CLARKFICATION.

1) SONOMA COUNTY WATER AGENCY (707) 523-1070

2) REGIONAL WATER QUALITY CONTROL BOARD, NORTH COAST REGION,
(707) 576-2220.

J) CALIFORMA ENVIROMMENTAL PROTECTION AGENCY (CAL EPA
DEPARTMENT OF TOXIC SUBSTANCES CONTROL (STSC) (510) 540-3732.
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Site Layout

NOTE:

Locate and identify all under ground utilities prior to any
trenching. Every person planning to dig should

call USA at 1-800—-227-2600.

Hand excavation is required within 24" of a known utility.
Any areas disturbed by construction to be replaced at equal
grade and compaction to allow proper drainage.

ACCESS ROAD TO
LOCKED GATE AT
SKYLANE BLVD

INTERSECTION
RESERVOIR FOUND MONUMENT
ALL CONDUIT FROM RE-COMBINER BOXES TO
INVERTER TRENCHED BELOW UPHILL EDGE OF \_/\_/\M
ARRAYS, SEE SHEET E—S.A
Array 1:
(1,224) modules / 102 circuits
Array 2:
(1,464) modules / 122 circuits
- - - OlL
Cut & repair asphalt in (2) locations.
Base course shall be minimum uniform thickness after
compaction of dimensions to match existing section HEEEE)
thickness. Areas to be paved shall be covered with a layer (R EDGE OF ACCESS ROAD (TYP)
of hot asphalt concrete surfacing not less than the thickness e EEAS
indicpted G‘ft?r compaction. Thickne_ss shall match existing g i MAINTAIN 5’ SETBACK FROM EDGE OF ROAD (TYP)
section. Finish surface of the wearing course shall be jEass
thoroughly compacted, smooth, and free from ruts, humps, e I ) i ;
depressions, cold joints, or other irregularities. Finish paving . g = - e SNy ; BaREsy ; T FOUND MONUMENT
shall conform to slopes, lines, and finish grades. m—— —— — e i HAREL LR T
X ADDEDA
- === Wy Seteayethiyy R T R — Arroy 3:
Approximate A ] ] :ﬁm@}ﬁﬁl—}ujs )
g LT AR T i i
wetland limits -ﬁ%%’%@ﬁ/fﬁﬁ“' _____ " (624) modules / 52 circuits
y _- «, V‘
1\ 1" SCH 80 PVC DC CONDUIT RUN, TRENCHED IN ST N’ D
18" TRENCH,BACKFILLED WITH PEA GRAVEL 2” =/ 5T
Ses 1 h detall ABOVE PIPE AND NATIVE SOIL TO GRADE, TO
i COMBINE "B6” STRINGS FROM ARRAY 1 TO ARRAY 2 /
00l INTO "B6” COMBINER BOX, SEE. SHEET E-3.
—___ / IN-x 42" deep x 8" wide 12kV trench with (2)
§ \~\\ 4” Schedule 80 PVC conduits, concrete A SPARE 4” SCH 80 PVC ADDED
IGNMEN AC /’—/\ cap and warning tape. Backfill trenches to /
NCH TO-MA — the level of the original ground surface. — —
STING TIONS AT Existing chain link fence|
AC DISCONNECT AND

MONITORING \SYSTE

500 kW inverter & isolation transformer
MAINTAIN MIN~3’ SETBACK FROM EDGE OF ROAD (TYP) equipment pad (20’ x 12’) and

12 kV transformer equipment pad (14’ x 14°).

o

Pull boxes (3'x5’, 5400 %
P Ibs.) every 200—400 ft.
12 kV AC Disconnect & PV monitoring enclosure.

Requires cutting & repair of existing service

equipment pad. // ALL PULL BOXES ARE 35'X64”

EDGE OF ACCESS ROAD (TYP) CHRISTY TRAFFIC RATED B52.
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Erosion Control Plan

ORANGE BARRIER FENCING
ADDED TO PROTECT WETLAND
FROM STAGING AREA PARKING

ZZ e Approximate
g ; wetland limits

;;;;;;

Erosion Control Notes:

THE FACILITIES SHOWN ON THIS PLAN ARE DESIGNED TO CONTROL EROSION AND SEDIMENT DURING THE RAINY SEASON (OCTOBER 15 TO APRIL 15).

THIS EROSION AND SEDIMENT CONTROL PLAN MAY NOT COVER ALL THE SITUATIONS THAT MAY ARISE DURING CONSTRUCTION DUE TO UNANTICIPATED
FIELD CONDITIONS. VARIATIONS AND ADDITIONS MAY BE MADE TO THIS PLAN IN THE FIELD.

THIS PLAN IS INTENDED TO BE USED FOR INTERIM EROSION AND SEDIMENT CONTROL ONLY, AND IS NOT TO BE USED FOR FINAL ELEVATIONS OR
PERMANENT IMPROVEMENTS.

SUBCONTRACTOR SHALL BE RESPONSIBLE FOR MONITORING EROSION AND SEDIMENT CONTROL MEASURES PRIOR TO, DURING AND AFTER STORM EVENTS.
REASONABLE CARE SHALL BE TAKEN WHEN HAULING ANY EARTH, SAND, GRAVEL, STONE, DEBRIS, PAPER, OR ANY OTHER SUBSTANCE OVER ANY PUBLIC
STREET, ALLEY, OR OTHER PUBLIC PLACE. SHOULD ANY BLOW, SPILL, OR TRACK OVER AND UPON SAID PUBLIC OR ADJACENT PRIVATE PROPERTY,
IMMEDIATE REMEDY SHALL OCCUR.

DURING THE RAINY SEASON, ALL PAVED AREAS SHALL BE KEPT CLEAR OF EARTH MATERIAL AND DEBRIS. THE SITE SHALL BE MAINTAINED SO AS TO
MINIMIZE SEDIMENT LADEN RUNOFF TO ANY STORM DRAINAGE SYSTEM, INCLUDING EXISTING DRAINAGE SWALES AND WATER COURSES.

CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER THAT EROSION AND WATER POLLUTION WILL BE MINIMIZED. STATE AND LOCAL
LAWS CONCERNING POLLUTION ABATEMENT SHALL BE COMPLIED WITH.

SUBCONTRACTOR SHALL PROVIDE DUST CONTROL AS REQUIRED BY APPROPRIATE FEDERAL, STATE, AND LOCAL AGENCY REQUIREMENTS.
SUBCONTRACTOR SHALL PICK UP TRASH, LITTER AND DEBRIS; AND PROVIDE COVERED DISPOSAL BINS.

RESERVOIR

\_/\/\/\/\/
N NN

EDGE PV ARRAY (TYP)

v_ -

Install orange barrier fencing
to protect adjacent wetlands
ooV from any construction traffic.

Existing drainage pattern (typ)

wwwwwwwwww

EDGE OF ACCESS ROAD (TYP)

Install silt fencing (typ) |

v v v v v v v
vvvvvv

SILT FENCING ADDED TO
ENTIRE CONSTRUCTION

ORANGE-BARRIER FENCING NOT
INSTALLED, REDUNDANT WITH

>

AREA TOE OF SLOPE

Existing chain link fence|

SILT AND CHAIN._LINK FENCING

Z

EDGE OF ACCESS ROAD (TYP)

STEEL OR WOOD POST
/36” (1m) HIGH MAX.

E . FLOW
C | X 3/4” (20mm)
E S E— _ /— MIN. DRAIN ROCK
OV 9" MAX e/
| : lo 2
. (225mm) ; 8" (200mm)
. STORAGE HT. ol
12” MIN. 12” MIN.
(300mm) (300mm)
/ /
—|—\/ L4746 (100 X 150mm) 4y

TRENCH WITH COMPACTED
BACKFILL

TRENCH DETAIL INSTALLATION WITHOUT TRENCHING

NOTE:

1. SILT FENCE SHALL BE PLACED ON SLOPE CONTOURS TO MAXIMIZE PONDING EFFICIENCY.

2. INSPECT AND REPAIR FENCE AFTER EACH STORM EVENT AND REMOVE SEDIMENT WHEN
NECESSARY. 9" (225mm) MAXIMUM RECOMMENDED STORAGE HEIGHT.

5. REMOVED SEDIMENT SHALL BE DEPOSITED TO AN AREA THAT WILL NOT CONTRIBUTE
SEDIMENT OFF—-SITE AND CAN BE PERMANENTLY STABILIZED.

SILT FENCE INSTALLATION

—~——=1— +5’, DISTANCE VARIES

/SILT FENCE

PIER FOUNDATION

EXTRA STRENGTH FILTER FABRIC
NEEDED WITHOUT WIRE MESH SUPPORT

STEEL OR
WOOD POS?\

ATTACH FILTER FABRIC
SECURELY TO UPSTREAM -
SIDE OF POST T
T~ A—’—
R B
— .
] P
AT 10" (3m) MAXIMUM SPACING WITH
WIRE SUPPORT FENCE 6 MAXIMUM
SPACING WITHOUT WIRE SUPPORT

FENCE
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Typical Array Framing Plan

B22 strut (module supports):
AR 1-5/8" channel x 20’ lengths

evenly spaced at 1/4 span of
solar module
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— Splice with B—341
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—{3'-3* 3'=3'—

40’

See sheet S-1, details 2
oand 3 for steel beam

connection details,

13’

- 180 modul | ’ (4—hole splice plate) 2 sets threaded studs, typ.
arp module - at B22 strut ends, . at 1/4 span of tube steel
» » » . B22A (diagonal supports), parallel to
(62" x 32.5" x 1.8") staggered space joints grade beams: 3—1/4" x 1-5/8"
T—Clips — channel x 20’ lengths at 6’—6" on
4 per module center and 3’3" above grade beam

NOTE: All dimensions are true. Solar module and diagonal
members are shown in their full, true (hypotenuse of triangle)
measurement, as though veiwer is perpendicular to the face
of the array, not in "plan" or plumb above grade.

4” x 4" Tube Steel w/ threaded—
studs at 1/4 span

for post base connection.
See details 2 and 3, Sheet S-—1.
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15" x 18" cast—in—place
concrete grade beam.
See Sheet S—-1.

Drilled pier.
See detail 1, S—1 sheet.

Cantilever Condition,

where occurs

Condition at east end of east array detailed below:
Condition at west end similar, opposite hand.

cantilevered tube steel length

161_6//

3/_3"_
2'-10" max
cantilever of
tube steel
beyond edge of
: grade beam, or
.3 e provide grade
P beam.
io'é:!'.':..'
v 61_6// | ‘ . 61_6// | |
R AR
) S— P — ) ) B3l Lo
:of:.:;.i;. :.g:.:; ';
oA {a":a < ‘4":‘
threaded stud / post base connection \
B22A

typical spacing at tube steel

(diagonal supports)

—|3'-3" 3~ 3 —
\ BLs 4
] ] ] ‘:‘ ":;'.:
b b=24 B22 cantilever
(2T 4 beyond B22A
e A
N\ A — 1-2f}
.:;‘3:‘4
'-c,a:'..';-
\\ ERe
| | | | ~
grade beams, tube
1 1 1 1 1 1 steel and B22A
(diagonals) shown
above cut-away line
= = = = = =
solar module and B22
(module supports)
shown below cut-away
= = = = = = ] line
= = = = = =
B22 strut
1 1 1 1 1 1 (module supports)
WP NG AT
4 13" g
typical grade beam spacing module cantilever beyond

grade beam edge
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Typical Array Framing Cross Section

8 MODULE OVER HANG

bearings and distances. Top of

Horizontal & vertical control at
top of slope, see sheet A—1 for I
slope at elev. £ 110,

15" x 18” cast—in—place concrete grade beam.
See Sheet S—1 for rebar and structural properties.

Typical Array Framing Detail:

‘setup’ (Ne28wl, F

LW,
HH s ot B22/B22A connec%i

typical solar module

B22 strut (module supports):
1-5/8" channel x 20’ lengths evenly
spaced at 1/4 span of solar module

a 7 . a B22A (diagonal supports):
T A, N 3-1/4" x 1-5/8"
. 4 »
o PR PR channel x 20" lengths at
T T Na Y 13’ on center and 3'-3" 90?1349: t
I P TP N above grade beam. ( racket)
ﬁ, e . *. . .
a9 . . e
A A D B22A (legs):
° B 4 a .

, 3-1/4" x 1-5/8"
S as ¥4 ..« . channel x 2'-6" length

.
. .
. . .
.
‘ ‘ ‘ f - .. . .. . ..
PR . . .. @ 4
L L .
. . .
. .

o T—Clips, aluminum, fasten to

''''''''''' B-line channel strut with 3/8”
N stainless bolt, 4 per module.
i AC—cIips on arrey edges.

. . K3
- —l e % T, e
.

‘ .

.
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H*W*W*M (O s e

See detail,
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T

4” x 4" Tube Steel w/ threaded studs

at 1/4 span for post base connection.
See details 2 and 3, Sheet S—1.

this sheet.

+: (4—hole splice plate)

Splice with B—341

ot 822A strut ends
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&
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[ ' < ‘e .4 ‘ a
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ a ." ‘,4' t "' " . 4” X 4” Tube Steel w/ FEEEE TEEEr Preer frrer Frrrr e e teee teeet e H\\\\HHH\\HH\\\\\H\\\HHH\\\\HHHHHH\-\HHHHHH
— | |— N threaded studs at 1/4 R ———_——_ SRS A St s
Sealer ||l N AT L o To pot hus "~ RECORD DRAWN \»:- o
%,_1, —‘ ‘ ‘—‘ ‘ ‘ ‘ — . e connegtign.sﬁeetdsetails 2 F ) i ‘\ (-s H:‘ ‘ ‘7 > ‘:‘ ‘ ‘:
*‘ ‘i‘ ‘ ‘i anc <. Shee ' CﬁHﬁdé’ddr d"i’ SOLAR. 24" diameter x 6’ deep drilled pier. — ISP !
‘ ‘ ‘ ‘ ‘ ‘ ‘ A B‘y ﬂ&rwﬂ? Ms,i_:t.wﬁwu See detail 1, S—1 sheet. ﬁEFF .. ',"7‘”7
. nature & ' | | —— | =] . ‘,’: =]
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Combiners 1-3 in 2" Rigid Metal Conduit,

Integral blown fuse indicator. Combiners 4—6 in separate 2" Rigid Metal Conduit 3,312 Modules (276 CII’CUItS)
South South West Facing — 194 degress _(2) #2 copper with (1) #8 ground X 159 CEC rating (Sharp 180) INTERCONNECTION STANDARDS COMPLIANCE NOTE: Al cbove—ground condut shall be SMC. A
1,248 Modules (104 Circuits) 526: 608 Watts DC The Inverters listed have been tested and listed by owTgroting condult e we )
n| Al DC .. Underwrites Laboratories to be in compliance with
(10) Circuits of (12) Modules v 1031{11?:‘2:% , X 95% Inverter EfflClency (SATCON 500 kW) UL1741 Static Inverters And Charge Controllers NOTE: This is a 3 Wire system with no Nuetral.
approx. 820 4) 350 MCM THWN—2 - For Use In Photovoltaic Power Systems, as well as All Equipment is bonded and grounded
to inverter ( ) - 500 278 WCIttS AC CEC R(]tlng [EEE-929-2000 Recommended Practice For Utility
A2 DC (2) #1 THWN—2 ground ' :
(10) Circuits of (12) Modules ( ) Combiner g Interface Of Photovoltaic (PV) Systems.
10A Fuses \ DC Point of connection shall comply
G:Ol:p (2) #2 copper with (1) #8 ground IEEE-929-2000 provides guidance regarding with NEC 690.64 section
A3 DC E; [ — A Y ) / in 2" Rigid Metal Conduit equipment and functions necessary to ensure
(10) Circuits of (12) Modules O Combiner (| (&) 100A Fuses compatible operation of photovoltaic systems NEC 690-41/42 requires the PV
10A Fuses Nema 3R Box South South East — 153 degrees which are connected in parallel with the electric to be earth grounded.
624 Modules (52 Circuits) utility. UL 1741 is the standard applied by
(10) Circutts of (12) odules A CA4 bl')C e ) T 00 Underwriters Laboratory to the Inverter to verify it
U-ompoiner N meets the recommendations of IEEE-929-2000.
10A Fuses ?5’,{" ?:,22; Y (10) Circuits of (12) Modules Refer to both documents for details of these ,
5D recommendations and test procedures. RECORD DRAWING
(10) Circuits of (12) Modules 6 ?&{nll:'_:iner O o0 Contractor S5PG Socar
= approx. 190’ Comb?ner 0 (8) Circuits of (12) Modules 2
. to inverter 10A Fuses Signature
(2) #10 RHW—2 copper with (1) #10 ground —— (2) #2 copper with (1) #8 ground CRALG— STAGCER Dqte JOMAYo 7
DC w, Print Name
(4) 250 MCM THWN—2 Group E3 0C |
(2) #1 THWN—2 ground — e O combiner—O (10) Circuits of (12) Modules
A [ B1 DC E Y [10A Fuses
(10) Circuits of (12) Modules {OHCombiner——— —
10A Fuses “93“ 1«:4\ Fuses
E4 DC | A (N) 15KV METAL—ENCLOSED
B2 DC
(10) Circuits of (12) Modules OHcombinerHO— ?3&" ?&222 Y (10) Cirouits of (12) Modules SunSoot INTERRUPTER SWITCH, 95KV BIL
10A Fuses ' unSpot | | 600 AMP, 3—POLE WITH
approx. 610 —~— Data Monitoring 50E CURRENT LIMITING
to inverter S and_Acquisition FUSE W/TRIGGER INDICATOR
B3 DC Syst
(10) Circuits of (12) Modules HCombiner —| DC * CEmbier 6 (10) Circuits of (12) Modules ystem | ) ~ 50E .2 ! | OCKABLE IN THE
10A Fuses — Group 1 :_L'é —O—{10A Fuses 600A (N) 6CT1 ( OPEN POSITION )
"B” o) 50:5 | PG&E DISCONNECT
L [B4 pC — %% o | ENCLOSURE TO MATCH
N 10A Fuses I |
BS DC § rus
00 O 3) 10E
(10) Circuits of (12) Modules o, Combiner 2 —— (2) #10 RHW—2 copper with (1) #0 ground SNo— — (—E[ n - ————— — - — TX3
uses 600A
B6 DC e ) Extend Existing |
(4) Circuits of (12) Modules OHCombiner Bus To New |-
10A Fuses (4) 4/0 THWN-2 Switch Enclosure ———< | = ]
(2) #1 THWN—-2 ground — N - — To CTs Load
Sharp 180 Modules l—\/( = Side TX2, TX3
South West Facing — .21 1. degrees (2) #2 copper with (STC) Electrical Characteristics | 86\_ - 6/ N |
1,440 Modules (120 Circuits) (1) #8 ground Voc = 44.8 Volts \*, "|_ 73 ] |
(10) Circuits of (12) Modules O CS,‘,,,,?,?,,_éﬂ Vmp = 35.86 Volts - _&J*{ _219>_ _— b:z)_ — _kbs_ I X2
10A F
== (12) Panel Array Total Voc = 537.6 Volts | oL N) acts| acr2
Al c2 pc (12) Panel Array Total Vmp = 430.32 Volts | MR SET 50:5 MR
(10) Circuits of (12) Modules U Combiner Vacuum Interrupt Breaker
10A Fuses approx. 380’ Short Circuit Current = 5.6 Amps ! 500 MVA Class
to inverter . _ I
(10) Circuits of (12) Modules 5 ng,b?fer O, | L DC Maximum Pov.ver ourrent = 5.02 Amps | I—@T\— —————————————— — ;?d CTTsx1L°°d
Compine™ N Sroup | CEC PTC Rating = 159 Watts ] /(\_ -~ ide
nC» N | 86 L L
C4 DC 51
(10) Circuits of (12) Modules 5 Combiner—(')f_’— (6) 100A Fuses | | 3\ = III s 5 B 3
10A Fuses Nema 3R Box '_ _<€E2__1|9>_ _— — —_ |- —TX1
C5 DC | 600:5 6005 MR 600
(10) Circuits of (12) Modules () Combiner (6) 350 MCM THWN-2 | MR \; SET 50:5 MR
10A Fuses —(1) 3/0 ground Vacuum Interrupt Breaker
T SATCON PowerGate Photovoltaic | 500 MVA Class
(10) Circuits of (12) Modules 0 Combiner_e_/ 500kW Power Converter System 750 KVA 3
10A Fuses - Dry Type fgg“g
, 3 - Transformer Sy T T T T T T T T T T
(2) #10 RHW—2 copper with (1) #10 ground —— (2) #2 THWN-2 (1) o 0] | |
#8 ground L FE — 2 & e O APPROX 1500 FEET | 2 rz000-1z0v euon [
D1 DC \ o o ! (4) 0.5E 2 (2) 6A
10) Circuits of (12) Modul OHcombi —éﬁ jli _ \ In—House
(10) Gt of 42) Modes 1ot Pines ( 18 v i, i o (3) #2 AWG, 15KV EPR - — et 3 & A B
o Q / 1 24‘?7?& Primary 133% INSULATION o | >> <>
D2 DC a i conca 1/0 THWN CU, GROUND WIRE, 600V  Existing 12KV, | ) nstall (3) T |
(10) Gircults of (12) Modules OH Combiner-O— (2) 2.5% FCA&BN Taps in 4" Schedule 80 PVC 600A CU Bus, | cPT & install (3) Terminal
10A Fuses approx. 300’ 150'C Rise with empty spare conduit 3¢, 3W, 60HZ, | 5KVA, 19 ock tor 'gna
to inverter Braced 50KAC———— | Fus 12:000-120/240V — — To SunSpot Equipment
|—Accessory—|
A[ D3 pc | (4) 2€ 50 2" Panel
(10) Circuits of (12) Modules {H Combiner — DC GROUNDING ) All cable terminations shall |—(€o—[f >— 2407.]‘;0\,
10A Fuses — nggp EI(-)ENCDTSg'IPOER hr be labeled at both ends. | | | 19, 3w |
(10) Circuits of (12) Modul O o - e ! I_ — i ——
roults o odules Ul oA Finer (6) 1004 Fuses (2) 3/8" x 10’ long |
(9 40 w2 Copperweld Ground rod, it :
D5 DC _e_/ 2) #1 THWN-2 ground
(10) Circuits of (12) Modules OHCombiner (2) # 9 than 25 Ohms. /" o 3 A \, Utility
10A Fuses A :__° ‘*[[D*__B E______\M Meter
D6 DC —e—/
(10) Circuits of (12) Modules OHCombiner I
10A Fuses | %
; gz\é ____________________________ — (E) Main 12KV
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Service
Entrance

Existing Switchgear

Utility Metering
12KV, & phase, 3 Wire
New Bus
Extension In—House Metering
New Switchgear Section 12KV, 3 Phase, 3 Wire
Siemens Type 4720
/20 KVA General -
Transformer PV CT’s 50:5 .
f( A 0.377% accuracy SWItChgeor ABC ABC
from \. L A APPROX 1500 FEET . A o A . : L
Inverter / . (3) #1 AWG, 25KV EPR ' C U C ‘ ’
480 primary 133% insulation w/ copper tape shield Fused Existing
12.47kV Secondary AS—BUILT: (3) #2 AWG, 25KV EPR AC Disc s, PT's
Dry Type A 133% insulation w/ copper tape shield Sofety Switch N / A /
Existing
Vacum Interrupt
?ﬁ o2 Breakers 500MVA >2
Provided by client 110 VAC, single phase )ﬁk Class )ﬁk
2 amp min, hard wired s AN ZARN
_ SunPak '
= Monitoring o ,
SPG Solar o CAT5 ethernet wire Enclosure : Building Load CT's
male connector w/ 10" of slack 600:5 1% accuracy
Server at location of SunPak enclosure )
T — | connected to internet ]
/\ 9. ”» 9 ”
to X1 to TX2
_ Internet 12 kV to 480 12 kV to 480
Kiosk Users : S phase S phase

ambient air &

temp sensor pyronometer
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with same orientation of PV array,
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Typlcal Combiner Plan 4 \ TRENCH DETAIL: Typical Recombiner to Inverter e

SCALE: m
&

T = 40° ES

1-8” heat expansion 0 40° N
ac
BAR LENGTH ON ORIGINAL j N L o

DRAWING EQUALS ONE INCH.
Array 1: ALL CONDUIT FROM RE—COMBINER BOXES ADJUST SCALE ACCORDINGLY

. TO INVERTER TRENCHED BELOW UPHILL e
(1,224) modules / 102 circuits EDGE OF ARRAYS, SEE SHEET A-1. A SOy

~~—_ Backfi cavated

i ial.
ANSTALLED BLUE
\SHALE TOP 67 ]
magnetic warning tape

at 6" below grade

INSTALLED CDF FILL
IN ALL TRENCHED

¢

\ - ALz KEY

= ~ Aa \\\\\\\\\\\\\\\\\\\\\ ~ : O [ [

18”

= Combiner Box
Cover raceways per —”

= Re-combiner Box NEC Table 300.50

raceways
per NEC 300.50 (D)

—IN
~

Seperate raceways per J
W g NEC Figure 310.60 -

- Re-Combiner Boxes to Inverter:
4" SCHB80 Conduit with

(4) 300 MCM Copper THWN-2

-— g” —] & (1) #1 Ground in each

NOTES:
1.) PV circuit to combiner box as RHW-2 run strapped to array frame.

Array 2:
(1,464) modules / 122 circuits

127
iner to inverter as THWN-2 in Schedule 80 in ground.
4.) A inations shall be labeled at both ends.
0// ~ ~ -
. . " 4" Schedule 80 PVC at 18" min
Typ|Ca| PV C|rCU|t|ng Plan > ﬁ depth (1 per Re—combiner box)
: ‘-01 L ’ N 6” heat expansion gap added,
A1.1 A2.1 S8 S = R o Sy R
1 9 2 ] N 9 N\ : 08 4 N T ~
L O 4.4 (@) = ‘ o /i
il
4 RN NR7% @ —— -
. ~ A2 . 3 N (A624>; :r',)\:lodules / 52 circuits e X
| 8” )
l . < A2 .4 < 05 2 \¥ < = 6" H.E.G. P

A2.5
A2.6
A2.7
A2.8

ARG
A1.9

T
L |

Py

TRV

S
L

5

"> > > > > > D
o N o U A W

[ Emds

Inverter /transformer pad

ALL CIRCUITING ROUTED TO COMBINER BOXES
AT UPHILL SIDE OF ARRAYS, TYPICAL OF ALL.

. . Not to . Scale , . . Not to . . .
m EQUIPMENT DETAIL: Typical Combiner Box Scdle ﬁtNS\QUIPMENT DETAIL: Alternate Combiner Box 3/4 = 1 mEQUIPMENT DETAIL: Typical Re—Combiner Box Scdle m EQUIPMENT CROSS SECTION: Typical Combiner to Recombiner
3/ N, \E3/ \E/
A Scale
NOTE: Conduit for Combiners 1—3 will be mounted behind. ’ ,’/ N 1" =1
Conduit for Combiners 4—6 will be mounted in front. /
solar module
A JUNCTION BOXES NOT USED solar module ‘ S
NOTE: anduit for Cmeiners 1—'3 will be moun'fed behind. - - " Rigid Metal conduft, confinuous,
Conduit for Combiners 4—6 will be mounted in front. / E/B\‘ﬂb""*’t for diagonal to vertical strut (in front & behind) straped to strut E
A 7 T l » » . am / B22 diagonal strut
solar module 6 ?u rlc?h ontyp- | |7 e meme / || B—251 bracket f (array frame)
/ // B22A vertr?calestrcl:{ 2" Rigid Metal Conduit
» o o 1 - - - 1qi 1j
A / E/B_251 pracket for dloqonl fo verteal st (;‘: ffigr:r re:‘:lhlz:;d:&;?t&uﬁ:k gbehlz:ﬁb{'ﬁ::g%za:;ﬁ == Eooseos [S=e) <e>m || ¢ >Jsur‘:-c?tior): ontyp. SO0 00000 B—251 (four—hole open (enters box from side)
| —
/ s'gxtyp- / : ” B 3:’5(;;0:’:};1‘3?" \ // / g ﬂ_ _|‘ 1 1 g angle 67.5" bracket) Typical electrical splice box
224 strut continuous for conduit support . / fo5e Meyers hub’ c°m|:iB ,— Box | E (cs?::: i:afoztr?;;h 2" Rigid Metal Conduit S oo (=M e) SooOoOop 1 | I — o) (= =] . B22A continuous for conduit support
2" Rigid Metal Condult —% S B22A strut continuous for condult support woath cﬂog"’ (in front & behind) T = PV source circuits
(behmgzblf;::nbums Soocoooo S ool 0000000000060 12 I 2'—7” from bottom of frorg' udth::ent 0l 12" \ [ \ 0l (RHW=2 bundie)
e use Meyers hu \ == s condut to top combiner boxes 0 use Meyers hub for 522 strut for 0 with drip loop Meyers hub for weather—proofing
for :::;2:{1;:”“ Eﬁﬁniﬁ: - - o g weather—proof connections combiner box support 0
e ot ; S e : 7 | cominer gox A 2" e Mot Cond
with B—251 bracket sides of strut) 0 (enters box from back) —— Typical Combiner Box
12" | -7 from bottom of B224 strut vertically = || PV source cirouits enter 0 "Group B” / 0 P
Sooooocoooocooo0o0o00 of tube steel out of post hole 0 WH::I:?I;; %:;:\J:itz S oo oo (ORI mre = Re—Combiner Box oo ) . 2" Flexible Conduit
A | e e, ] : N oo : e : :
ircuil ‘astene: stru i i : » f -
Pvc:&}&a:cggi:;}er Bzﬁly*“i;"tb;;; Z?t’,',"’;’},‘;b?::, 3;&‘2’," o . X Wc::n“t;zircgg:it; eznj:er / g fas?erﬂe:jnetz bs?:):ut ~J 4 A _q .2 - . 822 strut broce IN|l__— 2" Flexible Conduit
I 6'—6" | 0 Flexible Conduit Re—Combiner box . v ) : ) _ -4 9 Drill %” drain hol
" dlameter x (3'2)deep 3 X fastened to st Ec}zﬁo??%ﬁtzu“"s%rlf rft'nc:?rlj)el X N e L 4=q ) B22 vertical strut : rain hote
post hole (x: ‘A R B
| | \ ; D O O O O O 0 O 0O OO0 0 0O O OO0 O O O 10 1§ Q OO OO ‘ ‘77 A . 4 . “ 4 Typicql Re_Combiner Box
e W) - — = ' R
S g l ] ] 2 S = == === =TT === T[] ‘ ‘:‘ ‘ ‘ ' > 4" Schedule 80 PVC
B a9 A (oeperaie rom Combomer Box rach) g \ﬁ\ | ‘ﬁmﬁﬂﬁmﬁ ﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁm\: ' e 7m7 9. I (Re—combiner to Inverter)
L ° : . | — — — — —— —— —— — I P P IR . . q . . | 7 . . .
v o o= === == ] = = = = = = =l T =] ST - 4" Schedule B0 PVC gt T T T T : T S
Earth : ’ 9 ) 7‘*‘ ‘ ‘:m:m:m: m:m:m:m:m:m:m:mﬁ . : 4, + (1g"err:: cover e ‘ ‘:‘ ‘ ‘:‘ ‘ ‘:‘ ‘ ‘:‘ ‘ ‘: . 4 e N 4 a __ __ ‘ ___ FEorth __ __ _ __ __ _
IENEIEIEIEIEIEI I RO T BN N = ==l = I E - JPUEN=INI=IEN IS == A a7 from top of condut == == - Y TITEE= e I N e I
L U I e B Tl <9 PR S T e ‘< Lot T to grade) = == == HETETENETEITETNTAET=
T T e % [T T T T T T T T 4 : ; EI=I==1= TR =l1=II: i = ==l === ==
===l == == == == ==l - ) i == == = == == = I T = | N [ ] ] [ ] | [ 4 ) . ST I T I
sl = == === =1 T = = == 1 ==l = == =l = = =] < IEEIEIEEEEEE Y | IR HIETHAETEN - < - 2 o (EHE HEIETHETENENEEN=
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A OPTIONAL COMBINER BOX DETAIL NOT USED
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Executive Summary

California Streets and Highways Code section 157.8 requires the California Department of
Transportation (Caltrans) to annually report to the budget committees of each house of the
Legislature with regard to the issuance of Clean Renewable Energy Bonds (CREBs) for
financing the acquisition and installation of photovoltaic (solar) energy systems until maturity of
the bonds (Fiscal Year 2023-2024).

The 2017 CREBs Annual Report includes the following information:

e The status of each facility on which Caltrans has installed photovoltaic energy systems
as part of the CREBs Program. (Exhibit 1)

¢ An accounting of the costs for each photovoltaic energy system installed or acquired by
Caltrans. (Exhibit 1)

o A description of the energy savings Caltrans has achieved by acquiring or installing
photovoltaic energy systems. (Exhibit 3)

o Areview and analysis of the expected cost savings at the time of issuance of the bonds
(Exhibit 2) versus actual annual savings. (Exhibit 3)

Caltrans remains committed to supporting the Governor’s goals of a sustainable clean

technology economy, improving reliability of the electrical grid, and reducing air pollution, among
other things.
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Background

Statutory Reference & Purpose

California Streets and Highways Code section 157.8 requires the California Department of
Transportation (Caltrans) to annually report to the budget committees of each house of the
Legislature with regard to the issuance of Clean Renewable Energy Bonds (CREBSs) for
financing the acquisition and installation of photovoltaic (solar) energy systems until maturity of
the bonds (Fiscal Year 2023-2024).

Program Background

Background

The CREBs Program was authorized as part of the Tax Incentives Act of 1995, which was
passed by the United States Congress to encourage energy conservation, develop energy
infrastructure, increase domestic energy production and the use of alternative energy sources.

The CREBs Program is administered by the United States Internal Revenue Service (IRS).
CREBs are a type of tax credit bond in which interest on the bonds is paid in the form of tax
credits by the United States government. The proceeds for the issuance of the CREBs are
available to finance renewable energy and clean coal facilities projects.

On November 13, 2006, the IRS approved 93 CREBs applications submitted by Caltrans, with a
total value of $45.6 million. Caltrans subsequently initiated efforts to re-evaluate and approve
facilities for conceptual soundness and adjusted the scope as necessary at each facility. The
re-evaluation criteria consisted of the age and condition of the roof and design; the long-term
building retention; structural integrity; and a cost-benefit analysis. Through this process, the
number of photovoltaic projects was reduced to 70, with construction and installation costs
estimated at $19.9 million.

A Banc of America Securities Bond sale for capital outlay costs was obligated for a total of $20
million, plus interest of $2.2 million (1.45% rate) over a 15-year period.

Overview

The 70 projects funded under the CREBs Program have been constructed and have a
generating capacity of approximately 2.4 megawatts (MW) solar power (Exhibit 1). The
photovoltaic panels have a life expectancy of at least 25 years. The installation of the
photovoltaic energy systems will help Caltrans meet the State green building goals outlined in
Executive Order (EO) B-18-12 signed by Governor Edmund G. Brown Jr. on April 25, 2012.
Among other things, this order sets a goal for State agencies to continue to take measures to
reduce grid-based energy purchases at least 20 percent by 2018. It also sets a goal for State
agencies to take actions to reduce greenhouse gas emissions 20 percent by 2020. The
utilization of photovoltaic energy systems for Caltrans’ operations reduces the department’'s
greenhouse gas emissions, and supports California’s ambitious statewide climate goal of
reducing greenhouse gas emissions to 40 percent below 1990 levels by 2030 (Senate Bill 32
(Pavley) Chapter 249, Statues of 2016).
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A listing of Caltrans’ 70 photovoltaic installation projects at various transportation facilities, as
well as the dates the photovoltaic systems began generating solar power, is presented in
Exhibit 1. The following table displays the total number of photovoltaic energy system projects
by facility type.

Facility Type Number of Projects
Maintenance Facilities 46
Equipment Shops 9
Safety Roadside Rest Areas 3
Office Buildings 4
Materials Laboratories 2
Transportation Management

Centers 2
Toll Bridge Facilities 2
Truck Inspection Facilities 2
TOTAL 70

Program Status/Program Accomplishments

Status of Projects

As of January 2013, all 70 projects were completed and generating electricity. Consequently,
the need for managing and measuring energy and production has become increasingly critical.
Caltrans was utilizing traditional track monitoring, manual meter readings, and created a
database in which monthly data readings were manually recorded. However, it was ascertained
traditional track monitoring led to inaccuracy of data collection, inability to detect breakdowns in
a timely manner and inability to optimize production. Therefore, Caltrans worked towards the
use of telemetry monitoring, online monitoring, at CREBS sites to effectively track the systems
performance of energy production and allow instant access to all data captured onsite for export
or further analysis. The telemetry monitoring has been installed at 58 of the 70 CREBs sites.
The major reasons 12 of the CREBS sites do not have telemetry monitoring are as follows:

e Five (5) of the sites do not have existing internet capabilities.
Seven (7) of the sites have inverters in which the electronic information is not compatible
with the Caltrans’ telemetry monitoring system. Therefore, the two (2) systems are
unable to communicate electronically.
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Smart dataloggers, an electronic device that collects data over time, have been installed to
collect data solar inverters for the amount of power being generated. However, for increased
reliability, Caltrans is researching the possibility of using a third-party vendor to develop a tool to
capture all the data remotely and display the information in a user-friendly graphic display
(dashboard). The goal is to have user-friendly telemetry monitoring at all 70 CREBS sites.

To ensure the photovoltaic systems operate effectively and efficiently, Caltrans has procured a
contract to provide photovoltaic system service on an on-call, as needed basis. The scope of
work in the contract includes the following:

e Address inverter issues, inverters that have gone bad or the communication link to the
inverters has gone bad;

e Troubleshoot inverters and work with the inverter manufacturer to repair them;
Test individual photovoltaic strings to determine if all the panels are working properly per
manufacturer specifications and make recommendations and replace panels that are not
operational,;

e Troubleshoot and correct any communication issues the systems connected to the
Caltrans’ intranet; and

e Troubleshoot and fix wiring, blown fuses, etc.

BUDGET

Original Cost Benefit Analysis

Caltrans examined the cost effectiveness and viability of each project. Financial factors
considered for each project included energy consumption and the average cost of the
utility-provided electricity for the facility. This data was compared with industry averages for the
cost to install roof-mounted photovoltaic energy systems for the required kilowatt hours of
electricity used at each facility. As a result, Caltrans estimated a utility savings of approximately
$24.7 million over 15 years with a bond debt service payment of $22.8 million (Exhibit 2).

Revised Cost Benefit Analysis

Due to the inconsistencies of traditional track monitoring and the telemetry monitoring internet
and inverter issues, sufficient data for the actual energy generated to accurately calculate the
annual avoided cost of energy is not available at this time. Therefore, the cost benefit analysis
was prepared utilizing actual energy generated, when available, and a projection of the energy
to be generated in order to estimate the annual avoided cost of energy. It has been found that
the actual energy production and cost avoidance are consistent with predicted values for those
sites which have been generating energy for over a year.

In the revised cost benefit analysis, the annual avoided cost of energy was changed to reflect
the guidelines and assumptions presented by the California Energy Commission (Commission)
in the photovoltaic installation guidelines titled, “A Guide to Photovoltaic System Design and
Installation,” dated June 2001. Furthermore, Caltrans elected to design, bid, and manage the
CREBSs projects. Lower than expected construction costs and rebates have enabled Caltrans to
make a prepayment on outstanding CREBs bonds. The planned bond prepayment will reduce
the bond debt service by approximately $10.3 million to $12.4 million. The CREBS’ principal
prepayment took place from unused bond proceed on June 10, 2014, which was a schedule
prescribed in the CREBs Bond Indenture and the Equipment Sublease, Section E. The
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Caltrans personnel cost to support the CREBs Program was approximately $4.4 million. As a
result, Caltrans estimates a utility savings of approximately $9.9 million over the 15 years with a
bond debt service of $12.4 million (Exhibit 3).
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Comparison of the Original Cost Benefit Analysis and the Revised Cost Benefit Analysis

Due to Caltrans’ limited experience with photovoltaic energy systems, the original cost benefit
analysis did not account for all factors that affect the output of a photovoltaic energy system and
economic benefits under variable weather conditions over time. Because the intensity of light
on a surface varies throughout a day, as well as day to day, the actual output of a photovoltaic
energy system can vary substantially. Therefore, to obtain a more realistic expectation of the
overall system output and economic benefits, calculations were adjusted in the revised cost
benefit analysis utilizing the guidelines provided by the Commission, which consider factors
such as standard test conditions, dirt and dust, temperature, sun angle, and building orientation.

The original Cost Benefit Analysis Annual Avoided Cost calculation was based on an average of
eight hours of sunlight each day. Following the guidelines of the Commission report, the
average time of sunlight each day was revised to approximately five hours each day.

Taking into account the various factors that the Commission has identified as affecting the
output of a photovoltaic energy system and the delays to the original CREBSs project delivery
schedule, the following assumptions identified in the original cost benefit analysis have
changed:

e The total annual avoided cost changed from $24.7 million to $9.9 million over a 15-year
period.

e The total bond debt service of $22.8 million was reduced to $12.4 million.

o It will take an additional 6 years to fund the bond debt service and cost associated with
the photovoltaic systems (15 years revised to 21 years).

Conclusion

The CREBs Program was established to increase Caltrans’ efforts towards grid-based energy
conservation as outlined in EO B-18-12. This was to be accomplished by installing photovoltaic
energy systems on Caltrans-owned facilities at a cost of $20 million and financed through a
1.45 percent interest CREBs. It was Caltrans’ anticipation that the CREBs Program would
begin generating electricity one year after the sale of the bonds and that the bond debt service
be fully paid through avoided energy cost before the maturity of the bond.

Although Caltrans has not met the original projected cost saving of the CREBs Program, after
25 years the bond debt and costs associated with the photovoltaic projects will be paid off. For
the life of the system, it is projected that Caltrans will save approximately $2.8 million (Exhibit 3).
The photovoltaic projects increased the departmental efforts towards energy conservation and
reduction of greenhouse gas emissions as outlined in EO B-18-12 and EO B-30-15 and support
the State’s renewable power statutes, “green power,” electric grid demand, energy
conservation, Leadership in Energy and Environmental Design (LEED), and climate change
mandates.

Governor Brown continues to support California’s efforts to grow its robust, sustainable clean
tech economy, improve reliability of the electric grid, and reduce air pollution. The Caltrans
CREBs Program works towards reaching the Governor’s goal of stimulating investments in
green technology, creating new jobs for small and disadvantaged business enterprises, and
promoting energy independence. While the average number of homes powered per MW of
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solar power varies from state to state due to the average sunshine, average household
electricity consumption, and the temperature and wind, the generating capacity of approximately
2.4 MW solar power from that the Caltrans’ 70 sites is estimated to power approximately 500
homes per year in California.

Exhibits

1 California Department of Transportation Clean Renewable Energy Bonds Projects
2 CREBs 15-Year Bond Term (Original Cost Benefit Analysis)

3 CREBs 15-Year Bond Term (Revised Cost Benefit Analysis)
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Exhibit 1

kW AC Date Began
Num| District Project City Project Cost Actual Gen Power

1 3 Elk Grove Maintenance Station Elk Grove $115,368 15.0 7/20/2010
2 3 Willows SRRA Glenn County $29,143 3.0 8/26/2010
3 3 Sunrise Maintenance Station Rancho Cordova $231,000 30.0 7/19/2010
4 3 District 3 - Maint. Facility 2 Chico $155,000 23.0 9/14/2010
5 4 District 4 - Maint. Facility 3 Cupertino $169,675 20.0 9/21/2010
6 10 |John C. Erreca SRRA Merced County $56,800 9.0 8/3/2010
7 6 Porterville Maintenance Station Porterville $120,362 15.8 7/19/2010
8 5 District 5 - Maint. Facility 5 Santa Maria $107,300 15.0 8/20/2010
9 5 District 5 - Maint. Facility 2 Monterey $55,600 13.0 8/19/2010
10 4 District 4 - Maint. Facility 19 Walnut Creek $142,700 20.0 9/7/2010
11 4 Equipment Building #7 San Leandro $239,400 45.0 9/22/2010
12 6 District 6 - Maint. Facility 2 Delano $164,025 20.0 10/11/2010
13 6 Lebec Maintenance Station Lebec $133,808 15.8 10/4/2010
14 6 District 6 Office Building Fresno $432,669 89.3 9/22/2010

14 District 6 Office Building - Supplemental Work $71,205
15 6 District 6 - Maint. Facility 3 Fresno $163,027 22.0 11/10/2010
16 6 Equipment Building #11 Fresno $180,723 35.0 11/17/2010
17 2 Burney Maintenance Station Burney $198,900 30.0 10/26/2010
18 3 Equipment Building #5 Marysville $457,631 92.2 11/18/2010
19 6 Equipment Building #12 Bakersfield $211,632 42.0 12/8/2010
20 11  [District 11 - Maint. Facility 4 San Diego $178,835 357 12/9/2010
21 10 Westley SRRA Stanislaus County $123,869 14.0 11/30/2010
22 4 District 4 - Maint. Facility 8 Hercules $109,563 12.0 12/15/2010
23 4 District 4 - Maint. Facility 6 Gilroy $49,479 7.0 12/16/2010
24 9 District 9 - Maint. Facility 1 Bishop $184,190 35.0 12/16/2010
25 6 District 6 - Maint. Facility 4 Visalia $224,754 30.0 1/17/2011
26 9 District 9 Office Building Bishop $441,058 89.3 1/19/2011
27 7 District 7 - Maint. Facility 10 Tarzana $64,398 10.0 1/25/2011
28 3 District 3 - Maint. Facility 1 Auburn $111,300 20.0 1/26/2011
29 7 District 7 - Maint. Facility 1 Altadena $138,668 20.0 1/25/2011
30 3 Main Lab Bldg (Translab) (New Warehouse) Phase | Sacramento $887,000 165.0 4/11/2011
31 1 Bracut Maintenance Station Eureka $255,721 50.0 3/11/2011
32 1 Equipment Building #1 (2101) Eureka $174,892 30.0 2/16/2011
33 1 District 1 - Maint. Facility 1 (Annex) Eureka $139,989 25.0 2/16/2011
34 7 Newhall Maintenance Station Valencia $164,297 33.0 2/9/2011
35 9 Shoshone Maintenance Station Shoshone $99,733 15.8 2/22/2011
36 8 Equipment Building #15 Barstow $192,500 30.0 2/11/2011
37 11 Equipment Building #18 San Diego $379,898 65.0 4/14/2011
38 7 District 7 - Maint. Facility 5 Monrovia $142,408 20.0 3/17/2011
39 12 District 12 - Maint. Facility 1 Orange $207,899 42.8 4/13/2011
40 4 District 4 - Maint. Facility 9 Napa $84,024 8.0 6/8/2011
41 7 District 7 - Maint. Facility 2 Camarillo $210,465 30.0 3/14/2011
42 1 District 1 Office Building Eureka $372,539 75.0 4/25/2011
43 12 Costa Mesa Maintenance Station Costa Mesa $212,061 42.8 7/14/2011
44 4 District 4 - Maint. Facility 15 San Leandro $176,913 30.0 3/27/2012
45 11 San Diego - Coronado Bridge San Diego $202,000 47.6 5/27/2011
46 11 San Onofre SB I-5 Truck Inspection Facility San Onofre $99,000 23.8 5/25/2011
47 7 District 7 - Maint. Facility 3 Commerce $206,420 36.5 1/14/2013
48 5 Equipment Building #10 San Luis Obispo $272,843 48.0 4/23/2011
49 4 District 4 - Maint. Facility 7 Hayward $158,750 30.0 4/27/2011
50 4 District 4 - Maint. Facility 2 Crockett $184,800 25.0 5/10/2011
51 4 South San Jose Maintenance Station San Jose $170,738 30.0 5/23/2011
52 4 District 4 Maintenance Facility Petaluma $135,497 20.0 6/24/2011
53 5 District 5 - Maint. Facility 4 Santa Barbara $99,285 15.0 2/8/2012
54 1 District 1 - Maint. Facility 3 Ukiah $177,489 25.0 9/7/2011
55 4 District 4 - Maint. Facility 1 Benicia $185,800 30.0 7/6/2011
56 10  [Stockton Maintenance Station Stockton $214,050 30.0 10/18/2011
57 5 District 5 - Maint. Facility 1 Buellton $89,600 15.0 10/20/2011
58 5 Santa Cruz - Maint. Facility 17 Santa Cruz $102,373 15.0 10/12/2011
59 5 District 5 Office Building San Luis Obispo $365,228 73.5 10/19/2011
60 7 Chilao Maintenance Station La Canada $121,569 12.0 8/4/2011
61 2 Quincy Maintenance Station Quincy $172,351 30.0 10/6/2011
62 11 Calexico NB Truck Inspection Facility Herber $108,675 15.0 7/27/2012
63 8 District 8 - Maint. Facility 1 Riverside $171,792 30.0 1/18/2012
64 4 Antioch Bridge Toll Plaza Antioch $78,931 10.0 7/5/2012

Main Lab Bldg (Translab) (Exist Geotech & Structure
65 3 Materials) Phase I Sacramento $284,076 44.0 8/11/2011
66 12 [TMC#6 Irvine $254,395 50.8 3/7/2012
67 12 District 12 Maint. Facility Orange $244,627 439 2/15/2012
68 7 District 7 Maint. Facility Long Beach $238,900 45.2 7/1/2012
69 11 |TMC#5 San Diego $235,292 40.0 3/2/2012
70 3 Division of Equipment Building Sacramento $414,000 100.0 8/2/2012
Total: $13,750,902 23758

Telemetry Monitoring Costs: $354,892

Project Costs: $14,105,794

Rebates: $3,604,345

TOTAL PROJECT COSTS:

$17,710,139
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CREBs 15-Year Bond Term (Original Cost Benefit Analysis)

Exhibit 2

Fiscal Year 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 Total (Yr 1-8)
Annual Avoided Cost $403,457 $1,237,411 $1,389,299 $1,444,871 $1,502,666 $1,562,772 $1,625,283 $1,690,295 $10,856,054
DOT Cost (Maint.) $0 $0 $0 $0 $0 $0 $0 $0 $0
State Highway Acct ($925,000) $0 $0 $0 $0 $0 $0 $0 ($925,000)

Bond Debt Payment

($1,781,111)

($1,624,000)

($1,604,667)

($1,585,333)

($1,566,000)

($1,546,667)

($1,527,333)

($1,508,000)

($12,743,111)

Net Avoided Cost ($2,302,654) ($386,589) ($215,368) ($140,462) ($63,334) $16,106 $97,950 $182,295 ($2,812,057)
Fiscal Year 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 Total (Yr 1-15)
Annual Avoided Cost $1,757,906 $1,828,223 $1,901,352 $1,977,406 $2,056,502 $2,138,762 $2,224,312 $24,740,517
DOT Cost (Maint.) $0  ($300,000) $0 $0 $0 $0 $0 ($300,000)
State Highway Acct $0 $0 $0 $0 $0 $0 $0 ($925,000)

Bond Debt Payment

Net Avoided Cost

($1,488,667)

$269,240

($1,469,333)

$58,889

($1,450,000)

$451,352

($1,430,668)

$546,738

($1,411,333)

$645,169

($1,392,000)

$746,762

($1,372,667)

$851,646

Assumptions:

ar W=

. CREBs anticipated to be sold by December 2008.
. CREBs debt service payments begin in Fiscal Year 2009-2010 (Calendar Year 2009).
. Year 1is Fiscal Year 2009-10.
. Photovoltaic maintenance cost estimated at $300K every 10 years.
. Bond costs will be funded either through rebates, bond proceeds or the California Department of Transportation.

($22,757,779)

$757,738
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Exhibit 3

CREBs 15-Year Bond Term (Revised Cost Benefit Analysis)

Fiscal Year 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 Total (Yr 1-8)
Annual Avoided Cost $0 $190,783 $498,819 $641,881 $693,377 $765,237 $757,599 $693,445 $4,241,141
DOT Cost (Support) ($1,980,000) ($1,720,000) ($660,000) ($40,000) $0 $0 $0 $0 ($4,400,000)
DOT Cost (Maint.) $0 $0 $0 $0 $0  ($148,373) ($46,855) $0 ($195,228)
State Highway Acct ($925,000) $0 $0 $0 $0 $0 $0 $0 ($925,000)
Bond Debt Payment ($1,482,361) ($1,604,000) ($1,584,667) ($1,565,333) ($1,546,000) ($551,868) ($481,744) ($475,565) ($9,291,538)
Net Avoided Cost ($4,387,361) ($3,133,217) ($1,745,848)  ($963452)  ($852,623) $64,996 $229,000 $217,880 ($10,570,625)

Fiscal Year 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 Total (Yr 1-15)
Annual Avoided Cost $721,183 $750,030 $780,031 $811,233 $843,682 $877,429 $912,526 $9,937,255
DOT Cost (Support) $0 $0 $0 $0 $0 $0 $0 ($4,400,000)
DOT Cost (Maint.) $0 $0 $0  ($150,000)  ($150,000) $0 $0 ($495,228)
State Highway Acct $0 $0 $0 $0 $0 $0 $0 ($925,000)
Bond Debt Payment ($469,386)  ($463,207)  ($457,028)  ($450,849)  ($444,670)  ($438491)  ($432,312) ($12,447,481)
Net Avoided Cost $251,797 $286,823 $323,003 $210,384 $249,012 $438,938 $480,214 ($8,330,454)

Fiscal Year 2024-25 2025-26 2026-27 2027-28 2028-29 Total (Yr 1-20)
Annual Avoided Cost $949,027 $986,988 $1,026,468 $1,067,527 $1,110,228 $15,077,493
DOT Cost (Support) $0 $0 $0 $0 $0 ($4,400,000)
DOT Cost (Maint.) $0 $0 $0 $0 $0 ($495,228)
State Highway Acct $0 $0 $0 $0 $0 ($925,000)
Bond Debt Payment $0 $0 $0 $0 $0 ($12,447,481)
Net Avoided Cost $949,027 $986,988 $1,026,468 $1,067,527 $1,110,228 ($3,190,215)

Fiscal Year 2029-30 2030-31 2031-32 2032-33 2033-34 Total (Yr 1-25)
Annual Avoided Cost $1,154,637 $1,200,822 $1,248,855 $1,298,809 $1,350,762 $21,331,379
DOT Cost (Support) $0 $0 $0 $0 $0 ($4,400,000)
DOT Cost (Maint.) $0  ($150,000)  ($150,000) $0 $0 ($795,228)
State Highway Acct $0 $0 $0 $0 $0 ($925,000)
Bond Debt Payment $0 $0 $0 $0 $0 ($12,447,481)
Net Avoided Cost $1,154,637 $1,050,822 $1,098,855 $1,298,809 $1,350,762 $2,763,671

Assumptions:

. CREBs sold June 10, 2009.

. CREBs debt service payments began in Fiscal Year 2009-2010 (December 15, 2009).

. Photovoltaic preventative maintenance cost estimated at $150K every 10 years.

. Repair maintenance cost is based on Contract 22A0757 Maintenance Contract encumbrances.

. Bond costs will be funded either through rebates, bond proceeds or the California Department of Transportation.

a A W N =
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Appendix A. Statutory Reporting Reference

STREETS AND HIGHWAYS CODE - SHC
DIVISION 1. STATE HIGHWAYS [50 - 897]
( Division 1 enacted by Stats. 1935, Ch. 29.)

CHAPTER 1. Administration [50 - 227.1]
( Chapter 1 enacted by Stats. 1935, Ch. 29.)

ARTICLE 3.7. Clean Renewable Energy Bonds for the Department of Transportation
[157 - 157.8]
(Article 3.7 added by Stats. 2008, Ch. 756, Sec. 15.)

157.8.

On or before March 1 of each fiscal year, and until maturity of the bonds issued pursuant to this
article, the department shall report to the budget committees of each house of the Legislature
with regard to the issuance of bonds and the acquisition and installation of solar energy systems
under this article. The report shall include, but not be limited to, the status of each facility on
which the department has installed solar energy systems; an accounting of the costs for each
solar energy system installed or acquired by the department; a description of the energy savings
the department has achieved by acquiring or installing a solar energy system or systems; and a
review and analysis of the expected cost savings at the time of issuance of the bonds versus
actual savings annually.

(Added by Stats. 2008, Ch. 756, Sec. 15. Effective September 30, 2008.)
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