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This report has been prepared for the City of Novato to provide an analysis of three potential sites for
solar PV installation, with recommendations for future actions that best fit the needs and opportunities
for renewable energy at City facilities.



What you will learn from this report:

1. How Optony conducted this analysis for the City and the analytical approach used to develop this report.
2. The best City sites for photovoltaic solar installations, from both technical and economic perspectives.
3. The recommended photovoltaic (PV) solar system sizes and detailed site characteristics.
4. Next steps for pursuing the recommended options with an approximate timeline.

Introduction
The City of Novato has engaged Optony Inc. to conduct a solar feasibility assessment for three City-owned sites. Solar
electric (also called photovoltaic, or PV) installations can lower the City’s reliance on utility-generated energy while reducing
operational costs. By producing on-site power from a clean and renewable source (sunlight), the City can reduce its carbon
footprint and demonstrate environmental leadership to both City residents and to neighboring communities.
The City of Novato, like many California municipalities, is
faced with environmental and economic challenges. A
major cost of operations for municipal facilities is the
electricity usage, paid to the utility company—in this case,
Pacific Gas & Electric (PG&E). Cities like Novato are also
encouraged by California Assembly Bill 32 to reach
specified carbon dioxide emissions reductions, which is
expected to be achieved, at least partially, through
investments in energy efficiency and on-site energy
generation. Solar PV can help the City reach both financial
and environmental goals. Through Net Energy Metering
(NEM) with the utility company, City electrical accounts
with solar installations can save money on energy costs, while reducing greenhouse gas emissions. NEM allows for solar
generation exported to the grid to be credited at the same price as the City would pay for energy use at the same time-ofday and year. There are restrictions to how much credit NEM accounts can accrue, but generally, these net-metering
arrangements give the highest value for solar production. An additional benefit of solar project construction is increased
local economic activity, both for installation labor teams and for surrounding businesses during construction.
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Executive Summary
Optony has performed a detailed technical and financial analysis of the sites presented by the City. Table 1, on Page 5,
presents a brief summary of the results of this study. The criteria for site evaluation include electricity usage at the site,
physical space available for PV installation, accessibility of the site for construction, existing conditions at the site including
age of the building and structural and electrical limitations, planned energy or structural renovations, as well as surrounding
vegetation and other shading concerns.
The team collected 12 months of prior electric usage data for the sites and performed a thorough analysis on all material
aspects of potential PV systems using industry standard tools and our market leading approach. Based on the analysis, we
have identified which sites are viable for solar PV system installations from both a technical and economic perspective. For
each site, we have mapped out usable areas for solar PV using a modular approach to provide system and project design
flexibility. Along with usable areas, the report analyzes potential output and identifies site-specific opportunities and
constraints.
Next steps for system procurement have been recommended for when the City proceeds with these solar projects. It is very
important to be aware of the time-sensitive availability of certain state and federal incentives. For example, the U.S.
Internal Revenue Service's Investment Tax Credit (ITC) program for solar installations is slated to drop dramatically in 2016,
from 30% to 10%. This program, which allows for significant cash-flow benefits for tax-eligible PV system owners, can lead
to lower pricing for third-party ownership installation models such as PPA’s, and sometimes leases, as described below.
Additionally, as of May 2013, the California Solar Initiative maintains approximately 10MW worth of solar rebates, managed
by PG&E and payable as monthly or one-time payments, based upon system size and performance.
Financial modeling has been performed across three likely financing mechanisms: Direct Purchase, Power Purchase
Agreement, and Lease. Optony recommends that the City consider all of these options during the procurement phase:
1.

Direct Purchase (DP) – The City would use existing cash reserves to purchase the system outright. In this situation,
the City would be responsible for all ownership concerns, including Operations & Maintenance (O&M), regular
system cleaning, and monitoring of system production. In many situations, this may yield the greatest long-term
returns, but requires cash up-front and on-going operational costs.

2.

Power Purchase Agreement (PPA) – The City would enter into a contract with a third party to purchase all energy
produced by a PV system installed on property owned by the City. This third party would own the PV system and
would be fully responsible for all ownership costs, including financing, maintenance, insurance, and system
production.

3. Lease/Loan – Instead of paying for purchase costs up-front, the City would pay a third party on a monthly basis
over a term of 10 to 20 years. In many such arrangements, the City would be responsible for all ownership
concerns, just as with a Direct Purchase. Locally-issued bonds or renewable energy bonds, such as CREBs (Clean
Renewable Energy Bonds) and QECBs (Qualified Energy Conservation Bonds), have similar cash-flow models and
would fall into this category.
Detailed in the following sections is a thorough report of Optony’s methodology, findings, and recommendations for this
solar feasibility study. Optony is pleased to work with the City of Novato, and we look forward to many opportunities for
collaboration in the near future!
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Site Evaluations
The team conducted a site visit at three facilities presented by the City of Novato:





Hamilton Pool
Corporation Yard
Lynnwood Park

A site visit involves reviewing the overall layout of the proposed facility and
identifying potential location opportunities and challenges. The age, materials,
and condition of the rooftop, if available for development, are assessed, as
photovoltaic systems typically have a 25-year lifespan and are costly to remove
for roof repair or replacement. For rooftop sites, additional space-limiting
concerns are evaluated, including the presence of HVAC equipment, parapets, skylights, and conduits - all of which cannot
be easily relocated. For parking lot or parking structure carport PV systems, the main site selection issues are the availability
of space for construction, surrounding vegetation, and distance to the electrical interconnection point. For both installation
types, potentially usable areas have been mapped out and a shading analysis has been conducted.
Shading analysis is performed on-site within the designated usable areas, with outer boundaries set by observing industry
installation guidelines and best practices. A shading analysis involves surveying the surroundings of the usable areas to
identify potentially shade-causing obstructions, such as rooftop HVAC equipment, lightning conductors, antennas, trees,
lampposts, building overhangs, and neighboring buildings. Shading must be avoided, as PV systems operate most efficiently
in direct sunlight, and even minor shading can sometimes have a profound negative impact on system performance.
As the seasons change, the sun path changes
as well. In the winter months, the altitude of
the sun off the horizon is lower in comparison
to its altitude during the summer months –
this leads to varying shading situations each
month. In order to assess the amount of
direct sunlight available at each usable area,
the annual sun path is plotted at various
points using hardware and software developed for use in the solar industry. Further analysis of the data yields the most
optimal areas for solar installation at each site.
Whenever possible, the electrical room at each site is inspected for main breaker and switchgear amperage and voltage
ratings, as well as availability of space for additional electrical equipment. The location of the utility electrical meter is
determined, as well, since the distance between the solar modules and the interconnection point should be minimized to
reduce voltage drop and increase system efficiency.
Table 1 on the following page shows a summary of the project economics for solar development at the reviewed sites,
along with recommended system sizes and expected solar production compared to facility electricity usage. A direct
purchase cost range is shown, and the projected gross utility bill savings and projected Net Present Value of cost savings are
also included in this table.
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Table 1 City of Novato Solar PV Project Overview

Site Name
Hamilton Swimming Pool

Recommended
PV System Size
(kW-DC)

Estimated
Annual PV
Output
(kWh)

Estimated
Gross
Annual
Energy
Avoided
Building Usage Offset Utility Cost
(kWh)
- Year 1

70,406

N/A

N/A

N/A

$1,598,850 - $1,767,150

N/A

N/A

N/A

N/A

Lynwood HillPark

806

1,161,790

N/A

N/A

N/A

$2,374,495 - $2,624,441

N/A

N/A

N/A

N/A

1,365

1,959,697

$4,136,270 - $4,571,666

$342,762

$342,762

$318,111

Estimated
Payback
Period Purchase (yrs)

727,501

$16,792

$162,925 - $180,075

NPV2 Total Energy
Cost Savings PPA

49

N/A

$16,792

NPV2 Total Energy
Cost Savings Loan/Lease

510

90,370

78%

Cost Range 1

NPV2 Total Energy
Cost Savings - Direct
Purchase

Corporation Yard
Total for All Sites

90,370

Direct Purchase

$318,111

$188,760

$188,760

Table Notes:
1
Estimated cost before any incentives and/or rebates; cost range uses assumption of $3.10-3.50/Watt-DC as average installed cost, with 10% variance
2
Net present value (NPV) uses a 25 year financial analysis period; 2% annual discount rate; PG&E 4% annual escalation; A6 Time-Of-Use (TOU) utility rate schedule
where appropriate; 0.5% annual PV system degradation; Step 10 CSI (California Solar Initiative) rebates at $0.088/kWh for first 5 years; O&M cost of $15/kW with a
3% annual escalation; PPA rate $0.160/kWh with a 3.5% escalation rate
The recommended system size is determined by using a variety of factors which include: electricity usage amounts and patterns, maximum possible energy offset,
projected cash flows, and Net Present Value (NPV) of energy savings. All numbers are estimated and intended for planning purposes only. A kilowatt (kW) is a common
unit for measuring power, typically for either maximum spontaneous capacity of solar generation or maximum power load of a facility. In this report, kilowatt-DC (kWDC) refers explicitly to Direct Current capacity of solar installations, before inversion of power to alternating current, or AC. Kilowatt-hours (kWh) is a unit of energy
measurement to track power production or consumption over time.
As Table 1 shows, with direct purchase of the recommended Net Energy Meter system at Hamilton Swimming Pool at mid-range prices, the City can potentially net over
$340,000 in electricity bill savings (discounted) over the 25-year expected operating life of the proposed system at the most financially beneficial electricity rate
schedules available. Financial benefits of Feed-In Tariff installations at the Corporation Yard and/or Lynwood Hill Park vary widely depending on development type and
proposed vendor pricing.
Additional details of City sites and their economic potential is included in Attachment A.
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Hamilton Pool
Site Address: 203 El Bonito Dr., Novato, CA 94949
Type of PV System:

Carport, Ground-mount

Current PG&E Rate Schedule:
Annual Energy Usage:
Maximum System Size:
Maximum System Output:
Recommended System Size:
Recommended System Output:
Energy Offset:

A-1
90,370 kWh (estimated)
449 kW-DC
638,362 kWh
49 kW-DC
70,406 kWh
Over 100% possible, 78% recommended

Issues:
Opportunities:

Tree removal/re-location; tree shading; site security; distance between arrays and interconnection point
Electricity bill elimination; partial vehicle protection from sun and rain; high-visibility environmental action

The Hamilton Pool is a newly-constructed facility in the area of Novato that was formerly Hamilton Air Force Base. The site
is built on a hill, with eastern sections at the lowest elevation and western sections at the highest elevation. The facility’s
main roof area is host to a solar pool-heating system, and is not available for a PV array. The primary usable areas at this
site are shown in Figure 1 below, with red and blue boxes indicating potential locations for solar carports and groundmount arrays. The electrical room was not accessible during the site visit, but the white box indicates the approximate
location of the main electrical meter.

2
1 3
4 5
6

N

8

7

9

Figure 1 Hamilton Pool Usable Areas

 Page 6

Analysis prepared for the City of Novato by Optony Inc.
www.optony.com

11 12
10
13
14 15

FINAL

 Solar Feasibility Study for the City of Novato

From all 15 usable areas, a total of 449 kW-DC of solar PV could be installed. A system of this size is capable of producing
approximately 638,362 kWh each year. This production would offset over 7 times the site’s estimated yearly usage of
90,370 kWh. Since over-production would not be compensated at attractive utility rates, the recommended system size of
49 kW-DC would offset about 78% of on-site electricity usage, and would virtually eliminate the utility electricity bill. A
system of the recommended size could be built using a combination of 2 or 3 of the reviewed carport or ground-mount
sections. More details about each section can be found in Table 2 below. With the possibility of a Feed-In Tariff (FIT) from
either PG&E or the local Community Choice Aggregator (CCA), Marin Clean Energy, the potential for selling excess energy
production may exist. As FIT prices and system requirements are identified, this location could be considered for 400 kWDC, or more, for export to the grid, above and beyond the 49 kW-DC used on-site.
Table 2 Hamilton Pool PV System Summary

Area (Sq. Ft.)

Size (kW DC)

Est. Output (kWh)

2,330
1,912
3,029
1,781
1,474
2,662
2,070
3,706
2,493
2,088
4,042
2,180

28
23
36
21
18
32
25
44
30
25
48
26

39,289
33,044
50,515
30,013
25,805
45,975
34,700
61,300
41,795
35,992
66,873
36,223

2,512
3,980
2,404

26
42
25

37,159
62,485
37,194

Total - Maximum
38,663
Recommended System

449
49

638,362
70,406

Section Azimuth
Carports
1
250°
2
160°
3
250°
4
145°
5
210°
6
160°
8
265°
11
260°
12
260°
13
170°
14
260°
15
260°
Ground-Mount
7
145°
9
170°
10
170°

Site security and vandalism are a concern for all Sections, so a combination of fencing, video monitoring, or other module
protection mechanisms will be necessary for any PV installation at this facility. With no available roof space, primary
construction concerns come from tree shading and distance of electrical runs between solar arrays and the electrical
interconnection point. Sections 1, 2, and 3 are carport locations at the top of the hill. For carport construction in Section 1,
5 trees to the south, each 30-40-feet tall, would likely need to be removed to make the area viable for solar (see Figure 2 on
the following page). Additionally, one 40-foot tree to the west would also likely need extensive trimming or removal to
mitigate afternoon shading. Sections 2 and 3 have fewer shading concerns, but several trees at the junction of the two
sections (northeast side of Section 2 and north of Section 3) would probably need to be removed to make room for full
utilization of those areas (see Figures 3 and 4 on the following page). In Section 3, some morning and afternoon shade
would come from trees to the southeast and southwest, respectively, so a shading analysis would be required to determine
the viability of those areas for solar carports and to determine if tree trimming or removal would be required (see Figure 4
on the following page). The oak tree located between Sections 3, 5, and 7 is unlikely to be removed by the City, so shade
impacts will need be measured under current conditions.
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Figure 2 Section 1 parking, looking NW

Figure 3 Sections 1 (left), 2 (center), and 3 (right), looking N

Figure 4 Section 3, looking NE

Sections 4, 5, and 6 are also at the top of the hill, just south of Sections 1, 2, and 3. These sections are part of a parking
circle, so construction of straight-line carports without affecting parking would be slightly more difficult in these areas,
particularly in Sections 4 and 5. Construction in Section 4 would require the removal of the same 5 trees as noted for
removal for Section 1, so those two sections would likely be approved or avoided jointly (see Figure 5 below). Section 5
could receive slight shading from one tree to the southeast, and possibly from one tree to the east—this eastern tree is the
same oak tree shading the southeastern side of Section 3, so the tree is unlikely to be removed or trimmed by the City. As
shown in Figure 6 below, Section 6 is largely un-shaded for much of the year, but would receive some shade from eastern,
southern, and western trees in the winter months.

Figure 5 Section 4, looking NW
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Section 7 is a potential ground-mount area located below the level of Sections 1-6, but above the pool level and other
reviewed sections (see Figure 7 below). Section 7 is a level, plateau area and is currently not in use by the City. The area is
covered with grass, and trees line the perimeter. Eastern trees may provide some shade to solar modules in the morning
hours, but their location at a lower elevation mitigates the impact. The oak tree to the west of Section 7 is the same tree
affecting Sections 3 and 5, and is unlikely to be removed or trimmed by the City, so shade impacts will need to be analyzed
with the tree in place.

Figure 7 Section 7 ground-mount area, looking NNW

Section 8 is the only reviewed section at the same elevation of the pool itself (see Figure 8 below). This potential carport
location is directly east of the main pool building, and consists of 4 parking spaces, including two handicapped spaces with
loading clearance. Construction in Section 8 would require the re-location of a young 15-foot tree to the south, and possibly
several other small trees to the west. A potential shade issue exists from the oak tree to the southeast of the section—this
tree extends approximately 40 feet over the ground height of the potential carport (see Figure 9 below).

Figure 8 Section 8, looking N
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Sections 9 and 10 are potential ground-mount areas with differing characteristics. As shown in Figure 9 on the preceding
page and in Figure 10 below, Section 9 is a southeast-slanting hillside on the east side of the facility. The area experiences
little to no shading, and is located close to the electrical interconnection point. Section 10 is a flat, open area at the bottom
of the hill (see Figure 11 below). This area could be covered with rows of modules to maximize the use of space. With these
locations at ground level, and readily visible from the street, site security concerns must be considered, and permanent
fencing would be required.

Figure 10 Section 9, looking NE

Figure 11 Section 10, looking E, with Sections 11 and 12 in the background

Sections 11 and 12 are potential carport areas in the southeastern parking lots (see Figure 11 above and Figure 12 below).
Section 11 would experience only slight shading from three 40-foot-tall trees to the east, but those same trees would need
to be removed to enable construction in Section 12.

Figure 12 Sections 11 and 12, looking NE

Section 13 is a possible carport area that would stretch over the entry road to the pool, and would serve as an energized
entry arch (see Figures 13 and 14 on the following page). With frequent traffic below, this carport would need to be a
minimum of 14-feet tall at the lowest point to accommodate larger vehicles, including service vehicles for the pool pump
building. Shading is minimal and is limited to the late afternoon.
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Figure 13 Section 13, looking E

Figure 14 Sections 13, 14, 15, looking SE

Figure 15 Sections 14 and 15, looking SE

Sections 14 and 15 are carport areas in the southeastern-most part of the facility property (see Figures 14 and 15 above).
Similar to Sections 11 and 12, Section 14 is virtually shade-free, except for early morning shade from three 30-40-foot-tall
eastern trees, while those same trees would need to be removed if carport construction in Section 15 is to be considered.
As noted previously, the facility electrical room and meter were not available for viewing during the site visit, but are
believed to be located in the pool pump building south of the pool, as indicated in Figure 1. Facility service voltage and
switchgear current rating are currently unknown. Because the facility is relatively new, the Pool’s historical energy usage
was based upon very limited data, and final PV system sizing should take into account the most recent available usage
numbers.
This site is Highly Recommended for proceeding with a solar procurement, since solar needs can be met by utilizing only
approximately 11% of available parking lot and ground-mount space. Carports in this location could provide useful shade
and partial rain cover for Pool visitors and employees, in addition to providing energy to the facility and providing a visual
symbol of the City’s dedication to greenhouse gas reductions. A Direct Purchase of the recommended system size would
likely range in cost from $163,000 - $180,000, and would nearly completely offset the annual electricity bill of
approximately $17,000, while providing protection against potential energy price increases. Please see Attachment A for
more detail about the economic impacts of a solar installation of the recommended size.
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Corporation Yard
Site Address: 550 Davidson St., Novato, CA 94945
Type of PV System:

Carport, Shade Structure

Current PG&E Rate Schedule:
Annual Energy Usage:

NEMEXP (A-1 TOU)
42,637 kWh (remaining utility usage
after existing solar)
510 kW-DC
727,501 kWh
510 kW-DC (Feed-in-Tariff)
727,501 kWh
Not applicable; Feed-in-Tariff Recommended

Maximum System Size:
Maximum System Output:
Recommended System Size:
Recommended System Output:
Energy Offset:
Issues:
Opportunities:

High water table and marshy soil; interconnection uncertainty; leased property; existing solar
Possibility to export energy under a Feed-In Tariff program; partial vehicle and materials protection from
sun and rain

The Corporation Yard is located on the western shore of San Pablo Bay and currently hosts a PV system of approximately 50
kW-DC in size, which offsets approximately 62% of the annual electricity usage on the site. This existing PV system is
appropriately sized for the current usage of the facility, and only a small (~20-25 kW-DC) solar expansion would be
recommended for interconnecting to the on-site load. However, an opportunity does exist for the City of Novato to further
take advantage of solar at this site: Explore City and vendor interest in developing a large “solar farm” to sell energy directly
to PG&E or to the new Community Choice Aggregator, Marin Clean Energy (MCE), under a Feed-In Tariff.
Under a Feed-In Tariff (FIT), the energy produced by a new solar system would be connected directly to the utility (line) side
of the meter, and would flow directly onto the grid. The utility or CCA would purchase the energy directly, under a longterm, 10-20-year contract. Currently, MCE offers a FIT of $0.13766/kWh for a 20-year term, while PG&E offers a FIT with a
variable term and pricing to be determined.
The City could potentially develop the property itself, but, since the City is tax-exempt, Novato would not be able to take
advantage of significant federal tax incentives, such as the 30% Investment Tax Credit or Accelerated Depreciation. Since
the City’s revenue stream would depend entirely upon system performance, the City would need to perform careful
maintenance of the system over the life of the agreement. Alternatively, the City could enter into a lease contract for the
land, and a third-party developer could build and own the PV system. This third-party would take advantage of tax
incentives and would take full responsibility for the performance and maintenance of the system.
Financial benefits for the City would depend on pricing for development, available rates for the FIT, and/or negotiated site
lease terms. A brief modeling comparison between City-owned and third-party-owned PV development, assuming a 510
kW-DC project, with pricing at $3.30/W, $0.13766/kWh FIT rate, and a yearly lease of $15,000, over a 20-year term, gives
the results displayed in Table 3 below.
Table 3 Feed-In Tariff modeling comparison of different development options

Development Type
City-developed and owned
Third-party owned
 Page 12
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$0
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Payback Period
Year 20
Year 1
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If the City would like to pursue development of a Feed-In Tariff project, the primary usable areas at this site are shown in
Figure 16 below, with blue boxes indicating potential locations for solar rooftops and carports. The white box indicates the
location of the main electrical meter at this site.

N

5
1

3

9

6

4

2

7

10 11

8
13

12

Figure 16 Corporation Yard Usable Areas

From the 13 reviewed usable areas, a total of over 500 kW-DC of new solar PV could be installed. A system of this size could
produce over 727,000 kWh of electricity in the first year, which under a FIT with MCE, would result in almost $100,000 in
gross income. The usable areas have been explored in more detail in Table 4 and in the narrative on the following pages.
Table 4 Corporation Yard PV System Summary

Section Azimuth Area (Sq. Ft.)
Rooftop
6
160°
2,095
Carport/Shade Structure
1
125°
4,572
2
190°
4,261
3
160°
2,996
4
160°
3,971
5
175°
3,127
7
105°
1,955
8
200°
1,937
9
235°
3,670
10
235°
4,794
11
235°
5,026
12
200°
3,717
13
235°
1,372
Total – Maximum
43,673
Possible FIT Installation
 Page 13

Size (kW DC)

Est. Output (kWh)

15

22,041

57
51
36
47
37
23
23
44
57
60
44
16

79,159
72,884
51,246
67,924
53,487
32,567
33,072
61,771
80,690
84,595
63,464
23,093

510
510

727,501
727,501
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Sections 1, 2, 3, 4, 7, and 8 are located on land that the City uses under a long-term lease with Verizon Wireless. Section 1 is
one of several materials storage areas reviewed in this report for possible coverage by a solar shade structure (see Figures
17 and 18 below). The City of Novato, like other California municipalities, is required to provide stormwater protection for
various types of materials, so many of the proposed carports and shade structures would serve the dual purpose of
generating energy and covering required materials storage areas. For this reason, all proposed shade structures over
materials storage areas would be required to be rain-proof. Existing storage structures in Section 1 could potentially be
removed and, if necessary, reconstructed under a new solar shade structure. Section 1, and all proposed carport and shade
structures at the Corporation Yard, is located on marshy land at the edge of San Pablo Bay. Because of this, any planned
ground penetrations for structural piers must account for a water table close to the surface and soil subject to liquefaction.
Detailed structural analysis of seismic and wind-loading mitigation strategies will be required for all construction at this site.
Shading at this site is not considered a significant issue.

Figure 17 W side of Section 1, looking W

Figure 18 E side of Section 1, looking N

Section 2 is a parking area for large service vehicles and storage trailers, as shown in Figures 19 and 20 below. A carport in
this section would require a 14-foot minimum height for ease of access.

Figure 19 E side of Section 2, looking W
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Figure 20 W side of Section 2, looking W
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Sections 3 and 4 are parking areas for employee and visitor vehicles, as shown in Figures 21 and 22 below. Unless otherwise
specified by the City, these areas would not require over-sized carport structures. As at all new carport or shade structures,
under-canopy lighting to City specifications would be required.

Figure 21 Section 3, looking NE

Figure 22 Section 4, looking SE

Section 5 is currently, but infrequently, used as overflow parking for facility vehicles (see Figure 23 below). To allow passage
of large vehicles behind the existing warehouse building, any carport in this area would need to be 14-feet high at the
minimum.

Figure 23 Section 5, looking E

Section 6 is located on the site of a new building that will be constructed in late 2013 or early 2014 (see Figure 24 on the
following page). This building will have a similar standing-seam roof as other buildings on site, and will have a roof pitched
towards the northwest (see example in Figure 25 on the following page). With proper cooperative planning, this building
could be used to install modules counter-pitched to the roof surface, as on the northern roof of the neighboring structure.
No other building roofs were designed to handle additional dead-weight load, and they have not been considered in this
report.
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Figure 24 Future site of building with rooftop Section 6, looking N

Figure 25 Typical building construction, as designed for new building in Section 6

As shown in Figure 26 below, Section 7 is a storage area for construction materials and spoils. A shade structure in this area
would be required to be rain-proof and 14-feet high at the minimum. Section 8 is a rarely-used area for storage of vehicles
and construction materials (see Figure 27 below). Again, construction would need to be rain-proof and 14-feet high at the
minimum.

Figure 26 Section 7, looking W

Figure 27 Section 8, looking SW

Sections 9 and 11 abut the adjoining property of the Novato Sanitary District, as shown in Figures 28 and 29 on the
following page. Multiple temporary or semi-permanent structures exist in these areas, and these would need to be
temporarily or permanently removed to enable construction of shade structures in these sections. Possible hazardous
materials in Section 9 would need to be carefully avoided during construction. Additionally, any structural piers located
adjacent to the wall separating properties would need to maintain the structural integrity of the wall. The northeastern half
of Section 11 would cover property owned by the Sanitary District, but used by the City. Piers in this area would need to be
located on the City side of the property line. For both of these sections, new construction would need to be rain-proof, and
minimum height would need to be 14-feet at the minimum.
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Figure 28 Section 9, looking N

Figure 29 Section 11, looking SE

Section 10 is a parking area in the central part of the Corporation Yard complex (see Figure 30 below). With regular largevehicle traffic, carports in this section would need to be 14-feet high at the minimum. Since parking spaces are doublelength, the number of carport posts should also be minimized to ease vehicle movement. New construction in this area,
particularly, would need to protect posts structurally from damage hazards from vehicle strikes.

Figure 30 Section 10, looking SE

Section 12 is another materials storage and large vehicle parking area located at the southeastern corner of the property
(see Figures 31 and 32 below). Again, new construction would need to be rain-proof and a minimum of 14-feet high.

Figure 31 E side of Section 12, looking SE
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Existing solar equipment is located in the same materials warehouse upon which the modules sit, as shown in Figures 33
and 34 below. The interconnection has been made through a sub-panel that is fed from a meter in the southeast corner of
the administration building, adjacent to Section 12. Facility service is 3-phase, 4-wire, at 120/208 voltage. The main
switchgear and main breaker are rated at 600 Amperes.

Figure 33 Existing 50-kW Satcon inverter

Figure 34 Solar interconnection through facility sub-panel

For a Feed-In Tariff project, the ability of the transformer and associated power lines to handle the additional current backflow to the grid would need to be carefully studied. The existing transformer on-site is located in Section 6, directly next to
the new building that will be constructed soon. Transformer details are shown in Figures 35 and 36 below.

Figure 35 Transformer ID number

Figure 36 Transformer identification information

This site is Recommended for proceeding with a solar procurement, as a bid alternate. Minimal on-site additional solar
capacity is needed, but significant potential lies in developing the available parking and storage areas for utilizing the FeedIn Tariff through Marin Clean Energy or PG&E. By adding the site to a collaborative RFP, such as the SEED Fund (see Page
23), the City can review vendor proposals to determine what kind of response the site may get.
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Lynwood Hill Park
Site Address: 600 Park Crest Ct., Novato, CA 94947
Type of PV System:

Ground-mount

Current PG&E Rate Schedule:
Annual Energy Usage:
Maximum System Size:
Maximum System Output:
Recommended System Size:
Recommended System Output:
Energy Offset:

None
0 kWh
806 kW-DC
1,161,790 kWh
806 kW-DC (Feed-In Tariff)
1,161,790 kWh
Not applicable; FIT recommended

Issues:
Opportunities:

Electrical interconnection uncertainty; environmental impact; grading and rock removal
Possibility to export energy under a Feed-In Tariff program; utilization of otherwise unused land

Lynwood Hill Park is a hilltop open area southwest of Highway 101. The Park contains two small parking areas that indicate
previous development, but the area is currently not in use by the City. As at the Novato Corporation Yard, an opportunity
exists for the City of Novato to take advantage of solar at this site by exploring City and vendor interest in developing a
large “solar farm” to sell energy directly to PG&E or to the new Community Choice Aggregator, Marin Clean Energy (MCE),
under a Feed-In Tariff.
Under a Feed-In Tariff (FIT), the energy produced by a new solar system would be connected directly to the utility (line) side
of an electrical meter or transformer, and would flow directly onto the grid. The utility or CCA would purchase the energy
directly, under a long-term, 10-20-year contract. Currently, MCE offers a FIT of $0.13766/kWh for a 20-year term, while
PG&E offers a FIT with a variable term and pricing to be determined.
The City could potentially develop the property itself, but, since the City is tax-exempt, Novato would not be able to take
advantage of significant federal tax incentives, such as the 30% Investment Tax Credit or Accelerated Depreciation. Since
the City’s revenue stream would depend entirely upon system performance, the City would need to perform careful
maintenance of the system over the life of the agreement. Alternatively, the City could enter into a lease contract for the
land, and a third-party developer could build and own the PV system. This third-party would take advantage of tax
incentives and would take full responsibility for the performance and maintenance of the system.
Financial benefits for the City would depend on pricing for development, available rates for the FIT, and/or negotiated site
lease terms. A brief modeling comparison between City-owned and third-party-owned PV development, assuming an 806
kW-DC project, with pricing at $3.10/W, $0.13766/kWh FIT rate, and a yearly lease of $25,000, over a 20-year term, gives
the results displayed in Table 5 below.
Table 5 Feed-In Tariff modeling comparison of different development options

Development Type
City-developed and owned
Third-party owned
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City Initial Investment
$2.50 million
$0

Avg. Annual Cash Flow
$136,310
$25,000

Payback Period
Year 19
Year 1
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If the City would like to pursue development of a Feed-In Tariff project, the primary usable areas at this site are shown in
Figure 37 below, with a blue area indicating the potential location for a large solar ground-mount array. The white box
indicates the location of the former electrical meter at this site.

1

Figure 37 Lynwood Hill Park Usable Area

In the reviewed area, approximately 806 kW-DC of solar PV could be installed. A system of this size would be capable of
producing over 1.16 million kWh of electricity each year, which under a FIT with MCE, would result in nearly $160,000 in
gross income. Additional detail about the reviewed area and assumptions can be found in Table 6 below.
Table 6 Lynwood Hill Park PV System Summary

Section
1

Azimuth
180°

Area (Sq. Ft.)
96,751

Total – Maximum
96,751
Recommended System
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Size (kW DC)
806

Est. Output (kWh)
1,161,790

806
806

1,161,790
1,161,790
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Site security and vandalism are a concern, so a combination of fencing, video monitoring, or other module protection
mechanisms will be necessary for any PV installation at this location. Lynwood Hill Park is accessible via Park Crest Court in
Novato. Two unused parking areas exist, as shown in Figures 38 and 39 below.

Figure 38 Parking area at end of Park Crest Court

Figure 39 Parking area at top of Lynwood Hill

The top of the hill is gently rolling land, with several rock outcroppings that would either need to be avoided or leveled
during construction. Grading would likely be necessary to maximize the use of available space and to avoid inter-row
shading of solar sub-arrays. A series of views from the rock outcropping near the top parking area are shown in Figures 40,
41, and 42 below.

Figure 40 Section 1, looking SE

Figure 41 Section 1, looking S

Figure 42 Section 1, looking SW

At the southwestern corner of the hilltop, a second rock outcropping is located near a shallow depression. Again, avoidance
or leveling will need to occur in order this area (see Figure 43 below).

Figure 43 Section 1, SW part, looking SW
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At the southeastern side of Section 1, an area of lower elevation has also been identified as possibly usable for a large solar
array (see Figures 44 and 45 below). This area slopes down to the southeast, and removal of several trees may be required
to provide un-shaded solar access to PV installed in this area.

Figure 44 SE part of Section 1, looking E

Figure 45 SE part of Section 1, looking S

In addition to ground leveling, additional construction concerns center around the potential electrical interconnection point
and the undeveloped nature of the land. A small, unused service panel is in place near the parking area at the end of Park
Crest Court, as shown in Figure 46 below. Wiring to and from this service panel would be unsuitable for interconnection of a
FIT system, so a detailed study with PG&E would be necessary for determining the closest feasible interconnection point.
Additionally, construction in this location would likely require an environmental study to comply with the requirements of
the California Environmental Quality Act (CEQA). For installation of an energy-generating facility, a Categorical Exemption
may apply, but possible exceptions to the exemption would need to be explored and addressed through a Mitigated
Negative Declaration or Environmental Impact Report.

Figure 46 Existing, unused service panel

This site is Recommended for proceeding with a solar procurement, as a bid alternate. Significant potential lies in
developing the available ground areas for utilizing the Feed-In Tariff through Marin Clean Energy or PG&E. By adding the
site to a collaborative RFP, such as the SEED Fund (see Page 23), the City can review vendor proposals to determine what
kind of response the site may receive.
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Economic and Environmental Impact
If the City of Novato decides to pursue a solar installation at any or all of the reviewed sites, there will be a significant
environmental and economic impact to the City, its citizens, and its neighboring communities.
From an environmental perspective, the annual combined solar production of approximately 1,959,697 kWh would prevent
about 511 metric tons of carbon dioxide from being released into the environment from current power sources annually.
This amount of carbon sequestration would make a significant impact on the City's Climate Action Plan goals, and can be
visualized as planting approximately 419 acres of new forest. The carbon emissions reduction is equivalent to eliminating
approximately 1,173,000 Vehicle Miles Traveled (VMT) annually, which is like taking 102 average vehicles off the road. The
total yearly energy production would be sufficient to offset electricity usage for almost 228 typical homes in California.
From an economic perspective, a large-scale multiple-site solar project could create approximately $2.8 million in new, local
economic activity and about 19 additional jobs, in addition to generating substantial energy cost savings for the City of
Novato. If the City were to pursue a direct purchase of the Net Energy Metered system, there would be substantial longterm benefits and a positive return on investment from the effort when competitively bid. If a Power Purchase Agreement
or solar lease financing structure is preferred, the City could avoid over $4.3 million in capital expenses while capturing
long-term energy cost savings for the operations budget. A summary of the economic benefits is shown in Figure 47 below.

Figure 47 Snapshot of Economic Benefits

Optony performed a detailed financial analysis of the recommended sites and PV system sizes, with results summarized in
Tables 1 and 7, and detailed in Attachment A. Optony understands that solar procurement can often be more easily
accomplished, and with better results, by working with peer institutions. In 2012-2013, the SEED Fund project in Marin,
Sonoma, and Napa Counties is working with regional public agencies to create and manage a collaborative solar
procurement program. Recommendations discussed in the Next Steps section on the following page include the action of
including Highly Recommended sites in the group competitive bid process, with the potential of including some sites as RFP
bid alternates for Feed-In Tariff development. Pricing included in financial modeling reflects the 10% better pricing
expected through a competitive, collaborative solar purchase.
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Table 7 Recommended Actions for PV development

Site Name

Hamilton Swimming Pool

Recommended
System Size
(kW-DC)

Action

Financing

Direct Purchase Loan/Lease
PPA
Financial
Financial
Financial
Savings/Cost Savings/Cost Savings/Cost

49 Join SEED Fund Procurement Any

$342,762

$318,111

$188,760

Corporation Yard

510 Consider FIT Development

Site Lease

$0

$0

$0

Lynwood HillPark

806 Consider FIT Development

Site Lease

$0

$0

$0

$342,762

$318,111

$188,760

Total for All Sites

In general, the Direct Purchase option provides the greatest savings over the long-term, but does require initial project
investment and ongoing Operations & Maintenance for the systems. The PPA option, on the other hand, shows the lowest
savings over the life of the systems, but yearly payments would be lower than current or projected PG&E bills starting in
Year One. With a PPA, no capital investment or balloon payments are necessary, and O&M is handled by the third-party
system owner. Based upon projected values, Solar Leases for the recommended systems may be a valid option to consider
when reviewing alternative financing for a Direct Purchase. Savings under a Lease or Loan option are typically lower than
for a PPA for the life of the Lease or Loan, but after the buy-out (modeled at zero cost at Year 15), savings are significant.
For Highly Recommended sites, the likelihood of achieving strong financial performance is high. Based on this analysis, we
recommend further investigation with private project developers through a competitive bid process to get the best results
in terms of pricing and performance.

A financial analysis summary of all the individual sites is provided in Attachment A.
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Next Steps
If the City decides to pursue the recommended options, the following next steps have been identified to move this project
along quickly and achieve the desired impact on cost reduction and green energy production. Also included is an estimate
for duration of each step and when the work can be started.
1) Build Consensus. Use the report’s findings to build internal support, determine preferred financing options, and
choose appropriate procurement process, such as the collaborative procurement with the SEED Fund program.
Start: immediately. Duration: approximately 4-6 weeks.
2) Prepare Standard RFQ/RFP documentation and issue RFQ/RFP to industry vendors. If participating in SEED Fund's
collaborative procurement, preparation and issuance will be managed by SEED Fund team and Coordinating
Agency. The City of Novato's responsibilities will be limited to: reviewing bid document language for fit into
standard City contracting procedures; and verification of site information for inclusion in the bid package. Start:
immediately, or upon receipt of draft RFQ/RFP (SEED Fund: September 2013). Duration: approximately 10 weeks.
3) Evaluate vendors, proposals, and project costs and benefits in terms of design, price, performance, and
capabilities, ensuring industry best practices are offered and contracted. If participating in the SEED Fund project,
this process will be led by SEED Fund team members experienced with the solar industry, along with the
Coordinating Agency and their support team. Start: upon receipt of proposals (SEED Fund: October 2013). Duration:
approximately 4 weeks.
4) Select vendor and negotiate contract language to ensure that benefits are maximized and risk is minimized for the
City. If participating in the SEED Fund project, the SEED Fund team will provide support through negotiations and
contract reviews, according to terms currently available in the PV market. Start: upon selection of shortlisted
vendors (SEED Fund: November 2013). Duration: approximately 8 weeks.
5) Plan for Construction in 2013-2014. Finalize financial arrangements, system design, and required building
documents to coordinate PV installation with minimal impact to operations. Start: upon project approval by
Council or Board (SEED Fund: Late 2013, or as appropriate for the City). Duration: approximately 8-12 weeks.
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Methodology & Assumptions
Optony uses a rigorous methodology and client-focused approach to evaluate potential solar sites that goes well beyond
the effort that is provided by system installers, finance companies, or even the utility companies. We combine our decades
of experience in the solar field to balance the tradeoffs between technology, system design, rebates and incentive
opportunities, electric demand and rate schedules, solar macro- and micro-economics, and available funding sources to
develop an independent assessment of the realistic options at each site to meet the client’s specific needs and goals.
Methodology and assumptions for this Feasibility Assessment:


Optony uses a proprietary approach to performing a solar site analysis that uses dynamic scenario creation and
evaluation processes along with publicly and privately developed software and tools to determine all the relevant
variables and tradeoffs between options.



For calculating available space at each site, the team visited the site, took physical measurements, compared site
available area with aerial views from Google Earth and performed shading analysis using Solmetric SunEye. Mapping
software by Bing was also used for satellite imagery.



Solar access is defined as the availability of direct sunlight which reaches the photovoltaic panels. A higher solar access
percentage reflects fewer shading obstructions. Shading obstructions may include surrounding buildings, mechanical
equipment on rooftops including antennas and power lines, architectural features of the buildings, tall trees, and other
surrounding vegetation.



Optony uses industry-standard as well as proprietary financial modeling software with local utility rate schedules and
typical meteorological year 3 data, and neutral to conservative inflation, SREC and Investment Tax Credit assumptions
in all financial modeling. This approach allows Optony to present the client with realistic forecasting that reduces risks
and estimates realistic project returns.



Project timing is very important in the overall economics of a solar system installation due to the time-sensitive nature
of the various federal, state, utility, and local incentives. Optony has evaluated the impact for construction completion
in 2013-2014. Changes to federal, state, or local legislation may change financial projections.



Optony has a unique insight into the latest solar technology due to its cooperative agreement and ongoing research
with the National Renewable Energy Laboratory in Golden, CO. This has led to the achievement of world-record
performance in thin film solar cells and major advancements in other emerging photovoltaic technologies.



Optony does not sell equipment or installation services, and this report is not intended to provide a quote for future
service; rather, it is a report on the ability of the pre-selected sites to produce power from the sun.

Disclaimer: This report is provided as an illustration of the potential benefits of a renewable energy system. The information
presented in this report should not be construed as legal, tax or accounting advice. You should consult with professional
advisors familiar with your particular factual situation for advice concerning specific matters before making any decision.
Furthermore, this report may contain references to certain laws, regulations, tax incentives, rebates, programs and third
party provided information. These will change over time and should be interpreted only in light of this particular
engagement as of the date of this report.
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About Optony Inc.
Optony Inc. is a global research and consulting services firm focused on enabling government and commercial organizations
to bridge the gap between solar energy goals and real-world results. Optony’s core services offer a systematic approach to
planning, implementing, and managing commercial and utility-grade solar power systems, while simultaneously navigating
the dramatic and rapid changes in the solar industry; from emerging technologies and system designs to government
incentives and private/public financing options. Leveraging our independence, domain expertise and unique market
position, our clients are empowered to make informed decisions that reduce risk, optimize operations, and deliver the
greatest long-term return on their solar investments. Based in Silicon Valley, Optony has offices in Washington DC, Denver,
Beijing and Hangzhou. Optony has participated in over 20 patent filings and continues to explore next-generation solar
technologies and policies in collaboration with the National Renewable Energy Laboratory (NREL) and other leading
research institutions.
For more information, visit www.optony.com
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Attachment A - Solar PV Project Analysis Summary
Hamilton
Swimming Pool

Corporation
Yard

Lynwood
HillPark

Total

System Overview
System Size (kW-DC)
Yield (kWh/kW-DC)
Annual Onsite Energy Usage (kWh)1
Year 1 Solar Output (kWh)
Annual PV Performance Degradation
Facility Energy Offset by Solar
Current Utility Information
Utility Provider
Utility Rate Schedule
Average Utility Cost ($/kWh)
Utility Annual Inflator (%)
Direct Purchase Information

49
1,437

510
1,426

806
1,441

1,365
1,435

90,370
70,406
0.50%
78%

727,501
0.50%
-

1,161,790
0.50%
-

90,370
1,959,697
0.50%
7%

PG&E
A-1
$0.1883
4.0%

PG&E
A-1
$0.1883
4.0%

PG&E
MEA-FiT
$0.1377
0.0%

$0.1883
2.7%

Engineering, Procurement, and Construction $ 2
CSI Solar Rebate ($/kWh) (assuming availability of funds)
CSI Solar Rebate Term
Year 1 O&M
Discount Rate
Lease/Loan Information
Lease/Loan Term
Lease/Loan Interest Rate (%)
End of Term Buyout
PPA Information

$171,500
$0.088
5 year(s)
$735
2.00%

Initial PPA rate ($/kWh)2
PPA annual escalator
S-REC Value (keep/sell) ($/kWh)
S-REC escalator
S-REC Contract Term
Buyer sells S-REC (Direct Purchase/Loan)

$0.1600
3.50%
$0.0000
0.00%
year(s)
N

$1,683,000
$0.000

$2,499,468
$0.000

$7,650
2.00%

$12,094
2.00%

N

N

$4,353,968

$20,479
2.00%

15 year(s)
3.75%
$0.00

Environmental Impact
Annual CO2 Reduction (Metric Tons)
Annual VMT Reduction Equivalent
Equivalent Annual Carbon Sequestration by US Forests (acres)
NPV of Total Energy COSTS
Utility Energy Purchase (25 year)
PPA (25 year)
Direct Purchase - incl O&M, rebate (25 year)
Lease/Loan (25 year)
% Energy Cost Savings (Undiscounted)
Direct Purchase (25 year)
Lease/Loan (25 year)
PPA (25 year)
Levelized Cost of Energy (LCOE) Analysis
Utility LCOE ($/kWh) - (25 year)
Direct Purchase LCOE ($/kWh) - (25 year)
Lease/Loan LCOE ($/kWh) - (25 year)
PPA LCOE ($/kWh) - (25 year)

18
42,139

190
435,415

303
695,339

511
1,172,893

15

156

248

419

$535,156
$346,397
$192,394
$217,045
70%
62%
35%
$0.3095
$0.0929
$0.1163
$0.2000

1 Based on most recent 12 months of Utility interval data
2 Indicative pricing, pending further analysis by vendor after system size and site assumptions are finalized
Disclaimer: All modeling uses best available estimations and analysis tools, but is not a guarantee of expected results.
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$346,397
$192,394
$217,045

