Date: February 26, 2021
To:

C.H. Huckelberry, County Administrator

From: Linda Mayro, Director
Julie Robinson, Sustainability Program Manager
Re:

Response to Energy Savings Analysis Translated into Monetary Benefits

You requested in your memo of October 16, 2020 that staff undertake an analysis to “translate
monetary cost savings achieved through energy reduction into capital debt service payments” related
to:
a) The purchase of Electric Vehicles, and
b) Solar Installations.
My staff convened a working group that included the Directors of Fleet Services and Facilities
Management and their key staff, the participation of Assistant Deputy County Administrator of Public
Works, Dr. Yves Khawam, and the Finance Department who provided the financing schedules based
on estimated interest rates, and cost savings and capital costs provided by departments.
Electric Vehicle Analysis and Cost Savings
The attached memorandum (Attachment 1) provided by Fleet Services Director, Mr. Ray Ochotorena,
details the analysis comparing estimated vehicle costs for five categories of vehicles; the comparison
of estimated vehicle maintenance and repair schedule costs for internal combustion engine (ICE) and
electric vehicles (EV); and actual operational cost comparisons between ICE, Hybrid and EVs
(maintenance, repair and fuel).
The summarized results conclude:
The Chevrolet Bolt (EV) acquisition cost is $9,700 higher than the combined average of the
other four vehicle types. EV development costs for the new technology will be passed on to
the consumer making the overall vehicle cost higher than the ICE/hybrid counterpart. As the
technology matures, costs are projected to decline. Using a 150,000-mile life expectancy for
the Chevy Bolt translates to a $0.23 CPM, which compares to $0.24 CPM for the average of
the other four vehicle types using 100,000 miles for life expectancy.
Replacing compact and mid-size ICE and hybrid vehicles with 120 electric vehicles has the
potential annual cost saving of $79,450 for maintenance/repair and $60,949 for fuel, totaling
$140,399 annually.
Capital costs to purchase the vehicles is $4,087,200 and with interest at 3.00% over a 10-year term,
the total cost to finance these vehicles is $4,741,152. Calculations for electric vehicle debt service
are shown in Attachment 3 (Table 1 Finance Schedules). Over the 12 year estimated useful life of
the vehicles, there is an estimated cost savings of $1,684,788. If financing of these vehicles was
deemed not necessary, interest costs of $653,952 could be avoided.
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Solar Installations Analysis and Cost Savings
The attached memorandum (Attachment 2) provided by Facilities Management Director, Ms. Lisa
Josker, details the analysis comparing estimates for solar purchase versus Solar Services (lease)
Agreements (SSAs) for three sites (with four different possible configurations):
1.) Public Works Building and Garage (solar shade structure with EV Charging Stations);
2.) Tres Rios WRF (ground-mounted system); and
3.) Sheriff’s Training Center (ground-mounted and canopy structure).
The summarized results conclude that:
Of the three analyzed sites, each site achieves greater financial savings for Pima County if
the systems are purchased instead of leased via the traditional SSA model. While savings
are based on fixed TEP current electric rates and predictions of future rate increases is outside
of the scope of this effort, Pima County would still benefit within 10 to 15 years by purchasing
solar systems instead of leasing said systems.
1. Public Works Building and Garage, 201 N. Stone
FM intends to build a shade structure for the electric vehicle charging stations on top
of the Public Works Garage at an estimated cost of $663,724. A solar system and
related electrical elements will then be added to this existing structure at a later time,
thereby reducing the estimated total solar system installed cost to approximately
$534,320, if purchased under the State of Arizona solar contract. The estimated total
cost of the combined projects is $1.2 million. The estimated break-even point for
adding the solar system to the shade structure costs is just over 12 years at current
TEP rates, after which time the County will begin to see an estimated average savings
of $10,000 per year going forward. Over a 20-year lifespan, the project would realize
a savings of $615,000.
2. Trés Rios WRF, 7101 N. Casa Grande Highway (ground mount)
The Trés Rios WRF would benefit from a ground-mounted system purchased under
the State of Arizona Solar contract for an approximate cost of $2,895,354 compared
to the SSA cost of $5,743,140 (over 20 years) for a savings of $2,847,786.
3. Sheriff’s Training Center, 10001 S. Rita Road (ground mount)
Estimated Total Solar System cost to purchase a ground system purchased under the
State of Arizona solar contract is $158,976 compared to the SSA cost of $269,000
(over 20 years) for a savings of $110,024.
Based on this analysis, at current marketplace conditions, Facilities Management determined Pima
County would benefit financially if it assumed ownership of capital costs and provide its own solar
installations at various sites going forward.
Capital costs to purchase all three solar installations is estimated at $4,254,330 and with interest at
3.00% over a 15-year term, the total cost to finance these installations is $5,254,098. The calculations
for debt service for all three systems in shown in Attachment 3 (Table 2 Finance Schedules).
Together, these various solar projects are estimated to save $3,572,810 over the 20 year estimated
useful life of the panels. If financing these systems was deemed not necessary, interest costs of
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$999,768 could be avoided. Tables 3, 4, and 5 in Attachment 3 provide individual analysis for each
of the three analyzed solar installation sites summarized in Table 2.
Summary & Recommendations
To conclude, there is a combined potential cost savings of ca. $5,257,598 over the use life of the
vehicles and solar systems of 12-20 years. If financing were not necessary, there would be additional
cost avoidance of ca. $1,653,720 in interest payments, and Finance points out that there is no
advantage to financing these purchases, although other factors could certainly affect the decisions to
do so.
•

Regarding Electric Vehicles

The following recommendations regarding electric vehicles are provided by Ray Ochotorena, Director
of Fleet Services. Fleet Services recommendation is to continue following the current model of
purchasing through our operational budget as opposed to financing. Due to the continuous
technological advancements being made in the industry and model availability of electric vehicles,
electrification of the County fleet would be more beneficial through a gradual replacement cycle of
ICE vehicles. This would allow for the opportunity to recognize future improvements and eliminate
the estimated debt service costs through a significant purchase.
•

Regarding Solar Installations

The following recommendations regarding solar installations are provided by Lisa Josker, Director of
Facilities Management. The estimated cost savings using a State of Arizona solar service agreement
(SSA) for simpler projects, such as a ground-mounted solar systems, would make the most financial
sense. However, complex projects (e.g., Public Works Garage EV, canopy, and solar PV system)
that have more challenges and require more flexibility and closer FM oversight may benefit from
financing but not show cost savings at the same rate of using an SSA due to the accrued interest
payments over time. Financing may benefit large-scale projects with larger savings and if a portion
of the financing is forgiven. If federal grant funds become available for solar, financing may become
more attractive. Otherwise, interest from financing would consume savings on small to medium
projects, significantly increasing project costs.

Cc:

Jan Lesher, Chief Deputy County Administrator
Carmine DeBonis, Deputy County Administrator, Public Works Yves
Khawam, Assistant Deputy County Administrator, Public Works Lisa
Josker, Director, Facilities Management
Ray Ochotorena, Director, Fleet Services
Michelle Campagne, Director, Finance & Risk Management
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ATTACHMENT 1
Fleet Services - Electric Vehicles

M E M O R A N D UM
DATE: February 25, 2021
TO:

Julie Robinson, Sustainability Program Manager
Office of Sustainability and Conservation

FROM: Ray Ochotorena, Director
Fleet Services Department
Pete Bowers, Supervisor
Fleet Services Department

RE:

Electric Vehicle Acquisition and Operational Cost Comparisons

In response to the County Administrator’s October 16, 2020 memorandum, “Energy Savings Analysis
Translated into Monetary Benefits” Fleet Services has provided a cost benefit analysis for replacing County
compact and mid-size internal combustion engine (ICE) and hybrid vehicles with electric vehicles (EVs).
The data used in this analysis will be a combination of Fleet Services actual data and available data completed
by industry subject matter experts. It is important to note electric vehicles are relatively new and minimal
hard data exists regarding life expectancy and long term maintenance and repair costs.
Cost comparison analysis between traditional ICE ½ ton pickup trucks and ½ ton EV pickup trucks has not
been included in this memorandum. At the time of this document, there are no commercially available ½ ton
EV pickup trucks for sale in the North American market. As such, there is no historical data available to project
the cost savings of these vehicles to traditional ICE vehicles. Fleet Services will continue to monitor this
market segment and has the goal of replacing up to 154 ½ ton pickup trucks with EV equivalents as they come
to market.

Vehicle Acquisition
Powertrain
Type
Electric
ICE
Hybrid
ICE
Hybrid

Estimated Vehicle
Cost
$34,060
$17,403
$27,350
$21,000
$31,690

Vehicle
Class
Compact
Compact
Compact
Mid-size
Mid-size

Vehicle Description
Chevrolet Bolt
Chevrolet Sonic
Toyota Prius
Chevrolet Malibu
Toyota Camry

Life Expectancy
10Yr./100,000 miles *
8 Yr. / 95,000 miles
10Yr./100,000 miles
10Yr./100,000 miles
10Yr./100,000 miles

*Fleet Services has a 100,000-mile life expectancy schedule on the Chevy Bolt. I believe this number to be
understated by as much as 2X due to lack of historical data. Life expectancy will in most cases be driven by
the degradation of the lithium-ion battery. There are some reports that indicate a 5% - 8% battery capacity
reduction at 100,000 miles, which would have minimal impact to the life expectancy of the vehicle.

Maintenance and Repair

Electric vehicles are generally expected to have lower maintenance and repair costs than ICE vehicles due to
less moving components. ICE vehicles can have as many as 400 moving parts, compared to the induction
motor of the electric vehicle which only have about 20 moving parts. ICE vehicle maintenance requires oil
changes and periodic review of spark plugs, transmission fluid, cooling system, drive belts and other moving
parts that do not exist in electric vehicles.
The table below is cost per mile (CPM) for maintenance and repair by powertrain type. This data was obtained
from a Consumer Report analysis dated September 2020. The data suggests electric vehicle repair and
maintenance lifetime average CPM to be approximately 51% of ICE vehicles. Additional studies on this subject
have reported a range of 50% to 60%.
Powertrain Type
Electric
ICE

0-50K Miles
$0.012
$0.028

50K-100K Miles
$0.028
$0.060

100K-200K Miles
$0.043
$0.079

Lifetime Average CPM
$0.031
$0.061

As previously mentioned, actual operational data is minimal for Pima County electric vehicles. Fleet Services
began adding electric vehicles to the fleet in 2017. Utilization has steadily been increasing but still too low to
provide a fair CPM assessment. With that said, this analysis will assume a 55% rate of ICE vehicle CPM for
electric vehicle CPM.
Compact Electric
56

Compact Hybrid
50

Vehicle Counts by Class
Compact Unleaded
Midsize Hybrid
1
26

Midsize Unleaded
162

ICE Vehicle Maintenance and Repair Three Year History (1 Compact & 162 Midsize)
3 Year Total
Annual Average
Miles
M&R Cost
CPM

4,077,101
$383,659

1,359,033
$127,886
$0.094

Hybrid Vehicle Maintenance and Repair Three Year History (50 Compact & 26 Midsize)
3 Year Total
Annual Average
Miles
M&R Cost
CPM

1,147,146
$147002

382,382
$49,000
$0.128

Potential Maintenance and Repair Annual Savings
Annual
CPM
Estimated
Annual
Estimated Maintenance and
Cost
EV CPM*
Cost
Repair Annual Savings
ICE
1,359,033 $127,886 $0.094
$0.052
$70,670
$57,216
Hybrid
382,382
$49,000 $0.128
$0.070
$26,766
$22,234
Total
$79,450
* Projected based on 55% of ICE vehicle CPM
Miles

Fuel
ICE - Unleaded
Hybrid

Annual Average
Miles
1,359,033
382,382
Miles

Fuel CPM – 3 year Average

Annual Cost

$0.083
$0.051

$112,799
$19,501
$132,300

EV CPM

Annual Cost

Electric
1,741,415
$0.035*
$60,949
* Projected based on 2020 Chevy Bolt efficiency = 29kW per 100 miles and $0.12 kW charge rate

Summary
Referencing the vehicle acquisition costs provided, the Chevrolet Bolt acquisition cost is $9,700 higher than
the combined average of the other four vehicle types. EV development costs for the new technology will be
passed on to the consumer making the overall vehicle cost higher than the ICE/hybrid counterpart. As the
technology matures, costs are projected to decline. Using a 150,000 mile life expectancy for the Chevy Bolt
translates to a $0.23 CPM which compares to $0.24 CPM for the average of the other four vehicle types using
100,000 miles for life expectancy.
Replacing compact and mid-size ICE and hybrid vehicles with 120 electric vehicles has the potential annual
cost saving of $79,450 for maintenance/repair and $60,949 for fuel, totaling $140,399.

c: Yves Khawam, Assistant County Administrator
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ATTACHMENT 2
Facilities Management – Solar Installations

Julie Robinson, Sustainability Program Manager
Energy Savings Analysis on Solar Installation
February 22, 2021
Page 2
While panels, wiring, disconnects, inverter, and other hardware costs are about the same for both
solar systems, the estimated $74,509 cost difference in the GMO 20-year cost is due to the
increased material, installation and engineering costs.
Under Pima County’s previous solicitation process, the solar systems installed on County property
are owned by vendors that can take advantage of the current federal investment tax credit (ITC) to
lower the cost of the solar systems. The ITC is currently on a phase-out schedule. Prior to January
1, 2020, the ITC was 30 percent of project cost. From January 1 2020 to December 31, 2020,
the ITC is 26 percent. Starting on January 1, 2021, the ITC will be 22 percent, then starting January
1, 2022 it will be 10 percent of project cost. As an entity that does not pay federal taxes, Pima
County cannot make direct use of the ITC, but it can benefit from lower vendor pricing where the
vendors are able to use the ITC.
Project Cost
Actual system design and construction costs for previous projects are unknown as the contracts
are for leased systems not owned by Pima County. The recently awarded State of Arizona’s solar
energy systems contracts provide not-to-exceed costs for both capital cost projects (purchased
systems) and lease costs in $/kWh for SSA-type systems. To determine the monetary benefits and
estimated costs for the County to procure the system design, hardware and construction, and
maintain solar PV systems, FM staff researched projected material and labor costs through various
sources, including contractors, the State of Arizona and solar vendors. These estimated costs do
not include financing or interest-related charges.
Estimated Solar Structures and Installation Costs – Three Project Examples
1. Public Works Building and Garage
FM intends to build a canopy structure for the electric vehicle charging stations on top of the Public
Works Garage at an estimated cost of $663,724. A solar system and related electrical elements
will then be added to this existing structure at a later time, thereby reducing the estimated total
solar system installed cost to approximately $534,320.
The estimated total cost of the combined projects is $1.2 million. The estimated break-even point
for adding the solar system to the shade structure costs is just over 12 years at current TEP rates,
after which time the County will begin to see an estimated average savings of $10,000 per year
going forward.
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Canopy Mounted System
PV System Size (kWDC):
PV System Size (kWAC):
Net Metering Available:
No. of Panels:
Proposed Cost per kWh
($/kWh):
Guaranteed Maximum
Output (GMO) Cost over
20 years:
GMO Generation (est.):
Term:

Contractor
(Solar and
Canopy 2017)
350
297
Yes
1,444
$0.1453
($0.1578
w/tax)
$2,024,931

Solar Vendor
(Purchased)
(Solar Only)*
275
234
Yes

Solar Vendor
(State SSA)
(Solar Only)*
275
234
Yes

NTE
$1,883/kW

NTE
$0.0870/kWh

$517,825

$833,244

13,936,209
20-Year Fixed
Lease

5,823,005
20-Year
Warranty

5,823,005
20-Year fixed
lease

Pima County
(Solar Only)*
275
234
Yes
584
$0.092
by 12 years,
lower after
$534,320
5,823,005
25-Year Panel
Warranty
$230 ea.

Estimated Panels Cost:
Total Solar System Cost
(installed):
Total Payoff Years
(estimated):
Notes:
NTE = Not to Exceed
pricing

Includes O&M
and software

$517,825

$534,320

12 Years

12 Years

O&M contract
additional, or
PC employees;
software
additional cost

Includes O&M
and software

Existing TEP
Rate

$0.092
$881,132
5,823,005

O&M contract
additional, or PC
employees;
software
additional cost

*The solar system would be built on an existing canopy structure, thus reducing construction costs.
Below is a comparison between contractor’s price and State of Arizona SSA for leasing solar
systems at Trés Rios WRF and the Sheriff’s Training Center:
2. Trés Rios WRF, 7101 N. Casa Grande Highway
Solar Structure Type:

Solar & Ground-Mounted

PV System Size (kWDC):

Contractor
(Solar and Canopy 2017)
2089

Solar Vendor
(purchased)
2089

Solar Vendor
(State SSA)
2089

PV System Size (kWAC):

1776

1776

1776

Net Metering Available:

Yes

Yes

Yes

Proposed Cost per kWh
($/kWh):
Guaranteed Maximum
Output (GMO) Cost over
20 years:
Est GMO Generation:

$0.0587 w/o tax
($0.064 w/tax)
$5,713,938 w/o tax
($6,209,336 w/tax)

NTE
$1,386/kW
$2,895,354

NTE $0.0590/kWh

$0.081

$5,743,140

$7,884,650

97,341,357

97,341,357

97,341,357

97,341,357

Term:

20-Year Fixed Lease

20-Year
Warranty
10 Years

20-Year fixed lease

Total Payoff Years
15 year
(estimated):
Notes: NTE = Not to Exceed pricing

Ground-Mounted

15 Years

Existing TEP Rate
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The estimated Total Solar System Cost to lease by the previous proposed SSA is $6,209,336
including tax.
Based on the State of Arizona solar contracts for not-to-exceed costs the:
•
•

Estimated Total Solar System cost for an SSA by State Contract is $5,743,140.
Estimated Total Solar System cost to purchase by State Contract is $2,895,354.

The Trés Rios WRF would benefit from a ground-mounted system purchased under the State of
Arizona Solar contract for an approximate cost of $2,895,354.
3. Sheriff’s Training Center, 10001 S. Rita Road
The Sheriff’s Training Center provides training facilities for various Sheriff’s functions. It is mostly
located on a re-purposed site which was a former landfill that closed in the 1970s. Proposed
locations for canopy-mounted systems are outside of the known boundaries of the landfill area while
ground-mounted systems, subject to DEQ permitting, may make use of some of the unused area
above the closed landfill area.
Staff estimated costs of ground-mounted and canopy structures based on previous similarly sized
solar installations and the State of Arizona solar contract not-to-exceed pricing models. The Sheriff’s
Training Center is on TEP’s Small General Service Rate so net-metering is not available. This means
that any energy exported to TEP will not be credited at a 1:1 credit. Under current export rules, TEP
is paying $0.0868/kWh received, which is only grandfathered for 10 years at the rate when the
project application is received by TEP. The export rate will decline at 10 percent per year until it
reaches market rate. The impact is that any rate lower than the TEP export rate at the time of the
interconnection application will lose money for energy sent to TEP.
Based on Monday-through-Friday occupancy, a typical Small General Service site will send 30
percent of energy generated to TEP. Based on the State of Arizona solar contract not-to-exceed
amounts, the best Sheriff’s Training site cost for a ground-mounted purchased system would be
approximately $0.064/kWh for the total kWh generated and, while energy exported to the grid is
not cost neutral, the overall cost savings would be approximately 22 percent greater than the solar
system cost.
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Solar Type:

PV System
Size (kWDC):
PV System
Size (kWAC):
Net Metering
Available:
Proposed
Cost per kWh
($/kWh):
Guaranteed
Maximum
Output
(GMO) Cost
over 20
years:
Est GMO
Generation:
Term:

Canopy

Ground-Mounted

Contractor
(Solar and
Canopy
2017)
72

Solar
Vendor
(purchased)

Solar Vendor
(State SSA)

Solar Vendor
(purchased)

Solar Vendor
(State SSA)

72

72

72

72

62

62

62

62

62

No

No

No

No

No

$0.1045
($0.113
w/tax)
$260,798
w/o tax
$283,111
w/tax

NTE
$2,432/kW
($0.07/kWh)
$175,104

NTE
$0.1189/kWh

NTE
$0.1079/kWh

$0.148

$296,424

NTE
$2,208/kW
($0.064/kWh)
$158,976

$269,000

$368,971

2,493,049

2,493,049

2,493,049

2,493,049

2,493,049

2,493,049

20-Year
Fixed Lease

20-Year
Warranty
10 Years

20-Year Fixed
lease
16 Years

20-Year
Warranty
9 Years

20-Year Fixed
lease
15 Years

Total Payoff
Years
(estimated):
Note: NTE = Not to Exceed pricing

Existing
TEP Rate

Based on the State of Arizona solar contracts for not-to-exceed costs the:
•
•
•
•

Estimated Total
Estimated Total
Estimated Total
Estimated Total
$158,976.

Solar
Solar
Solar
Solar

System
System
System
System

cost
cost
cost
cost

for a Canopy SSA by State Contract is $296,424.
to purchase a Canopy by State Contract is $175,104.
for a ground SSA by State Contract is $269,000.
to purchase a ground system by State contract is

The Sheriff’s Training Center would benefit from a ground-mounted system purchased under the
State of Arizona Solar contract for an estimated cost of $158,976.
Conclusion
Based on these annual projections as noted above, when interest costs are included, the estimated
cost savings using an SSA for simpler projects, such as ground-mounted solar systems, may make
the most financial sense due to the lower utility rate. However, complex projects (e.g., Public Works
Garage EV, canopy, and solar PV system) that have more challenges and require more flexibility
and closer Facilities Management oversight may benefit from financing but not show cost savings
at the same rate of using an SSA due to the accrued interest over time.
LJ:po:lsm
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ATTACHMENT 3
Finance Schedules
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Table 1. Cost Analysis to Finance 120 Electric Vehicles and Estimated Cost Savings
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Table 2. Financing of Solar Installations at Public Works, Tres Rios, and Sheriff’s Department
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Table 3. Financing of Solar Installations at Tres Rios
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Table 4. Financing Solar Installation at the Public Works Garage.
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Table 5. Financing Solar Installation at the Sheriff Department Training Center

