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Solar Applications for Water & Wastewater Facilities

Objective

* Discuss Factors in Determining the
Feasibility of a Solar Power Application for
Water & Wastewater Facilities

* Discuss Solar Application Projects/ Case
Studies
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Dateland WTP Solar Array Addition — Dateland, Arizona
PACE



g&;j:on Can Provide A Valuable Energy Efficiency Strategy

Solar Applications for Water & Wastewater Facilities

Prior to Considering Alternative Power Source

|ldentifying and Employing Energy Efficiency Strategies
and Audits

* Overall treatment facility process and operational methods
* Energy Efficiency Evaluation on Major Process Equipment
« Operational Programming

PACE



r ib_gn Provide A Valuable Energy Efficiency Strategy

Solar Applications for Water & Wastewater Facilities

Alternative Power Sources, Specifically Solar Power
Generation, can be Applied to Achieve the Following Benefits
» Offset power costs
» Greater electricity reliability

 Demonstrates agency being environmentally proactive and
encourages technological advancement

San Jose WWTP Solar A;}'ay Addition —
Bisbee, Arizona

—_—
PACE



aSibiIity Evaluation

Solar Applications for Water & Wastewater Facilities

« Solar Application Feasibility — 3 Part Evaluation

» Review of Power Costs, Usage & Rates
» Available Funding Assistance
« Evaluation of Sizing & Procurement

Dateland WTP Solar Array Addition —
Dateland, Arizona

Review of
Power Costs,
Usage & Rates

e

Available
Funding
Assistance

- o

Evaluation of
Sizing &
Procurement
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easibility Evaluation — Review of Power Costs, Usage & Rates

Solar Appllcatlons for Water & Wastewater Facilities

Review of Power Costs, Usage & Rates

* Power costs — where are your costs now
and what does the future look like?

e APS for example, historically 25.8% rate
increase from 1999-2011; Average increase of
2.0% /year

* |f annual bills are approx. $130,000, increase

Review of
Power Costs,
Usage & Rates

~

could reach near $200,000 by 2035 Available
Funding
APS Annual Cost Projection Assistance
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on Feasmlllty Evaluation — Review of Power Costs, Usage & Rates (Cont..)

Solar Appllcatlons for Water & Wastewater Facilities

* Power usage — after facility optimization
(operations, process equipment, etc.), ——
what is the facility's power usage?

Review of
Power Costs,
Usage & Rates

o Peak demands vs. demands

e Rates —is the current utility rate the best
suited for the facility?

o Talk to power provider about correct
rate structure

— Industrial vs. commercial/residential
— Time of Use Plans (E-32 & E-35 Plans)

Available
Funding
Assistance
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Evaluation of
Sizing &
Procurement
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Solar Power Generation Feasibility Evaluation — Review of Power Costs, Usage & Rates (Cont..)

Solar Applications for Water & Wastewater Facilities

Review of
Power Costs,

U & Rat
Net Metering Net Billing o

Overproduction theoretically Overproduction not “stored” for
“stored” on grid and can be used future use, any overproduction is

during the night reimbursed by provider at
wholesale price (2-3 cents/kWh)

Available
Funding
Assistance

At the end of year, any Not applicable
overproduction is reimbursed by
provider at above wholesale price

APS System max size No size limits
requirement is 125% of peak kW Evaluation of
demand Sizing &

Procurement
Typical production is 60-70% of Production may reach in excess /

kW usage of 100%, but only 50-60% will be
used by facility

P
PACE



rat ”_Fgasibility Evaluation — Available Funding Assistance

Solar Applications for Water & Wastewater Facilities

Available Funding Assistance
— State Funding e
1P e Water Infrastructure Authority of

Arizona (WIFA)

— Categorically Green CLEAN WATER
Projects Program

Review of
Power Costs,
Usage & Rates

o

» Renewable energy projects such
as wind, solar, and others that
provide power to the publicly
owned treatment works (POTW)
or feed into the grid that the
utility draws from

Available
Funding
Assistance

P .

Evaluation of
Sizing &
Procurement

— Low Interest Loans

— Forgivable Principal
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PACE



Solar Power Generation Feasibility Evaluation — Available Funding Assistance (Cont.)

Solar Applications for Water & Wastewater Facilities

Federal Funding

=aa * United States Department of

Agriculture (USDA)

— Low Interest Loans

Review of
Power Costs,
Usage & Rates

—
—

— Grant funding

Rural Energy for Provides guaranteed loans and grants to

America Program agricultural producers and rural small Available

(REAP) - Renewable businesses to purchase/install renewable Funding

Energy & Energy energy systems or make energy efficiency Assistance

Efficiency improvements

REAP- Energy Audit & Assists rural small businesses and

Renewable Energy agricultural producers by

Development Assistance conducting/promoting energy audits, and Evaluation of

Grants providing renewable energy development Sizing &
assistance (REDA) Procurement

Rural Development - Provides funding for clean and reliable

Water & Waste Disposal drinking water systems, sanitary sewage

Loan & Grant Program disposal, etc. to households and ' el

businesses in eligible rural areas PACE



asibility Evaluation — Evaluation of Sizing & Procurement

Solar Applications for Water & Wastewater Facilities

Evaluation of Sizing & Procurement
 Size is critical in fea3|b|||ty evaluation ——

« Correct sizing determines eligibility for
Net Metering (most advantageous for
municipal water & wastewater
facilities)

— Net metering requires max system size

requirement is 125% of peak kW demand
APS)

— Net Metering for SRP is limited to 300kW

Review of
Power Costs,
Usage & Rates

e

Available
Funding
Assistance
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Evaluation of
Sizing &
Procurement
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Solar Power Generation Feasibility Evaluation — Evaluation of Sizing & Procurement (Cont.)

Solar Applications for Water & Wastewater Facilities

paring “apples to
s & system size

Power Purchase Direct Purchase
Agreement (PPA)

Review of
Power Costs,
Usage & Rates

3rd party agreement negotiation No 3 party agreement Available
Funding
PPA owns onsite system, agency Agency owns onsite system Assistance

pays PPA a price per kWh
generated (not used), or agreed

upon terms
After “agreed upon timeframe & Agency owns onsite system after Evaluation of
cost” (if any) agency owns system financing payoff (if any) without Sizing &
N negotiation -\ Procurement
No upfront capital investment from Upfront capital investment \
‘ agency
Funding by PPA Immediate state & federal funding

assistance available (if eligible) - PACE



i[é:ation Case Study #1- Dateland Water Treatment Plant

Solar Applications for Water & Wastewater Facilities

Dateland Water Treatment Plant

« USDA Funded, 100% Grant (15t solar power system
funded by USDA in Arizona, perhaps also in US)

* APS Performance-Based Incentives (now discontinued)
« 72 kW DC Photovoltaic Solar Array
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Solar Power Generation Application Case Study #1— Dateland Water Treatment Plant

Solar Applications for Water & Wastewater Facilities

er Bills

System online

DPSC WTP Power Costs October 1, 2012

$1,200.00 :
$1,100.00 1
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$200.00 1
o
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Month

« On average, lowered power bills by 45%

~#1 DATELAND..



_ r|| Case Study #2- San Jose WWTP Wastewater Treatment Plant

Solar Applications for Water & Wastewater Facilities

San Jose WWTP Wastewater Treatment Plant
@  WIFA Funded (Low Interest Loan & Forgivable Principal)
Daps* APS Performance-Based Incentives (now discontinued)
* 400 kW DC Photovoltaic Solar Array
* Equipment Bay Structure w/ Roof-mount Panels

San Jose WWTP Solar Array Aerial " Ground-mount Array
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Solar Power Generation Application Case Study #2— San Jose WWTP Wastewater Treatment Plant

Solar Applications for Water & Wastewater Facilities

ber 19, 2014
nnual Power Bills

System online
San Jose WWTP Power Costs December 19, 2014
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« Estimated Annual Savings $20,000 - $30,000

<42 BISBEE, AZ.



n _,ppllcatlon Case Study #2- San Jose WWTP Wastewater Treatment Plant

Solar Appllcatlons for Water & Wastewater Facilities

A closer look at the numbers for 2015
$39,751 Paid to APS
$75,689 WIFA Loan Payment
$(38,102) APS Incentives (PBI)
377,238 Total Power Costs

— Comparatively:
$100,774 2014 Total Power Costs Difference of $23,536
$130,511 2013 Total Power Costs Difference of $53,273

— Production
» System produced 734,866 kWh (20% more than the national
average of 608, 601 according to PV Watt Calculator)
* Provided approximately 89% of the facility's annual usage
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1y ‘plication Case Study #3—- Douglas WWTP Wastewater Treatment Plant

Solar Applications for Water & Wastewater Facilities

» Actual Realized Capital Investment
$1,995,800 Total Project Cost (including financing)
$ (400,000) WIFA Loan Forgiveness
$ (798,320) APS Incentives
$ 797,480 Total Capital Investment

» Capital Cost Savings of $7,798,320

A & .-
Before | e After
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Douglas WWTP Wastewater Treatment Plant
@A‘P WIFA Funding (Low Interest Loan & Forgivable Principal)
Daps® APS Performance-Based Incentives (discontinued)
« 297.6 kW DC Photovoltaic Solar Array

 New 3000 amp Service Entrance Section (SES)
* Vehicle Bay Structure w/ Roof-mount Panels

Ground-mount Array



Solar Power Generation Application Case Study #3— Douglas WWTP Wastewater Treatment Plant

Solar Applications for Water & Wastewater Facilities

uary 25, 2016
ual Power Bills

System online

February 25, 2016 Douglas WWTP Power Costs
$10,000.00 1
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I
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* Projected Annual Savings $20,000 - $30,000

3 Douglas, Al.

APS Bills




)plication Case Study #3—- Douglas WWTP Wastewater Treatment Plant

Solar Applications for Water & Wastewater Facilities

» Actual Realized Capital Investment

$1,665,402 Total Project Cost (including financing)
$ (400,000) WIFA Loan Forgiveness
$ (585,760) APS Incentives

$ 579,642 Total Capital Investment

Capital Cost Savings of $985,760

Ground mount Array Aerial
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Solar Power Generation Application

Solar Applications for Water & Wastewater Facilities

QUESTIONS?

PACE



Solar Applications for

Water and Wastewater Facilities

“ Water

Professionals Dedicated To Arizona’s Water

“Statements of fact and opinion expressed are those of
the author(s) / presenter(s).

AZ Water, AZAWWA, and AZWEA assume no
responsibility for the content, nor do they represent
official policy of the Association.”

W Water




