


The City of Bisbee owns and operates the 1.2 
MGD San Jose Wastewater Treatment Plant 
(SJWWTP), which is the highest energy user 
of all of its public infrastructure facilities. In 
order to manage the risk of ever-increasing 
on-grid electricity prices and reduce the 
City’s carbon footprint, the City installed a 
400kW DC photovoltaic (PV) solar power 
generation system to reduce annual operation 
and maintenance costs at the plant by 
approximately 30% and secured a low-interest 
loan that features $400,000 as a forgivable 
loan amount, making this is a win-win project 
for the community and environment. 

Small Community Identifies Operational Cost Saving Opportunities and Improves Sustainability

San Jose Wastewater Treatment Plant Becomes Central Focus for 
Energy Efficiency Improvement Opportunity

Established in southeastern Arizona, the City of Bisbee is well-known for its historic heritage preserved since 1877 when the 

first mining claim was staked, consequently being named “Queen of the Copper Camps”. Although mining operations ceased 

bringing the decline of the community’s industrial base, the “the most perfect year round climate” and architectural history 

reserved its appeal. Bisbee is now home to approximately 5,500 residents supported by tourism industry. In 2011, the City of 

Bisbee examined its energy consumption and associated power costs for future budgeting. The examination revealed that the 

City should plan for an average increase of approximately 2% per year and the highest energy user was its San Jose Wastewater 

Treatment Plant (SJWWTP). Motivated to advocate the preservation of the community, Bisbee initiated the evaluation of the use 

of alternative energy sources, namely solar power generation, to offset power costs while also being environmentally proactive.

The SJWWTP is the largest power user of the City-owned facilities and 

therefore became a target of the City to see ways to reduce energy costs. 

A detailed analysis of energy consumption over the previous five (5) years 

was completed to evaluate power use trends and an opportunity to reduce 

on-grid power use was confirmed and solar was identified as a highly 

viable alternative.

San Jose Wastewater Treatment Plant (SJWWTP), 1.2 MGD Sequenced Batch 
Reactor (SBR Facility)

SJWWTP as largest power user of City facilities provided 
opportunity to reduce on-grid power use

DEVELOPMENT OF THE PROJECT TO MEET A PERCEIVED NEED OF THE COMMUNITY.



Solar Array Addition Becomes A Viable Solution

Solar Power Generation System as Alternative Power Source

The energy consumption evaluation revealed power consumption 

issues at that the facility and laid the groundwork for this solar 

addition project consisting of the following elements:

1) Installation of a new 400kW DC photovoltaic (PV) solar 
power generation system, to be owned and operated by 
the City.

2) 1600 Conergy 250W Modules
3) Several by-product benefits were created by the facility:

a.  Improved overall plant operational efficiency
b. Created new equipment wash-down bay (located 

beneath panels) containing four (4) 15’x50’ parking 
bays to be used to park City equipment and other 
vehicles

c. Addressed site drainage issues with grading for the 
project with the addition of a wet weather equalization 
basin

d. Created new usable land on the site by using graded 
material to fill in out of use lagoons

Installation of a 400 kW DC photovoltaic (PV) solar array system on the existing facility property provides alternative power 

source reducing annual operation and maintenance costs at the plant by approximately 30%.

All major equipment and processes are evaluated for energy efficiency and are 
now powered by the SJWWTP Solar Array System

USE OF ALTERNATIVE MATERIALS, PRACTICES, OR FUNDING THAT DEMONSTRATES
A COMMITMENT TO SUSTAINABILITY.

Ground-mount array, view from south
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Solar Panel Support Structure Creates Additional Beneficial Uses by Doubling as Equipment Bay

Utilized Renewable Energy Funding Programs to Support Project 

Plant Operations Protocols Adjusted to Further Reduce Energy Consumption

A 60’x50’ equipment bay structure was installed containing four (4) 15’x50’ parking bays designed with a concrete wash-down 

area for equipment and trucks. The basin of the bay drains to a sump with a grit trap and the water then drains to the WWTP 

influent lift station. The structure supports 120 photovoltaic solar panels.

Efforts to investigate possible funding agency programs and approaching power service provider proved fiscally beneficial for 

the project viability. Available capital for utility improvement projects such as this are hard to find for small communities without 

development growth to support infrastructure improvements. Fortunately, benefit programs offered to small communities by state 

and local agencies make renewable energy a feasible, multi-beneficial opportunity. The City of Bisbee saved nearly 30% on its 

investment on this $1,600,000 solar array addition project with the following:

A bi-product of the energy use analysis identified opportunities for operational modifications to the treatment plant to further 

save energy use:

Low-interest loan granted with $400,000 of principal forgiveness provided by Water Infrastructure Finance 

Authority of Arizona (WIFA)

Performance Based Incentives (PBI) offered by Arizona Public Service (APS) allowing for payback returns of 

up to approximately $725,000

Solar panel support structure and equipment wash-down bay

5-year energy use analysis revealed inconsistent 
operational practices and opportunity to streamline 
and become more energy efficient
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� cont’d - Use of alternative materials, practices, or funding that demonstrates a commitment to sustainability.

Roof-mount Array, view from north



Standardized Operating Procedures to Make Energy Use Consistent 

Adjusted Operations to Take Advantage of Off-Peak Energy Use Hours

The analysis revealed that energy consumption over the last five years were inconsistent due to variations in daily operations 

procedures. Operating procedures were standardized so that all operators followed the same plant operational routines, making 

energy demands easier to plan for and maximize utilization of the solar unit. 

Previously, key operational processes were taking place during peak energy use hours. This was costly and inefficient. Operational 

procedures were adjusted to maximize use of the solar unit and perform other functions during off-peak energy use hours when 

rates are lower.

Overcame Small Community Financial Constraints Through Funding Assistance

Overcame Challenges of Financing While Maximizing Payback and Minimizing Maintenance

Extensive Communication Efforts Gain Support of Opposition

Continuous Operations During Construction

Small communities often struggle to stay ahead of infrastructure development due to considerable financial limitations. Creative 

funding assistance through multiple agencies became available making this project a reality for this environmentally proactive 

community. This opportunity became a project through the assistance of WIFA and APS that would have otherwise not been 

fiscally possible. 

Substantial evaluations were completed to ensure the most beneficial options 

were selected to successfully undertake the addition of the solar power 

generation system. The City was faced with numerous unique decisions:

• City-owned facility versus obtaining ownership through Power Purchase 
Agreement (PPA)
 City-owned through WIFA financing, loan forgiveness and 

eligibility for APS Performance Based Incentives (PBI) proved to 
have the most financial advantages

Gained municipal and public support for investing in the first City-owned solar array project with extensive efforts to educate, 

inform and clarify details to satisfy logistical and political opposition.

Construction was strategically sequenced so the facility continued to operate throughout the construction of the project, providing 

uninterrupted service to Bisbee residents.

UNIQUE OR UNUSUAL ACCOMPLISHMENTS UNDER ADVERSE CONDITIONS
THAT DICTATED THE DEFINED ACTION.

ECONOMIC CHALLENGES THAT THE COMMUNITY FACED AND THE RATIONALE OF THE OPTION CHOSEN. 

Completed installation of selected fixed-mounted racking system 
completed, prior to panel installation



The closure of lagoons from previous treatment facility offered additional site 

area during the execution of this project. Earthwork material from grading 

this additional area and the land to be graded for the ground-mounted solar 

panel field were balanced to take the materials from one area and move to the 

other in preparation of the construction.  Furthermore, to increase efficiency 

and protection of the treatment facilities, during this process, the grading of 

a wet weather equalization basin was placed north of the solar array system 

to manage stormwater infiltration/inflow into the collection system. During 

heavy rains, the equalization basin will allow the infiltration to be evenly fed

to the influent lift station and treated over an extended period of time as to not increase peak demand and during off-peak hours.

• APS solar billing plan and power plan options

 Net-Metering and the appropriate APS rate structure provided the maximum financial benefit

• Net-Metering rate plan provides increased payback through the grid storage of daily over production for use at night  

   versus Net-Billing, unused overproduction is purchased back from APS at whlesale prices

• Fixed mounted versus track system

 Little to no maintenance required by treatment facility operators on fixed mounted system versus a track system

These elements were analyzed (based on a number of variables) for the benefits over the 20-year period (length of the loan) 

and APS Performance Based Incentives (PBI) to provide an average annual savings of between $25,000 - $30,000/year with 

payback period of under eight (8) years.

� cont’d - Overcame Challenges of Financing While Maximizing Payback and Minimizing Maintenance

CREATIVE USE OF MUNICIPAL RESOURCES, EQUIPMENT, LABOR OR FUNDS THAT
PRODUCED MEASURABLE BENEFITS TO THE COMMUNITY. 

Balancing Site Earthwork Saves Money and Provides Additional Valuable

Hydro Seeding Site Reduces Maintenance and Maximizes Energy Generation

Operator Awareness Optimizes Operations Process Producing Extended Savings

It is vital for solar panels to remain as clean as possible to 

maximize energy generation. As dust and other impediments 

block the surface of the panels, less energy cost savings is 

possible for the City, so as part of the project hydro seed was 

placed around the panel units that will naturally provide ground 

cover that minimizes the spread of dust on the site providing an 

environmentally conscious and cost-efficient solution.

Operator awareness is critical in optimizing the treatment process to achieve the results of the intended design.  With proper 

training and awareness, the process execution can make significant impacts on the power usage. By making the operations staff 

aware of power usage, providing updated training and implementing minor changes in the treatment operation, Bisbee realized 

a 15% savings of power usage and related costs.

Ground-mount arrays after applied hydro seeding

Wet weather equalization basin allows treatment control of 
infiltration/inflow saving power usage



Earthwork materials kept onsite and balanced
avoids hauling on or offsite

Aerial view of site after solar installationAerial view of site before solar installation

Minimizing Hauling of Construction Materials Ensures Minimal Environmental and Socioeconomic Impacts

Environmentally Charged Project Fosters Heightened Awareness for Opportunities for Environmental Preservation

Typical construction practices have several environmental and socioeconomic impacts, 

one of which is from the hauling of construction materials to and from the project 

site. Special care was taken to minimize the trucking of construction materials on this 

project by:

1. Ensuring the delivery of all solar panels in one shipment

2. Balancing site earthwork to avoid any hauling of graded materials on or offsite.

The executed construction was successful in avoiding interruption with surrounding 

residential areas. Additionally, there were no complaints made about the construction 

by surrounding citizens.

Project team from planning through construction 

were active in seeking opportunities for 

environmental preservation due to the nature 

of this renewable energy project.  The team 

appreciated the positive impact this innovative 

project opportunity would have on the City and 

its residents and the surrounding environment. A 

shared understanding that this project was not just 

to plug in solar panels influenced environmental 

awareness in all aspects of this project including, 

but not limited to: financing, municipal and 

public support, increased operational efficiency, 

value engineering for maximum benefit, use 

of construction materials and construction 

execution.

The end result would prove to provide the City of Bisbee with a successful renewable energy project completed on time, under 

budget avoiding any unnecessary additional costs, construction time, and disturbance to the surrounding environment.

CONSTRUCTION PROCESSES THAT MINIMIZE THE IMPACT TO THE COMMUNITY
AND ITS RESIDENTS DURING CONSTRUCTION.

DEMONSTRATE AWARENESS OF OPPORTUNITIES FOR ENVIRONMENTAL PRESERVATION DURING THE 
PROJECT AND HOW THAT WERE INCORPORATED IN THE PROJECT DESIGN AND CONSTRUCTION.



Quality Control and Reduced Completion Time are Achieved by Construction Structuring

City Responsiveness to Value Engineering Allowed for Additional Savings Without Sacrificing Quality

Construction was separated into two (2) portions according to specific elements: Site Earthwork and Electrical Solar Array 

Installation. This increased quality control by bidding and assigning work portions to specialty contractors.  Furthermore, this 

allowed for overlapping construction phases to reduce completion time. The project was successfully completed on schedule 

within the project six (6) month time period.

City was open to the specialty contractors’ value engineering input during the construction phase and found an additional 

savings and energy efficiency in the following areas:

• Solar array contractor submitted an alternative panel for City and engineer review saving $13,000 while providing same 

   quality and production according to the project specifications.

• Solar array installation capital cost was reduced with use of aluminum wire over copper wire for an approximately 500 

   linear foot run in the array electrical system. 

• Solar array contractor submitted a value engineering modification for the site lighting to use light-emitting diode (LED) 

   light poles on the treatment plant site and this was accepted by the City and engineering increasing energy efficiency and 

   overall long term saving. LED lights last longer which reduces maintenance and use of about 15% of the energy of an 

   incandescent bulb while generating more light per watt.

ADDITIONAL CONDITIONS DEEMED OF IMPORTANCE TO THE PUBLIC WORKS AGENCY
SUCH AS EXCEPTIONAL EFFORTS TO MAINTAIN QUALITY CONTROL AND, IF VALUE ENGINEERING IS 

USED, CONSTRUCTION INNOVATIONS AS EVIDENCED BY TIME AND/OR MONEY-SAVING TECHNIQUES 
DEVELOPED AND/OR SUCCESSFULLY UTILIZED.

PROJECT TEAMS


