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Abstract 
 

The Santa Rosa City Schools Sustainability Management Plan intends to identify areas 

for improvement within school district operations through a utility management approach. This 

is accomplished by identifying ways in which Santa Rosa City Schools can reduce its resource 

use and, in turn, its overhead costs. The project takes an in-depth look at three areas where 

resource reduction and efficiency techniques may be utilized: energy, water, and waste. The 

sustainability management strategies discussed throughout this paper take into consideration 

the many limitations that are faced in a school district setting, including a lack of available 

funding and personnel. With these considerations in mind, this paper seeks to identify methods 

for overcoming the limitations, including identifying potential financial assistance opportunities. 

The ultimate purpose of the Santa Rosa City Schools Sustainability Management Plan is to find 

ways to 1) reduce operating costs, 2) encourage pro-environmental behavior/practices at the 

student and staff levels, and 3) reduce the district’s reliance on natural resources and, in turn, 

decrease the district’s environmental footprint. The recommended sustainability strategies 

discussed throughout this paper are based on both government and peer-reviewed sources. By 

adopting a whole sustainability management approach, this project aims to serve as a blueprint 

for outside schools and organizations, who are looking to implement their own Sustainability 

Management Plan. 
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Executive Summary 
 

This report aims to build on the current success of the Energy Conservation and 

Efficiency Program (referred to as “the Energy Program”) that was implemented in the Santa 

Rosa City Schools school district in Spring of 2016. As the Energy Conservation and Efficiency 

Program Manager for Santa Rosa City Schools, it is my responsibility to reduce the district’s 

overall energy usage through the implementation of Energy Conservation Measures (ECMs) and 

Energy Efficiency Measures (EEMs). This report serves as a record of what has been 

accomplished through the implementation of the Energy Conservation and Efficiency Program 

and what can be done in the future to help the district to operate more sustainably, including 

furthering the Energy Program and implementing water and waste management techniques. An 

abbreviated version of this report will be delivered to the Santa Rosa City Schools School Board. 

If approved, the district will gradually work to implement these sustainability initiatives, as 

funding and resources become available. While this report serves as a theoretical basis for 

instituting a Sustainability Management Plan, more research will need to be conducted 

regarding implementation of recommended strategies and the following results will need 

further examination. 

This capstone was designed using an interdisciplinary approach – which encompasses 

climate, environmental, and sustainability science concepts. These concepts span from well-

known theories, such as that of fossil fuels’ contribution toward the Earth’s rapidly changing 

climate, to lesser-known theories, such as the rate of evapotranspiration’s impact on plant 

health. Much of this research was conducted based on concepts and theories discussed 

throughout the Energy Policy and Climate program, including behavioral psychology techniques 
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that are designed to promote the adoption of pro-environmental behavior. Significant technical 

knowledge was gained throughout the creation of this capstone, including, but not limited to, 

soil compaction prevention techniques, how to create a landscape water budget, how to 

implement an integrated pest management system, and how to calculate the increased 

efficiency of replacing a heating ventilation and air conditioning unit.  

Schools and organizations are becoming increasingly aware of the benefits that 

implementing a Sustainability Management Plan can provide, including, but not limited to, 

lower overhead costs, increased organizational longevity, and better health and wellness for 

the staff and local community. The creation of the Santa Rosa City Schools Sustainability 

Management Plan is significant due to the lack of an existing plan or sustainability agenda. This 

report aims to serve as a roadmap for other school district’s looking to implement their own 

Sustainability Management Plan or other learning institutions and organizations who are 

looking to reduce overhead costs, lessen their environmental impact, and operate more 

efficiently.  
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Introduction 
 
Sustainability in Santa Rosa City Schools: 
 

Working toward sustainable operations can help ensure an entity’s longevity, as 

sustainable development can help reduce overhead costs, improves local health and wellness, 

and ensures that the future left to the subsequent generations will be one of progress and 

fulfillment rather than famine and malady.  

New technologies, such as Light Emitting Diodes (LED) lighting fixtures, can help reduce 

overhead costs associated with operations. Under the Obama Administration, the 

Environmental Protection Agency took on a sustainable approach to its procedures, stating that 

“Energy efficiency and conservation can also reduce greenhouse gas emissions and produce 

cost savings at the same time” (National Resource Council, 2011, p. 114). Reducing natural 

resource usage translates to reduced costs, as energy, water, and trash removal are some of 

the biggest essential expenses within an entity or institution. School districts can help ensure 

that they are able to do more with less by adopting a culture of conservation and by installing 

equipment that is designed to both last longer and use less resources over the course of its 

lifespan. By reducing these overhead costs, an entity can ensure that this money is available for 

hiring more personnel, investing in other improvement projects, increasing salaries, or other 

beneficial spending.  

Energy usage is also directly associated with air pollution, as energy generation is 

typically sourced from fossil fuels, which emit greenhouse gases when burned. Through the 

adoption of procedures and policies aimed at decreasing greenhouse gas emissions, local 

entities can ensure that air pollution is reduced—greatly benefiting the health of the local 



SRCS Sustainability Management Plan 2020 

 2 

community, which will in turn face a lower risk of developing asthma and other respiratory 

illnesses. Average everyday poor air quality affects a community’s ability to get outside and to 

exercise, two major factors that affect the health of individuals (AirNow.Gov, 2020). As Santa 

Rosa City Schools (SRCS) has experienced over the past three years, severe air pollution from 

nearby wildfires, partly fueled by climate change, has forced the community to stay inside and 

led to weeks-long school closures. 

Mitigating the impacts of climate change has become crucial for ensuring the security 

and preservation of society as we know it here in the United States. As the climate changes, and 

extreme weather events become a more common occurrence, disruptions to food supplies and 

increased risk of disease are expected (U.S. Global Change Resource Program, n.d.). Because 

sustainability actively seeks to reduce greenhouse gas emission and to protect the 

environment, managing operations through a sustainable approach can help to mitigate the 

impacts of climate change, ensuring that future generations have access to the resources they 

need. 

Sustainability is especially important for schools, as this is where the next generation 

will learn the importance of environmental protection and stewardship. Furthermore, students 

will be better equipped to learn and grasp sustainability concepts when they see them enacted 

in their own schools. Today’s youth largely understand the importance of reducing our reliance 

on the Earth’s finite resources, as they and future generations will be left to cope with the 

world’s resource scarcities. 



SRCS Sustainability Management Plan 2020 

 3 

SRCS endeavors to become a model of sustainability project management for students, 

faculty, staff, and the community. With this in mind, SRCS will use the following as a guide to 

achieve each of its five sustainability goals, which include: 

1. Be local and regional leaders in sustainable and environmental education 
2. Improve waste management; Reduce, reuse and recycle 
3. Be responsible and accountable for water use and management 
4. Be responsible and accountable for natural gas and electricity use and management 
5. Foster environmental stewardship and economic prosperity 

 
About Santa Rosa City Schools: 

 
Santa Rosa City Schools (SRCS) was established in 1858 and is the largest school district 

in Sonoma County, California. The district serves approximately 16,000 students and 1,600 staff 

members, including 4,992 elementary students and 11,104 secondary students. 40% of 

elementary students and 14% of secondary students (for a total of 2,600 students) are classified 

as English Language Learners. 59% of elementary students and 45% of secondary students 

qualify for Free/Reduced Price lunch. 

The district maintains 2,037,777 square feet of building space, spanning 16 square miles of 

the City of Santa Rosa. District facilities include: 

- 1 District Office Building 
- 9 Elementary Schools 
- 5 Middle Schools 
- 5 High Schools 
- 4 Charter Schools 
- 1 Continuation High School 

 
In 2017, the Wine Country Wildfires that swept through the City of Santa Rosa destroyed one of 

the district’s elementary schools, a high school farm, and the homes of 90 staff members and 

800 students. Since 2017, the district has been forced to close schools every year due to 

hazardous air quality conditions, as worsening annual wildfire conditions release smoke and 
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dangerous levels of particulate matter into the atmosphere. As the district continues working 

toward preparing for and adapting to increasingly severe climate conditions, district 

management recognize their duty in working toward the implementation of sustainable 

operations for the goal of increasing the health and well-being of students, staff, and the 

community at large. 

Looking toward the near future, it is important to note that the district has suffered 

from budget cuts due to declining enrollment from both wildfire losses and from California’s 

ongoing housing crisis. The district’s student population is on track reach a more than 9% 

decline, between 2015 and 2021 and is currently suffering from a $13 million budget deficit in 

its $185 million annual budget (Baig, 2020).  

Methodology 
 

The strategies introduced throughout this paper were chosen based on:  
 

1) Methods that have already been implemented at SRCS, 
2) Methods listed throughout the research discussed in the literature reviews, and 
3) Financial assistance that is available to Santa Rosa City Schools 

 
SRCS began implementing its sustainability strategies beginning in 2016 with the adoption of 

the Energy Conservation and Efficiency Program (referred to throughout the paper as “the 

Energy Program”). The implemented strategies were determined from the American Society of 

Heating, Refrigerating, and Air-Conditioning Engineers’ well-known research and subsequent 

recommendations for K-12 schools. Other implemented strategies were determined by 

allocated government and utility funding, such as California’s Prop 39 funding that is specifically 

apportioned for energy efficiency upgrades and clean energy generation measures (CEC, 2020). 
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Moving forward, recommended sustainability strategies discussed throughout this 

paper were determined by a mix of peer-reviewed academic literature in the sustainability field 

and national and local government recommendations for reducing the environmental footprint 

of buildings and organizations. 

However, many goals and recommendations made throughout the reviewed literature 

are unattainable for Santa Rosa City Schools, as funding is limited. By taking into consideration 

the grants, incentives, and other funding available to SRCS, or lack thereof, this Sustainability 

Management Plan aims to serve as a more realistic roadmap for sustainability management 

strategies that the district can pursue and implement in the near future. 

The effectiveness of each sustainability strategy will be measured against each utility’s 

baseline. This can be done through a retroactive data analysis of former utility bills. Because the 

Energy Program has already been implemented, it currently has a baseline ranging from March 

2015 through February 2016. Baselines for water and waste will consist of utility bills spanning 

the year prior to the Sustainability Program’s implementation.  

Many of the Energy Management strategies discussed below were implemented in 

Spring of 2016. During the past four years, the program has been consistently reinforced and 

tailored to encourage program compliance. For example, upon implementing district-wide set-

point standardization, making exceptions in classrooms with teachers who often felt too hot or 

too cold, proved to encourage greater compliance within the program, as these teachers were 

often willing to use electricity more sparingly when they felt that their needs had been 

accommodated. Because the Energy Conservation strategies were implemented within the 

same time period, it is difficult to determine which strategies had the greatest impact on overall 
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energy usage. However, because Energy Efficiency Measures were implemented starting in 

2017, we can determine that conservation measures from March 2016 through February 2017 

accounted for a 10.1% decrease in overall district energy usage. 

Strategies that have not been implemented, but are recommended, have yet to be 

approved by District Management. This paper aims to serve as a foundational reasoning for 

recommended strategies for the purpose of working towards more sustainable operations.  

The Sustainability Management Plan that follows is structured into three parts:  
 

1. Energy Management,  
2. Water Management, and  
3. Waste Management 

 
Each section includes its own introduction, literature review, list of implemented and 

recommended strategies, and further details describing the reasoning behind each 

Sustainability Management Strategy.  

Energy Management 
 
Introduction: 
 

SRCS implemented its Energy Conservation and Efficiency program in early 2016. Since 

the program’s implementation, the district has decreased its electricity usage by 14.5% and its 

natural gas usage by 28%, resulting in an overall decrease of $2,059,642 in utility costs from 

March 2016 through February 2020, as compared to the district’s 2015-2016 baseline year. Of 

the district’s $185 million annual General Fund budget, approximately $3.5 million is spent on 

utilities. SRCS uses EnergyCAP, a utility bill accounting and energy management software to 

track monthly and annual changes in utility usage. In 2017, 25 of the district’s schools were 
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ENERGY STAR certified (including an elementary school that was destroyed in the Tubbs Fire, 

later that year). 

I (Alex Kovalick) have been the Energy Program Manager with SRCS since 2016. I am 

responsible for overseeing the Energy Program by conducting level 1 and 2 American Society of 

Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) audits, ensuring that energy 

using equipment is off during school breaks and unoccupied hours, standardizing the district 

Heating Ventilation and Air Conditioning (HVAC) set points, scheduling HVAC units to run during 

occupied hours instead of continuously, giving teachers/staff the power to turn On/Off their 

heating/air conditioning in classrooms that are not controlled by a central Energy Management 

System, assisting the district with Prop 39 energy efficient retrofit projects, analyzing utility 

data and disseminating information related to the program. While energy efficiency measures 

required the district to seek additional sources of funding outside of the general budget, 

conservation measures required fundamental cultural changes throughout the district.  

Literature Review:  
 

After salaries and benefits, energy costs are the largest operating expense for school 

districts. “America’s schools spend more than $7.5 billion annually on energy, more than they 

spend on textbooks and computers combined, and in recent years those costs have increasingly 

strained their budgets” (Tesiero et al, 2014, p.42). Energy costs are typically the largest single 

expense for a building (Tesiero et al, 2014). Energy Conservation Measures (ECM) are often 

seen as more beneficial than Energy Efficiency Measures (EEM), as there are little to no capital 

costs associated with the implementation of ECMs.  
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A study that took place in the Poudre School District in Ft. Collins, Colorado discusses some of 

the steps taken to significantly reduce energy consumption (Schelly et al, 2012). The paper 

further explains the adoption of centralized HVAC controls, which led to a 15-21% energy use 

reduction in each school throughout the district. Despite making the same energy efficiency 

upgrades within each school in the district, Rocky Mountain High School stood out in the study 

as having reduced its energy consumption far more than that of the other schools. While the 

other sites experienced a 4-12% energy use reduction, Rocky Mountain High experienced a 50% 

energy use reduction from the span of 2001 to 2007 (Schelly et al, 2012). The case study found 

that this phenomenon was largely attributed to sustainability education and the modeling of 

pro-environmental behavior. Teachers, and administrators began to adopt a “Conservation 

Culture” throughout the school, where they modeled pro-environmental behavior for the 

students, including shutting down computers and turning out lights. Administrators sent 

reminder emails, reminding teachers to unplug electronic items that are not in use (Schelly et 

al, 2012). Throughout the study, researchers found that the students had become increasingly 

more engaged in conservation behavior, often replicating the actions of their teachers and 

administrators. Student participation became an integral part of Rocky Mountain High’s energy 

conservation success. Student environmental clubs were formed to help leave conservation 

reminders known as the “Thanks a Watt” campaign and the art club painted waste receptacles, 

so that the differences between landfill and recycling were easier to distinguish (Schelly et al, 

2012). 

Additional studies researching the effectiveness of positive reinforcement and social 

modeling for the promotion of pro-environmental behavior have revealed that these are some 



SRCS Sustainability Management Plan 2020 

 9 

of the most effective methods for boosting resource conservation efforts. Positive 

reinforcement involves the affirmative acknowledgment of desirable behavior—in this case, 

pro-environmental behavior. Positive reinforcement often includes messages of thanks or 

congratulations. Social modeling, or the act of imitating behavior that is displayed by others, 

has been a proven method for the promotion of pro-environmental behavior. Two methods, in 

particular, have shown proven success rates in this area: Normative Messaging and Cognitive 

Dissonance. Normative messaging, including the utilization of reminders and positive 

reinforcement, is designed to encourage conformity by displaying behavior that is considered 

good and/or “normal” (Corral-Verdugo et al, 2019). This messaging can be used as a positive 

nudge when attempting to influence behavior change. In addition to normative messaging, 

cognitive dissonance has shown to be a beneficial technique for promoting pro-environmental 

behavior. Cognitive dissonance allows humans to connect their actions to the implications of 

their actions. In today’s modern world, where lights are turned on with the flip of a switch, 

humans may easily forget that this electricity is generated from Earth’s resources. Cognitive 

dissonance techniques help humans to connect and understand the vital link between energy 

usage and environmental impact (Corral-Verdugo et al, 2019). 

A study conducted among grad school students living in Los Angeles, California’s 

University Village (multi-building/multi-unit family apartment/condo housing complex), chosen 

to reflect educated urban demographics, revealed that cognitive dissonance messaging 

techniques resulted in a greater reduction of electricity usage than when households had 

received electricity cost-based messaging. By connecting electricity usage to environmental 

health consequences, such as childhood asthma and cancer, researchers were able to drive a 
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sustained energy reduction of 8-10% over the course of 100 days. The health frame was worded 

as follows, “Last week, you used XX% more/less electricity than your efficient neighbors. You 

are adding/avoiding XX pounds of air pollutants, which contribute to known health impacts 

such as childhood asthma and cancer”(Asensio et al, 2016, p. 200). Contrastingly, households 

that received cost-based information showed no significant energy reduction when compared 

to the control group. The control group received no additional messaging aside from their 

regular utility bill. The cost savings frame was worded as follows, “Last week, you used XX% 

more/less electricity than your efficient neighbors. In one year, this will cost you (you are 

saving) $XX dollars” (Asensio et al, 2016, p. 200). 

Despite one’s level of understanding regarding the connection between energy usage 

and climate change, a term that researchers refer to as “knowledge-action gap”, may still be 

present. 

Knowledge, awareness and understanding of environmental issues (e.g., energy-related 
problems) does not always lead directly and consistently to pro-environmental behavior 
such as energy conservation. Rather, there may often be a “knowledge-action gap”, 
such that increasing knowledge and awareness does not routinely translate into 
congruent behavioral change, perhaps due to the influence of various moderating 
factors that may constrain or facilitate energy-related behavior (Frederiks et al, 2014, p. 
595). 

 
Prompts containing cognitive dissonance strategies are designed to close this gap, and to help 

those who are motivated to participate in pro-environmental behavior understand that their 

actions can make a difference. 

Another method of incentivizing pro-environmental behavior includes friendly 

competitions amongst peers. Peer-based competitions have shown to be an effective method 

for fostering energy conservation efforts. Studies show that when competitions are group-
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based rather than individual, participants become more engaged. This is because humans are 

predisposed to following the Norm Activation Model, which theorizes that human engagement 

in pro-environmental behavior is directly influenced by personal norms and indirectly 

influenced by social norms (Sintov et al, 2010). “Time and time again, leading ENERGY STAR 

partners have found that a spirit of healthy competition and the opportunity for recognition are 

among the best drivers for participation in organization- or community-wide energy and water 

management” (EPA, 2016, p. 1). Competitions, that are incentivized with a winning prize, have 

been shown to be effective for those who are not already motivated to partake in pro-

environmental behavior. However, competitions have shown to have limitations when striving 

for long-term behavior change (Schultz, 2013). While competitions and other incentives can 

assist in achieving the desired result, behavior has shown to typically revert back to “baseline 

rates” once the incentive is removed. Additionally, research has shown that those who adopt a 

pro-environmental behavior based on an incentive, are less likely to adopt other pro-

environmental behaviors. Furthermore, providing incentives that are large enough to spur 

motivation can be a costly method of achieving a desired outcome (Schultz, 2013). However, 

despite these drawbacks, competitions continue to be a valuable method of promoting 

awareness and helping people connect their actions to that of the larger global impacts. 

In addition to encouraging pro-environmental behavior at the classroom level, energy-

conservation efforts must also be implemented at the District Management level. This requires 

challenging operational changes at the building management level. These changes will primarily 

impact the Maintenance and Operations Department and additional support will be required 

from district management, including the Superintendent and Assistant Superintendent of 
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Business Services. The American Society of Heating, Refrigeration, and Air Conditioning 

Engineers (ASHRAE) recommends various strategies for optimizing building energy use.  Several 

of the listed ASHRAE strategies have been implemented within SRCS or are currently being 

recommended for implementation. 

ASHRAE Typical Energy Management Strategies (Tesiero et al, 2014): 
 

- Time of Day Scheduling 
- Avoid Conservative Scheduling 
- Night Set-back 
- Optimal Start/Stop 
- Implement an Energy Awareness 

Program 
- Economizers 
- Occupied Standby Mode 
- Demand Limiting 
- Supply Air Reset 
- Chilled/Hot Water Reset 

- Separate Schedules for Zone Area or 
Zone Usage 

- Zone Temperature Sensors 
- Chiller/Tower Optimization 
- Develop District Energy Competition 
- VAV Fan Pressure Optimization 
- Systems Integration 
- Demand Control Ventilation 
- Variable Flow Pump Pressure 

Optimization 

 
ASHRAE Human Factors that Waste Energy in Schools (Tesiero et al, 2014): 

- Fear of Change 
- Lack of Training 
- Lack of Planning 
- Insufficient Staffing 
- Fear of Internal Politics 
- Lack of Energy Conservation 

Awareness from Top-Down 
Approach 

- Need to Please Coworker’s 
Individual Comfort Levels 

- Simplicity of “Overriding” System 
Parameters 

- Lack of Fundamental HVAC Theory 
- Lack of Programming Knowledge 
- Failure to Maintain the System 

 
In addition to the strategies listed, ASHRAE strongly recommends implementing a 

preventative maintenance plan. Preventative maintenance is essential for maintaining a 

functioning HVAC system and preserving the lifespan of the HVAC units. Regularly scheduled 

preventative maintenance additionally saves money, improves air quality, improves comfort, 

increases safety, and protects the environment by requiring fewer refrigerants and consuming 

less electricity (Frankel et al, 2012). A study conducted on the energy performance of office 
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buildings The HVAC Preventative Maintenance Checklist released by the EPA’s ENERGY STAR 

program includes the tasks that must be performed semi-annually by certified HVAC 

technicians, including (ENERGY STAR (b), 2020): 

- Checking thermostat settings and determining if calibration is required 
- Tightening electrical connections 
- Lubricating moving parts 
- Inspecting the condensate drain 
- Inspecting system controls 
- Cleaning the evaporator and coils 
- Checking refrigerant levels 
- Cleaning and adjusting blower 
- Checking gas connections, gas pressure, burner combustion, and heat exchanger 
- Changing air filters monthly 

After steps have been taken to implement the above energy conservation measures, the next 

step toward achieving more sustainable operations encompasses energy efficiency measures 

through the purchase and utilization of advanced energy efficient technologies. According to 

the U.S. Department of Energy (DOE), space conditioning, water heating, and lighting account 

for over half of building energy usage. Heating Ventilation and Air Conditioning (HVAC) account 

for 35% of a building’s total energy use while lighting and major appliances (including water 

heating) account for 11% and 18% respectively (U.S. DOE, 2015). The DOE recommends several 

energy efficiency measures for the reduction of building energy usage, including installing new 

efficient HVAC units, installing LED lighting, utilizing “well-designed” energy management 

control systems, utilizing power management software, and purchasing ENERGY STAR certified 

appliances (U.S. DOE, 2015).  

Lastly, working toward becoming fully carbon-neutral is an important component of 

sustainability. Buildings that receive a carbon-neutral status are powered fully from renewable 
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energy sources and do not contribute to the level of greenhouse gas emissions in the 

atmosphere. This may be achieved through onsite renewable energy generation or through the 

purchase of renewable energy credits. 

Energy Management Strategies: 
 

The list of strategies below highlights the work that has been executed thanks to the 

implementation of the district’s Energy Conservation and Efficiency Program. Additionally, this 

section includes recommended strategies for further reducing SRCS’s energy usage, and, in 

turn, reducing the amount of money spent on electricity and natural gas—subsequently 

reducing the amount of greenhouse gas emissions that are generated by the district. The 

strategies are broken into various categories, consisting of: Conservation Strategies, Efficiency 

Strategies, and Net-Zero Carbon Strategies. Strategies are then further categorized by whether 

they have already been implemented or if they are recommended for future implementation. 

Moving forward, recommended strategies for working toward sustainability are based on 

government and peer-reviewed research and financial assistance available, including rebates 

and other incentives. 

1. SRCS Implemented Energy Conservation Strategies: 
a. Energy Awareness Program using Social Modeling and Positive Reinforcement 
b. Time of Day and Zone Scheduling 
c. Set-point and Override Standardization 
d. Night and Holiday Setback 

2. SRCS Recommended Energy Conservation Strategies: 
a. Develop District Energy Competition 
b. Deployment of Power Management Software 

3. SRCS Implemented Energy Efficiency Strategies: 
a. Replace existing HVAC units with new higher SEER units 
b. Replace failed Alerton Building Automation System (BAS) 
c. Replace existing interior and exterior lighting with LED lighting  

4. SRCS Recommended Energy Efficiency Strategies: 
a. Integrate Preventative Maintenance into Operations 
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b. Commit to purchasing ENERGY STAR certified appliances 
5. SRCS Implemented Net-Zero Carbon Strategies: 

a. Install Solar Panels Using Power Purchase Agreement 
6. SRCS Recommended Net-Zero Carbon Strategies: 

a. Upgrade to Sonoma Clean Power “EverGreen” Power Plan 
 
1a. Energy Awareness Program using Social Modeling and Positive Reinforcement 
(Implemented): 
 

The Energy Conservation and Efficiency Program Manager is responsible for raising 

awareness regarding Energy Conservation Measures (ECMs) through the promotion and 

reinforcement of pro-environmental behavior. This includes the implementation of social 

modeling techniques via frequent conservation reminders, cognitive dissonance techniques, 

and positive reinforcement techniques. 

The Energy Program Manager encourages district staff to unplug individual appliances 

during weekends and holidays, such as document cameras, phone chargers, projectors, and 

miniature refrigerators. The Energy Program Manager is also responsible for reminding staff to 

shut down computers and providing positive feedback to those who actively participate in the 

program.  
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Figure 1. SRCS Energy Conservation and Efficiency Program communications reminders (Kovalick, 2020). 

 

 
Figure 2. Positive reinforcement notes for the promotion of conservationist behavior (Kovalick, 2016). 

 
Reminders and positive reinforcement have been shown to increase and help maintain 

conservationist actions (Corral-Verdugo et al, 2019). Prompts containing cognitive dissonance 

strategies, such as the ones displayed here, are designed to close the knowledge-action gap, 

and to help those who are motivated to participate in pro-environmental behavior understand 

that their actions can and do make a difference.  
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Figure 3. Cognitive dissonance messaging, designed to help close the knowledge-action gap (Kovalick, 
2019). 

 
1b. Time of Day and Zone Scheduling (Implemented): 
 

One of the biggest challenges that a new Energy Program may face is changing the 

culture or existing practices. Before the Energy Program was implemented, HVAC systems were 

set by individual sites, many school sites were scheduled to be on throughout the entirety of 

the day (5am to 10pm). SRCS’s centralized Building Automation System is now scheduled at the 

District Office by the Energy Program Manager. Heating and Air Conditioning are now set to run 

only during occupied hours. This has greatly reduced the district’s amount of energy waste.  

 
Too many schools have extremely conservative schedules; which means the systems are 
started too early (6:00am) and stopped too late (6:00pm). If students start getting to the 
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classrooms by 7:25am and the majority leave around 2:30pm, then a schedule should 
mirror the occupancy (Tesiero, 2014, p.47). 

 
Teachers and staff must now inform the Energy Program Manager when an event occurring 

outside of regular operating hours will require heating or air conditioning, and the Energy 

Manager is responsible for ensuring that the HVAC is scheduled on for the event.  

 

 
Figure 4. New Johnson Controls System installed with Prop 39 funding has allowed for Time of Day 
Scheduling that has reduced HVAC operating hours. Please note that Maria Carrillo High School has an 
earlier release time on Mondays. 

 
In addition to scheduling HVAC systems to be off during unoccupied hours, schedules 

are now divided by zones to ensure more accurate scheduling for afterschool activities. For 

example, the gym can be scheduled on for an evening basketball game, without needing to turn 

on the HVAC for the entire campus.  
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Figure 5. Zone Scheduling allows for more accurate Time of Day scheduling. 
 

The district has also moved to a “Push to Start” mode on thermostats that are not 

controlled by a central Energy Management or Building Automation System. This gives teachers 

the power to activate their own heat/air conditioning when needed. The system automatically 

shuts off after four hours, which ensures that systems are off when rooms are unoccupied and 

continues to reduce the amount of energy waste in the district. This approach ensures air 

conditioning systems are off during weekends, extended breaks, and holidays.  

1c. Set-Point and Override Standardization (Implemented): 
 
Teachers and staff working in their classrooms after normal occupied hours now have access to 

an override setting, which allows them to turn their HVAC on for an hour at a time. 
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Standardizing the override feature provides teachers and staff with needed comfort while 

ensuring that the HVAC system turns off after the staff member leaves for the day (Tesiero et 

al, 2014).  

Prior to the implementation of the Energy Program, teachers and staff had full control 

over the heating and cooling set-points. The Energy Program standardized all HVAC set-points 

throughout the district to maintain a four-degree range from 68 degrees Fahrenheit to 72 

degrees Fahrenheit. This ECM not only reduces energy usage, but also preserves the lifespan of 

the HVAC unit through the prevention of recurrent strain.  

1d. Night and Holiday Setback (Implemented): 
 
The Energy Program Manager is responsible for shutting off large equipment, such as 

refrigeration, boilers, and HVAC with no Energy Management System communication during 

school breaks. “Night setback and optimal stop, is the strategy that allows indoor temperature 

to drift during unoccupied periods; in other words, the systems are turned off when nobody is 

in the schools” (Tesiero, 2014, p. 47). The Energy Program Manager additionally sends 

reminders that teachers and staff are expected to prepare their own areas by unplugging 

energy using equipment for extended breaks and holidays.  
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Figure 6. Pacific Gas and Electric Interval Data shows the decrease in energy usage over the winter break 
period (12/21-1/6) from utilizing the holiday setback method. 
 

2a. Develop District Energy Competition (Recommended): 
 

Existing literature on competition among peers examines the effectiveness of using 

friendly competitions to motivate conservationist behavior. Although competitions vary greatly 

in their energy savings results, the EPA’s ENERGY STAR program recommends peer-based 

competitions as an ECM. The EPA’s Energy competition guide recommends a set of steps to 

help launch your own competition, including: Set Goals, Define the Playing Field, Dedicate 

Resources, Recognize Participants, Keep Score, Plan Launch, Get the Word Out, Competition 

Resources (EPA, 2016).  

It is recommended that SRCS implement its own Energy Conservation Competition at 

various grade levels, that is incentivized with a prize for the winner in each category: 

Elementary Schools, Middle Schools, and High Schools. 

For more information regarding ENERGY STAR’s Energy Conservation Competition, please see 
their Guide to Energy & Water Efficiency Competitions for Buildings & Plants: 
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ENERGY STAR Competition Guide 
 
2c. Deployment of Power Management Software (Recommended): 
 

A case study in the United Kingdom reveals some of the success that has been 

associated with the software. Upon installing the PC Power Management Software, PowerMAN, 

at St. Richard Gwyn Catholic High School in North Wales, the high school reduced its PC energy 

costs by up to 80%. Prior to the software’s implementation, the high school found that a typical 

classroom PC computer remained unused for an average of 4.4 hours each day. Added up 

across the high school’s 425 PC computers, this amounted to over 500,000 hours of energy 

wasted annually, accounting for £8,300 ($10,477) of lost revenue (Data Synergy, 2020). 

 

 
Figure 7. Case study showing PC energy use before PowerMan PC Management Software was installed 
and energy usage after (Data Synergy, 2020). 

 
Power Management software can be deployed throughout the District’s 15,000 

computers to ensure that computers shut down after a specified period of inactivity (i.e. 20 

minutes of non-use). This not only conserves energy by ensuring that computers not being used 

https://www.energystar.gov/sites/default/files/tools/Building%20Competition%20Guide_112516.pdf
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are shut down, but also preserves the lifespan of the computer and enhances district security. 

The software can be deployed remotely from the District Office by Information Technology. The 

ENERGY STAR website lists twenty-four power management software options, several of which 

promise a Return on Investment (ROI) under six months (ENERGY STAR, 2020). Autonomic 

Software’s Power Management Software advertises a savings of roughly $40-

$60/computer/year and an ROI of 460%. Other software options, such as Cisco’s Energy 

Management Suite, advertise more conservative energy savings estimates of 35%. 

3a. Replace Existing HVAC Units with New Higher SEER Units (Implemented): 
 

The district began replacing its antiquated HVAC units beginning in summer of 2018. 

With the help of funding from the California Clean Energy Jobs Act (Proposition 39), approved 

by voters in 2013, the district has been able to upgrade to higher efficiency HVAC units, a new 

centralized Energy Management (HVAC controls) System, and new energy efficient LED interior 

and exterior lighting. The district replaced its old HVAC units with a Seasonal Energy Efficiency 

Ratio (SEER) rating of 8 with new HVAC units containing a SEER rating of 16. 

Achieved efficiency of replacing low SEER rated HVAC systems with high SEER rated 

HVAC systems can be calculated using the below equation (Bush et al, 2013): 

 
 
In theory, replacing the SRCS’s previous units yields 50% greater energy efficiency. However, in 

reality, efficiency is much more complex and is determined by many additional factors including 

ambient and outdoor air temperatures, relative humidity, and preventative maintenance 

techniques. Although higher SEER ratings always translate to lower power consumption when 

all additional factors remain constant (Bush et al, 2013). 



SRCS Sustainability Management Plan 2020 

 24 

 
3b. Replace Failed Alerton Building Automation System (BAS) (Implemented): 
 

In conjunction with the HVAC retrofit project, SRCS began tearing out its obsolete 

Building Automation System (also referred to as an Energy Management System) starting in 

June of 2018. The project has thus far been completed at 6 schools and is currently in its initial 

stages at two more schools. According to the U.S. Department of Energy, “Well-designed 

control systems can increase building efficiency up to 30% without the need to upgrade existing 

appliances” (U.S. DOE, 2015, p. 168).  

Originally installed in 1990, the Alerton IBEX Building Automation System formerly 

operated all of the HVAC systems throughout SRCS’s middle and high school buildings. Due to 

the age and wear and tear of the system, many pieces of the Alerton system were discovered to 

be broken. HVAC units connected to the Alerton System often lost communication for months 

at a time and would often default to various settings, including shutting off completely or 

turning on and running at all hours throughout the day/week. Because the Alerton had stopped 

manufacturing and supporting the IBEX BAS, SRCS was forced to resort to purchasing used 

replacement parts from the used product website, Ebay. With the help of Prop 39 funding, SRCS 

was able to replace the antiquated Alerton System with a new Johnson Controls System. 

The new Johnson Controls Building Automation System thermostats are equipped with 

motion sensors, allowing for the retention of setback temperatures when no motion is 

detected after thirty minutes. By maintaining a heating setback temperature of 66 degrees 

Fahrenheit and a cooling setback temperature of 76 degrees Fahrenheit, the system now 

ensures that it is not overheating or overcooling an empty classroom. 
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3c. Replace Existing Interior and Exterior Lighting with LED Lighting (Implemented): 
 

SRCS began changing out all of its lighting fixtures in summer of 2019. The U.S. DOE 

states that upgrading lighting using the best available technology (currently LEDs) can reduce 

energy usage by 67%. Fortunately, as the performance of LED lighting has improved, the price 

has also been steadily declining since 2009 (U.S. DOE, 2015). 

 

 
Figure 8. A combination of improved lighting devices and controls meeting 2020 program goals (ET) can 
reduce commercial lighting energy 81% of the theoretical limit (U.S. DOE, 2015, p. 163). 

 
With financial assistance from Pacific Gas and Electric’s 0% loan for replacing outdated 

equipment with more efficient equipment, SRCS was able to replace all existing T-5 florescent 

interior lighting and exterior high-pressure sodium lighting with new LED models. With over 

12,125 new lighting fixtures installed, the district has reduced overall lighting wattage from 

124,686 to 40,522.5, resulting in an estimated cost decrease of $227,867 annually.  

Calculations to determine estimated cost savings were made for each site using the below 
formula: 
 

Old Wattage – New Wattage = Instantaneous W savings 
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W savings * Annual Hours/1000W/kW = Annual Savings in kWh 
Annual Savings in kWh/365 = Average Daily Savings 

Annual Savings in kWh * Average Unit Cost (AUC) = Annual Savings in $ 
 
Notes:  
 
Santa Rosa City Schools 2019 AUC = $.2306 
Annual Hour estimates vary by campus location 

- Admin = 2080 Hours 
- Classrooms = 1600 Hours 
- Exterior = 2000 Hours 
- Gym = 1200 Hours 
- Hallways = 1600 Hours 
- Multi-Purpose Rooms = 1200 Hours 
- Restrooms = 400 Hours 
- Storage = 400 Hours 

 
For more information regarding Pacific Gas and Electric’s Loan Financing Program for Energy 

Efficient Equipment, see here: 

PGE Loan Financing For Energy Efficient Equipment 
 
4a. Integrate Preventative Maintenance Operations (Recommended):  
 

Integrating a preventative maintenance plan can be challenging for underfunded school 

districts who typically rely on fewer HVAC technicians than what is required. Santa Rosa City 

Schools currently relies on two HVAC technicians for the repair and maintenance of 

approximately 1,000 HVAC units across the district. However, utility rebate programs are 

available to help offset these labor and cost challenges. Pacific Gas and Electric’s Commercial 

HVAC Optimization Program offers financial assistance of up to $959/HVAC unit. This money 

can be used to help offset the costs of hiring an approved Optimization Program contractor to 

perform regular preventative maintenance inspections (PG&E, 2020).  

 
For more information on ENERGY STAR’S Preventative Maintenance Checklist, please see here: 
  

https://www.pge.com/en_US/small-medium-business/save-energy-and-money/energy-efficiency-financing.page
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ENERGY STAR Preventative Maintenance 

For more information regarding PG&E’s Commercial HVAC Optimization Program, please visit:  

PGE Commercial HVAC Optimization Program 

4b. Commit to Purchasing ENERGY STAR Certified Appliances (Recommended): 

Santa Rosa City Schools has a total of 44 reach-in refrigerators and freezers for food 

storage. High schools and middle schools keep washing machines and dryers on campus to 

assist with gym laundry, and each cafeteria maintains its own dishwasher. Additionally, each 

school owns multiple print, copy, scan machines and water heaters. As the district looks to 

replace broken and aging equipment, the School Board and Purchasing Department should 

consider adopting a policy to ensure that only ENERGY STAR certified equipment is purchased 

for district use. ENERGY STAR certified appliances are deemed as more energy efficient than 

their non-ENERGY STAR certified competitors by the Environmental Protection Agency. 

ENERGY STAR appliances have shown to reduce commercial energy use by 21%, a 

number that has the potential to reach 46% energy savings by utilizing the best available 

technology and achieve 47% energy reduction using Emerging Technologies (ET) (U.S. DOE, 

2015). 

https://www.energystar.gov/campaign/heating_cooling/maintenance_checklist
https://www.pge.com/pge_global/common/pdfs/save-energy-money/facility-improvements/hvac-optimization/fs_HVAC_QM.pdf
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Figure 9. Use of ENERGY STAR technologies would reduce commercial energy consumption 21%, best 
available technology 46%, goals of ET 47% and theoretical limits 59%. No savings are assumed for 
“other” technologies that become the dominant energy use in high savings scenarios (U.S. DOE, 2015, p. 
146). 

For a list of ENERGY STAR certified appliances, please see here: 

ENERGY STAR Products 
 
5a. Install Solar Panels Using Power Purchase Agreement (Implemented): 
 

In 2008, District Management signed a 20-yearlong Power Purchase Agreement (PPA) with 

SunEdison (now Long Road Energy due to SunEdison’s bankruptcy) to place solar panels on the 

roofs of three schools, including: 

 
- Elsie Allen High School (361 kW DC capacity) 

o December 2019 solar generation accounted for 19% of total monthly energy use 
 Solar Generation: 15,018.98 kWh 
 PGE/SCP Generation: 63,873 kWh 

o July 2019 solar generation accounted for 53% of total monthly energy use 
 Solar Generation: 33,620.58 kWh 
 PGE/SCP Generation: 29,949 kWh 

- Maria Carrillo High School (261 kW DC capacity) 
o December 2019 solar generation accounted for 11% of total monthly energy use 

https://www.energystar.gov/products
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 Solar Generation: 8,737.04 kWh 
 PGE/SCP Generation: 72,249 kWh 

o July 2019 solar generation accounted for 79% of total monthly energy use 
 Solar Generation: 35,620.49 kWh 
 PGHE/SCP Generation: 9,366 kWh 

- Lawrence Cook Middle School (210 kW DC capacity) 
o December 2019 solar generation accounted for 25% of total monthly energy use 

 Solar Generation: 11,153.54 kWh 
 PGE/SCP Generation: 33,066 kWh 

o June 2019 solar generation accounted for 89% of total monthly energy use 
(Note: July solar data was compromised due to maintenance on the solar panels) 

 Solar Generation: 24,859.21 kWh 
 PGHE/SCP Generation: 2,981 kWh 

 
Power Purchase Agreements designate that no money is paid for the installation of the 

solar panels. However, the client is responsible for paying for each kWh that is generated by the 

solar panels and used by the site. Any excess energy that is generated and not used on site, is 

sold back to the grid at a fraction of the purchased price. Because the Power Purchase 

Agreement with Long Road Energy mandates that the price per kWh of solar energy increases 

annually and the price of Long Road’s solar energy has now exceeded the cost of PG&E’s 

average unit cost per kWh, it is not recommended for the district to extend current or sign any 

future Power Purchase Agreements. 

 
6a. Upgrade to Sonoma Clean Power “EverGreen” Power Plan (Recommended): 
 

As sea levels rise, extreme weather events grow more frequent, rates of asthma and 

respiratory illness increase, and climate change becomes an increasingly dire threat to 

humanity, the push to achieve carbon neutrality is becoming increasingly more imperative. 

Achieving carbon neutrality is viewed as an admirable, but lofty goal. Fortunately, in Sonoma 

County, this goal is achievable without needing to install onsite renewable energy generators.  
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Santa Rosa City Schools currently uses Sonoma County’s default power plan, Sonoma Clean 

Power’s “CleanStart” power plan. “CleanStart” is the County’s cheapest electricity plan and is 

generated from 91% carbon-free sources. In looking to become carbon neutral, the district 

should avoid expensive and binding PPAs and should instead turn to Sonoma Clean Power’s 

“EverGreen” power plan, which generates its electricity from 100% renewable sources. Despite 

the district’s varying rate schedules for each meter, the “EverGreen” power plan holds 

consistent in its rate of $0.025 more per kWh than the “CleanStart” power plan (PG&E, 2020). 

In 2019, SRCS spent $2,481,245.51 on electricity with the “CleanStart” power plan. Upgrading 

to the “EverGreen” power plan in 2019 would have cost the district a total of $2,543,276.65, 

effectively spending $62,031.14 more. While this goal may not be feasible in the near future, 

with declining enrollment projected to significantly reduce district revenue, it may become a 

feasible option in the long-term, as ongoing sustainability efforts help to decrease overall 

operating costs. 

 
For more information on PG&E and Sonoma Clean Power’s Rate Schedules, please see here: 
 
PGE & SCP Rate Schedules 
 

Water Management 

Introduction: 

Water is SRCS’s third largest utility expense after electricity and trash. The average unit 

cost of water in 2019 was $21.49/K Gal for water/sewer meters and $6.57/K Gal for irrigation 

meters. In 2019, SRCS spent $581,744.62 on indoor domestic water & sewer meters and 

$263,245.89 on outdoor Irrigation meters. SRCS currently has two full-time irrigation 

technicians and 53 irrigation controllers. Because of these high costs and because droughts are 

https://www.pge.com/pge_global/common/pdfs/customer-service/other-services/alternative-energy-providers/community-choice-aggregation/scp_rateclasscomparison.pdf
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a reoccurring feature of California’s climate, water conservation and reuse are vital for 

California schools. Additionally, as average global temperatures continue to rise and climate 

conditions worsen, potable water is becoming an increasingly scarce resource that must be 

conserved and used accordingly. The district currently does not have a water conservation or 

efficiency program in place and water is used at the discretion of the irrigation technicians. 

Although domestic indoor water usage accounts for a higher percentage of overall 

water usage within schools, this section of the Sustainability Management Plan will focus on 

outdoor water usage due to the relatively low costs of implementing sustainable landscaping 

strategies in comparison to installing new water efficient equipment, such as faucets and 

urinals.  

Literature Review: 

According to the Environmental Protection Agency’s WaterSense program, the 

commercial and institutional sector account for 17% of withdraws from public water sources, 

making it the second largest consumer of public water in the U.S. Of this 17%, 6% is used in 

schools, museums, libraries, and other educational facilities (EPA WaterSense, 2012).  
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Figure 10. End uses of water in schools (EPA WaterSense, 2012). 

Leaks are one of the primary methods of water waste in schools, especially in older 

schools. According to the EPA, the average household can leak up to 10,000 gallons of water 

annually (EPA WaterSense, 2018). This number can be significantly higher in schools where 

hidden leaks in underground pipes may go undetected for years before they surface. Aside 

from underground pipes, leaks may sprout in sinks, toilets, boilers, hot water heaters, and in 

sprinklers. Within a school district setting, the easiest way to identify leaks is through a utility 

bill analysis. “Establishing water use patterns over time will make it easy to identify spikes in 

your water use that need to be investigated” (Water Corporation, 2018, p. 8).  

California’s climate is highly susceptible to drought and undergoes what climatologists 

refer to as an “annual drought” from June through November each year.  
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Figure 11: Graph displaying 20 years of California’s drought history. California’s most intense drought 
recently ended in 2017, but the state has entered Moderate Drought levels for 2020. D0: Abnormally Dry, 
D1: Moderate Drought, D2: Severe Drought, D3: Extreme Drought, D4: Exceptional Drought (NDMC, 
2020). 

Because potable water is often considered a scarce resource in California, it is critical 

that buildings take steps to reduce non-essential water use. Landscaping is the second largest 

source of water use in schools. However, aside from essential playing fields much of this 

landscaping can be reduced through the utilization of sustainable landscaping techniques, 

including sheet-mulching and/or xeriscaping (landscaping with drought-resistant plants). 

Sustainable landscaping encompasses a whole systems approach that includes irrigating 

and managing water use efficiently. Sustainable landscaping generally saves time, money, and 

water.  

Sustainable landscaping is an approach to landscape design, construction, and 
maintenance that encompasses ecologically sound practices. One way to look at 
sustainable landscapes is as mini-watersheds that retain and clean storm water, 
conserve resources, and provide a healthy habitat for plants and wildlife (QWEL, 2018, 
p. 2-2). 
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A study of two gardens conducted by the City of Santa Monica from 2004 to 2013 shows 

the comparison between sustainable landscaping and traditional landscaping. In one year, the 

sustainable landscape garden used 51,000 less gallons of water, generated 420 less pounds of 

yard waste, and required 65 fewer maintenance hours (QWEL, 2018). Sustainable landscaping 

practices encompass: local landscaping; healthy living soils; right place, right plant, right time; 

conserving water; protecting water and air quality; conserving energy; and creating and 

protecting wildlife habitat (QWEL, 2018). 

Sheet-mulching is an affordable alternative to turf lawns, which require a great deal of 

water and maintenance. “Sheet mulching is a quick and inexpensive approach to turfgrass 

conversion that provides an environmentally friendly alternative to removing turfgrass while 

simultaneously improving the soil” (QWEL, 2018, p. 2-6). Sheet mulching involves a method of 

composting the existing turf grass in its place. The sheet mulching process is listed in the image 

below. 
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Figure 12. A description of the sheet mulching process from the QWEL reference manual (QWEL, 2018, p. 
2-7). 

In the sections of the schools where sheet-mulching is not an option, such as the front 

of the school which requires “curb appeal”, xeriscaping with native plants can be employed. 

Selecting plants that are native to the local landscape can help ensure that the plant will thrive 

without needing an excessive amount of resources, such as water and fertilizer. Plants that are 
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native to an area are already suited for the local soil, topography, and microclimates. They 

require less water than non-native plants, do not outcompete other local plants for water and 

nutrients, and create a suitable habitat for local pollinators, insects, birds and other creatures. 

Selecting native plants additionally reduces costs associated with plant replacement (QWEL, 

2018). “Healthy living soils enable plants to thrive, hold more water, and are able to absorb 

water more quickly” (QWEL, 2018, p. 2-2). Sustainable landscaping requires the reduction or 

elimination of pesticides and herbicides, as this helps to reduce human and wildlife exposure to 

harmful chemicals and helps attract pollinating insects, such as bees (QWEL, 2018). 

Integrated Pest Management (IPM) Systems are an important component of sustainable 

landscaping. IPM systems aim to prevent pest damage by utilizing methods such as biological 

control, habitat manipulation, modification of cultural practices, and use of resistant varieties. 

Biological controls involve the deployment of natural enemies. This may include planting native 

plants that can outcompete weeds and other invasive plant species, or planting natural 

deterrents, such as mustard, whose spicy roots are a natural repellent for nematodes and other 

harmful insects. Cultural controls include changing irrigation practices, as too much water can 

encourage weed growth and root disease (UC ANR, 2020). Physical or mechanical controls may 

also be used in an IPM system, these may encompass rodent traps, mulch, or other barriers 

such as netting. (UC ANR, 2020) In an IPM system, chemical controls, including pesticides, are 

used as a last resort (QWEL, 2018). Pesticides, herbicides, and insecticides have been found to 

contain chemicals that are harmful to humans and animals. These harmful chemicals also 

pollute waterways when runoff occurs (QWEL, 2018).  
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Planting trees is another essential element of sustainable landscaping. Trees can help 

shade buildings, reducing the need for mechanical cooling. Trees also filter the air and water 

and can help prevent flooding and runoff, by absorbing excess water. 

The canopies of trees act as a physical filter, trapping dust and absorbing pollutants 
from the air. Each individual tree removes up to 1.7 kilos (~3.75lbs) every year. They also 
provide shade from solar radiation and reduce noise… Trees absorb carbon dioxide as 
they grow and the carbon that they store in their wood helps slow the rate of global 
warming. They reduce wind speeds and cool the air as they lose moisture and reflect 
heat upwards from their leaves. It’s estimated that trees can reduce the temperature in 
a city by up to 7°C. (The Royal Parks, 2020, paragraph 5).  

Soil compaction, a result of too much activity on a landscape, is both harmful to plants 

and promotes runoff. “Preventing soil compaction and de-compacting damaged soils allows 

subsurface air and water flow, plant growth, and water storage” (QWEL, 2018, p. 2-6). When 

soil compaction is present, plant roots cannot access the water, oxygen, and nutrients they 

require. Soil compaction relatedly reduces the amount of water that a landscape can absorb, 

often leading to problems with runoff. 

For optimal plant growth, 50% compaction is recommended. However, it is not 

uncommon to see 85% compaction in landscapes. “Techniques aimed at reducing compaction, 

both prior to planting and as part of ongoing maintenance can provide a huge benefit to the 

structure and water holding capacity of soils” (QWEL, 2018, p. 3-6). In addition to jeopardizing 

the health of plants, soil compaction contributes to runoff, as soils are able to absorb less water 

(QWEL, 2018). 
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The two most prominent and inexpensive ways of reducing soil compaction includes the 

utilization of mulch and soil aeration.  

 
Mulch will protect soils from wind water, traffic induced erosion and compaction that 
directly contribute to root stress and poor plant health. Even adding a thin organic 
mulch will protect soils. For instance using a straw mulch, fallen pine needles or wood 
chips can reduce erosion and overland flow. Using bark or jute on compacted urban soils 
restores soil aggregation and porosity. It is better to apply mulch before compaction 
occurs as it is difficult to reverse. Proactive mulching will protect soil integrity (Chalker-
Scott, 2007, p. 240).  

 

Figure 13. Image showing the difference between normal soil and compacted soil. Compacted soil is 
harmful to plants and promotes runoff (QWEL, 2018, p. 3-14). 

Soil aeration is another method of preventing soil compaction. Aeration involves 

physically poking holes into the soil to break up compaction and allows water and oxygen to 

reach plant roots. Aeration should be completed periodically, including after fields experience 

damage from excessive traffic or when runoff occurs from rain or scheduled irrigation 

(University of California Agriculture and Natural Resources, 2019).  
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Figure 14. “A roller-type aerifier has tines mounted on a heavy drum. As it is rolled over the lawn, the 
tines, seldom closer than 6 inches apart, are pushed into the soil, removing a soil core. Occasionally, torn 
holes result as the tine is lifted from the soil. A piston-driven aerifier is a self-propelled machine that 
punches hollow tines into the soil and removes a core without tearing. The tines can be spaced at 
intervals of about 2 inches” (University of California Agriculture and Natural Resources, 2019). 

Sustainable landscaping and preventing soil compaction help to prevent runoff. Runoff 

occurs when a particular landscape cannot absorb the amount of water it is fed. This may be 

due to soil compaction, poor landscape design, or excessive irrigation/rainwater. Runoff is 

dangerous, as it has the potential to carry harmful pesticides and fertilizers into local storm 

drains or waterways where they pollute water supplies. Runoff also causes soil erosion, which, 

in turn, leads to decreased water holding capacity, decreased permeability, decreased root 

depths, damaged seedlings, and ultimately poor plant growth (Webb, 2011). 

Another method for helping to prevent runoff includes creating a landscape water 

budget using evapotranspiration (ET). Evapotranspiration combines evaporation (when the 

sun’s radiation turns liquid to vapor) and transpiration (process where water vapor leaves the 

plants). Evapotranspiration is the calculation of how much water a given plant loses each day. 
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California has a sophisticated system in place to help determine the ET requirement for both 

crops and landscapes. Managed by the Department of Water Resources, the California 

Irrigation Management Information System (CIMIS) is a 38-year-old network of 145 automated 

weather stations throughout the state (CIMIS, 2020). The free website is accessible to the 

general public and is utilized by irrigation technicians, gardeners, and others for the purpose of 

managing water resources more efficiently. The website provides weather related data that 

contributes to the calculation of interval ET data. Data is available in hourly, daily, weekly, 

monthly, and yearly increments. Average ET data is also available but is only determined by the 

median calculation of data, since the installation of the weather station—essentially meaning 

that if there is a newly installed station, average data will have a limited data set to work from 

(CIMIS, 2020).  

One of the most beneficial utilizations of CIMIS data, is its ability to calculate irrigation 

run-times. However, it should be noted that one of the weak points of the CIMIS website is that 

the site does not calculate run-times automatically, and therefore the irrigator must calculate 

these by hand. Below is a list of the variables included in run-time calculations and their 

definitions. 

ETo: Represents the unit of measurement representing cumulative ET for a given period of time 
and is expressed in inches over time.  
 
Reference ETo: The value of ET necessary to irrigate the highest water using crops. 
 
Plant Factor: Represents a percentage of the Reference ETo that a crop requires. Also known as 
the species factor or crop coefficient (Kc). 
 
Precipitation Rate: Represents the amount of water being dispersed from an irrigation device, 
often expressed in inches per hour. This is calculated through what is referred to as a “catch can 
audit”, in which the irrigator sets up sprinkler water catch cans to determine the efficiency of 
the irrigation system. 
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Plant Water Requirement (PWR): The calculated amount of water considering the reference 
ETo and plant factor. 
 

Example Run-Time Calculation provided by Ossa et al, 2014: 
 
The reference ETo for a given period is 0.62 inches of water, and the plant factor used in the 
landscape coefficient for the grass is 0.70. The sprinkler system applies water at 1.34 inches per 
hour. How many minutes of run time are required? 
 
Step 1. Determine the plant water requirement.    
  

PWR = ETo × KL 
= .62 × .70 

PWR = .43 in. 
 
Step 2.  Determine irrigation run time [RT].  
 

RT = PWR × 60 min 
PR = .43 in. × 60 

1.34 in./h RT = 19 min 
 

One last component of sustainable water management includes water reuse. Graywater 

systems utilize discarded non-potable water from non-contaminated indoor plumbing sources 

such as sinks, showers, and washing machines for the purpose of landscape irrigation. 

Graywater systems cannot use contaminated water from toilets or dishwashers due to bacteria 

concerns. “It is considered high volume, low strength wastewater with high potential for reuse 

and application” (Oteng-Peprah et al, 2018, p. 2). However, using non-potable water for 

landscaping can greatly help to reduce the strain on clean water supplies. Support for the use of 

Graywater systems has been found to be greater in regions where the water supply is stressed 

or unreliable. In addition to easing the strain of fresh water supplies, reducing the amount of 

water needed on the supply side ensures that fish and other aquatic wildlife habitats remain 

healthy.  
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Water Management Strategies: 

Due to the lack of existing water conservation/efficiency policies throughout the district, the 

strategies listed below are intended to identify areas of opportunity for reducing water usage in 

schools, particularly landscape water use, and to promote expert water saving techniques. 

Strategies are grounded in state and local research and financial assistance available to SRCS. 

There are three categories of strategies, including: Water Conservation, Water Efficiency, and 

Water Reuse. 

1. SRCS Recommended Water Conservation Strategies: 
a. Identifying and Fixing Leaks 
b. Turf Removal 
c. Sustainable Landscaping 

i. Planting Native Drought-Resistant Plants and Trees 
ii. Soil Aeration 

iii. Preventing Runoff 
iv. Integrated Pest Management System 

2. SRCS Recommended Water Efficiency Strategies: 
a. ET-based Irrigation Scheduling & Landscape Water Budgets 

3. SRCS Recommended Water Reuse Strategies: 
a. Graywater Systems 

1a. Identifying and Fixing Leaks:  

Upon implementation of sustainability efforts within Santa Rosa City Schools, the Energy 

Program Manager/Sustainability Program Manager will be responsible for monitoring and 

recording water usage. If a school district does not have anyone available to analyze the utility 

bills, the district may “consider installing continuous monitoring such as a data logger, this will 

give you a detailed water use profile and highlight any leaks or anomalies” (Water Corporation, 

2018). Upon reviewing the monthly utility bills, if the Sustainability Program Manager identifies 

a spike in water use, it is imperative to check the water meter during the building’s unoccupied 
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hours. If the meter is spinning during unoccupied hours, then there is a leak on campus. If the 

meter is not spinning during unoccupied hours, then the site does not have a water leak and 

the Sustainability Program Manager will need to investigate the increased water usage on site. 

However, once a water leak is confirmed and identified, the Sustainability Program Manager 

will be responsible for reporting the leak to the maintenance department for repair, as soon as 

possible. 

1b. Turf Removal: 

SRCS currently utilizes a turf grass blend with a California fescue (Festuca californica) 

base for its playing fields and ornamental lawns. California fescue is a cool season turf grass 

that is native to the area. Cool season turf grass requires more water than warm season turf 

grass, which remains dormant most of the year, but Santa Rosa’s climate conditions are 

generally cooler and greatly benefit from coastal fog (QWEL, 2018). Because cool season turf 

grass is an extremely water intensive plant that requires significant maintenance hours, it is 

recommended that SRCS remove cool season turf that isn’t used for school sports and other 

activities (QWEL, 2018). For example, the below image of Hilliard Comstock Middle School 

shows the turf fields that are not utilized by students and could greatly benefit from sheet 

mulching. 
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Figure 15. Cool season turf grass areas recommended for sheet mulching at Hilliard Comstock Middle 
School. Sheet mulching is an important technique of sustainable landscaping (Google Maps, 2020). 

The City of Santa Rosa, SRCS’s water utility, additionally offers a “Cash for Grass 

Rebate”, that helps to offset the cost of the turf conversion. The City offers commercial 

customers $.50/square foot of turf converted, up to a max of 5,000 square feet or $2,500, per 

water meter (City of Santa Rosa Water, n.d.).  

For more information on the Cash for Grass Rebate Green Exchange Program, please see here: 

Santa Rosa Cash For Grass Rebate 

1c. Sustainable Landscaping: 

https://srcity.org/DocumentCenter/View/6855/Green-Exchange-Cash-for-Grass-Rebate-Program-PDF?bidId=


SRCS Sustainability Management Plan 2020 

 45 

Sustainable landscaping encompasses many different environmental protection measures. 

Sustainable landscaping promotes water conservation, waste reduction, soil health, and insect 

and animal health (QWEL, 2018). 

i. Planting Native Drought-Resistant Plants and Trees: 

Due to California’s susceptibility to droughts, SRCS’s should look to plant only native 

xeriscape plants that require minimal amounts of water. The UC Master Gardener Program of 

Sonoma County recommends several native, drought tolerant plants that can be planted for 

ornamental landscaping, including Baccharis pilularis (commonly referred to as “Coyote 

Brush”—a drought resistant shrub), Achillea spp. (commonly referred to as “Yarrow”—a 

drought resistant perennial), and Muhlenbergia rigens (commonly referred to as “Deer 

Grass”—a drought resistant grass) (UC Master Gardener Program of Sonoma County, 2020). 

Not only do these plants require less water and generate less yard waste than their non-native 

competitors, but they also provide essential habitat for local wildlife, including essential 

pollinators.  

The planting of drought-resistant native trees around sites, such as the Catalpa 

bignoides (commonly referred to as the “Indian Bean” tree), the Crataegus phaenopyrum 

(commonly referred to as the “Washington Thorn” tree), and the Koelreuteria paniculate 

(commonly referred to as the “Goldenrain” tree) helps to shade buildings during the summer, 

requiring less mechanical cooling, helps decrease urban heat effect, helps protect water and air 

quality, and creates and protects wildlife habitat (UC Master Gardener Program of Sonoma 

County, 2020).  
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For more information on plants that are native to Sonoma County that require little to no water 
use, please see here: 
 
Native Sonoma County Plants 

ii. Soil Aeration: 

It is recommended that SRCS engage in soil aeration semi-annually. The frequency of 

needed aeration is dependent upon soil type, as clay soils typically require more frequent 

aeration than sandy soils. SRCS fields typically maintain a clay-loam soil and should be aerated 

at least semiannually, although aerating should be avoided “during the summer months when 

high temperatures may be detrimental to lawns” (University of California Agriculture and 

Natural Resources, 2019, paragraph 1). Due to the large size of the SRCS playing fields that 

require aeration, a roller-type aerator or a piston-driven aerifier is recommended. 

iii. Preventing Runoff: 
 

Ensuring that stormwater runoff from buildings is directed to permeable landscapes is 

crucial for preventing runoff pollution. It is also crucial for replenishing the groundwater from 

which several SRCS schools source their irrigation water, via wells. 

Runoff from over irrigating is a common phenomenon at Santa Rosa City Schools. It is 

not uncommon to see puddles form around the track or on sidewalks. There are multiple steps 

that must be taken to ensure runoff is prevented. First, Irrigation Technicians and Gardeners 

must ensure that sprinkler heads are functioning as intended. Sprinkler heads typically require 

frequent replacement as they are susceptible to shearing from lawnmowers and breakage from 

student activities. Secondly, Irrigation Technicians and Gardeners must allow for periods of 

cycle and soak. This means that fields irrigation should be timed until the point of runoff (i.e. 10 

minutes). Once the point of runoff has been reached, the irrigation must be turned off for a 

http://sonomamg.ucanr.edu/Top_Plants_for_Sonoma_County/By_exposure_requirements_and_then_by_water_requirements/?ds=424&reportnumber=707&catcol=2993&categorysearch=Sun
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soaking period, which will allow the field to absorb the water. Once the water has been 

absorbed, it may again be irrigated to the point of runoff (QWEL, 2018). 

iv. Integrated Pest Management System: 
 

The Santa Rosa City Schools School Board has already taken the initiative to ban the use 

of synthetic herbicides, such as Monsanto’s Roundup. “Santa Rosa City Schools developed new 

landscape maintenance protocols that do not allow for synthetic weed killers in January 2018” 

(Kaun/Warwick, 2018, paragraph 17). Roundup’s main ingredient remains Glyphosate, which 

was deemed by the World Health Organization’s International Agency for Research on Cancer 

to be “probably carcinogenic to humans” (WHO, 2015, p. 1). 

Moving forward, SRCS should exhaust all alternatives before resorting to pesticide use. 

Alternatives may include the use of natural deterrents, such as mustard plants; physical 

deterrents, including mulch; and cultural controls, involving less irrigating.  

2a. ET-Based Irrigation Scheduling & Landscape Water Budgets 
 

By calculating evapotranspiration (ET), Irrigation Technicians, landscapers, or gardeners 

can determine the amount of water needed to replace the amount of water lost. They can then 

combine this information with the site’s square footage and plant type to create a Landscape 

Water Budget (LWB). There are two ways that this can be determined: by hand through the 

California Irrigation Management Information System (CIMIS) or by installing a weather-based 

irrigation controller. 

The City of Santa Rosa is one of the nation’s trailblazers in terms of tiered allocation 

water rates for dedicated irrigation meters. The City uses each site’s LWB to allocate water to 

that specific site. The first tiered rate ($5.76/kGal) consists of 125% of a site’s LWB. Any water 
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usage amounting to more than 125% of the LWB is charged at the Tier 2 rate ($7.20/kGal). 

Calculating Evapotranspiration is a significant part of determining the LWB.  

The water budget for the billing period is determined by: 
 

- The number of billing days in the billing period 
- The amount of water needed to irrigate the specific area of landscape, including: 

- Weather 
- Plant type 
- Square footage 

 
The following calculation is provided by The City of Santa Rosa: 

Billing Period Water Budget = {.7 x [ETo – EP] x [LAh+LAm] x CF} 

ETo = Represents the unit of measurement representing cumulative ET for a given 
period of time and is expressed in inches over time.  

EP (Effective Precipitation) = The depth of rainfall, measured in inches by the Santa Rosa 
CIMIS weather stations, that offsets ETo. It is assumed that only 1/3 of total rainfall 
offsets ETo. The Billing Period effective precipitation is for the specific days of the billing 
cycle. 

LAh (landscape area high) = Square footage of site’s landscape area consisting of high-
water use plants or uses (turfgrass, ornamental water features, annuals, plants in 
containers and plants with a plant factor greater than 0.6)  
 
LAm (landscape area moderate) = Square footage of site’s landscape area consisting of 
moderate and low water use plants (plants with a plant factor of 0.6 or less) 
 
CF (Conversion factor) = 0.623, the number that converts square feet to gallons (City of 
Santa Rosa, 2019, p. 1). 

 
The city has provided SRCS with water budget analyzers from previous years that display 

site usage as compared to site LWB. From the analyzers, we can see that, in 2017, SRCS water 

usage largely remained under the LWB, but there were opportunities for improvement that 

could help to reduce costs, as displayed by the August data at Hilliard Comstock Middle School. 
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Figure 16. Adhering to The City of Santa Rosa’s August LWB could have reduced SRCS’s Hilliard Comstock 
Middle School August water utility bill by $2,112 (Data provided directly to SRCS by City of Santa Rosa in 
2017). 

 
Another option is to purchase an ET-based irrigation controller that utilizes Wi-Fi to 

determine the run time calculations. Santa Rosa City Schools has had success with Rainbird’s 

ESP8LXME - 8-Station Modular Irrigation Controller, shown below. 
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Figure 17. Rainbird’s ESP-LXME commercial irrigation controller (Rain Bird, 2020). 

 

This ET-based controller costs $1500-$2200, dependent on how many devices are 

needed to boost the communication signal. This price range includes one year of 

communication. After the first year, communication between the controller and the internet 

costs $250 annually. This price that can be partly offset by The City of Santa Rosa’s “Irrigation 

Efficiency” Rebate. The rebate offsets the cost of new irrigation controllers, up to $1,000 per 

site. However, while elementary schools typically only have 1-2 irrigation controllers, high 

schools and middle schools typically have 3-5 irrigation controllers each. The district maintains 

53 irrigation controllers for 23 campuses. 

For more information on The City of Santa Rosa’s Irrigation Efficiency rebate, please see here: 
 
City of Santa Rosa Irrigation Efficiency Rebate 
 
2a. Graywater Systems 
 
Graywater Systems reuse non-contaminated water from sinks, showers/bathtubs, and clothes 

washers for landscape irrigation. This water can be used in conjunction with subsurface drip 

irrigation, mulch trenches, or disposal trenches, but the water cannot be linked to a traditional 

https://srcity.org/DocumentCenter/View/6856/Green-Exchange-Irrigation-Efficiency-Rebate-Program-PDF?bidId=
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sprinkler system because of its potential spread of bacteria. Graywater systems do not reuse 

water from toilets, dishwashers, photo lab sinks, or other contaminated sources. Graywater can 

be used for any landscaping aside from vegetable gardens (County of Sonoma, 2020). 

Commercial sized Graywater systems range from $15,000-$22,000, excluding installation costs 

(Ely et al, 2015). According to the Environmental Protection Agency, this investment is returned 

over the course of 22-25 years (Ely et al, 2015). Because of the high costs of installing 

Graywater systems and the challenges associated with retrofitting existing buildings, the 

installation of Graywater Systems should primarily be considered in any new buildings going 

forward. The City of Santa Rosa’s Graywater System rebate can help to offset these costs, but 

only if there is a clear sustained reduction in monthly water use. 
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Figure 18. Graywater system display (Sharvelle, 2016). 

 
For more information regarding The City of Santa Rosa’s Graywater System Rebate, please see 
here: 
 
City of Santa Rosa Graywater Rebate 
 

Waste Management 
 

Introduction: 
 

In 2012, the State of California passed a law requiring all schools/commercial buildings 

to partake in recycling (CalRecycle, 2020). Excluding recycling, SRCS generates roughly 1.4 

million gallons of solid waste annually. This is one of the district’s highest expenses, costing 

around $7 million each year. Waste management strategies can help to reduce these costs. 

https://srcity.org/DocumentCenter/View/6854/Graywater-Rebate-Program-PDF?bidId=
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Reducing waste is a key component of sustainability, as solid waste is a massive contributor of 

greenhouse gas emissions, including methane, which has a global warming potential 25x that of 

carbon dioxide. 

Literature Review: 
 

Australian Schools have been adopting the Waste Wise Schools platform since the late 

1990s (Cutter-Mackenzie, 2010). A study on the program reveals the keys to its success, 

including sending open-ended survey questions to teachers/staff regarding current 

impediments to recycling and composting, creating a waste reduction plan, and forming a 

committee to manage and evaluate the waste reduction program. Similar to LEED ratings, 

Australia’s Waste Wise Schools program has multiple certification levels ranging from Bronze 

(beginner schools) to Silver (schools that meet the minimum requirements and submit a plan to 

improve further) to Gold (schools that exceed the requirements and become community 

leaders) (Cutter-Mackenzie, 2010). These certifications expire every two years. For the 

purposes of this particular study, program success was measured by teacher’s survey 

responses. Unsurprisingly, schools that had reduced more waste received more positive 

responses from teachers regarding the program. The study recommended that reducing the 

time commitment of the program could help to get more teachers involved, as lack of time 

allowance was cited as a common barrier to program success (Cutter-Mackenzie, 2010).  

Teaching students the importance of reducing the waste stream can immediately be 

directly applied to their everyday lives. Students who rely on their school cafeteria for meals are 

forced to consume and discard greater amounts of packaged waste. Individual plastic packaging 

of food items is a common phenomenon throughout school breakfast and lunches. A significant 
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portion of waste in schools comes from single-use food packaging and single-use packaged 

plastic utensils. Food served in the schools’ cafeterias are often delivered to the cafeteria 

wrapped in individual plastic packaging.  

 
Oklahoma State University reports that one school-aged student who uses disposable 
lunch products creates 67 pounds of waste during a nine-month school year. Essentially, 
one middle school with an average number of students can create more than 30,000 
pounds of waste in the lunchroom alone (DEQ, n.d., p. 1). 

 
Single-use plastic packaging is especially harmful to the environment, as it cannot be recycled 

and as it degrades, it leeches toxic chemicals into soils and waterways. A significant portion of 

this waste, an estimated 8.8 million tons annually, has been shown to end up in the oceans, 

where it poses a substantial danger for Marine wildlife and ocean ecosystems as a whole 

(Gordon, 2019).  

In addition to single-use plastic packaging, K-12 schools generate a substantial amount 

of food waste. “Of all food produced world-wide, it is estimated that up to one third is currently 

wasted, equating to over one billion tonnes annually” (Boulet et al, 2019, p. 328). A 2013 study 

conducted in four Boston Middle Schools, for the American Journal of Preventative Medicine, 

found that less than 85% of all meal components were consumed, accounting for $432,349 

worth of wasted food— a staggering 26.1% of the total food budget (Cohen et al, 2013). Under 

the National School Lunch Program, schools receive cash subsidies for “each reimbursable meal 

they serve” (USDA, 2017). In order for school districts to get reimbursed for these low-cost 

meals, students are required to take a minimum of three items from a choice of five categories: 

vegetable, fruit, protein, grains, and milk (USDA, 2017). While students are required to take 
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three of these items, they are not required to eat them. Oftentimes, these items up in the 

garbage bins— uneaten. 

According to the United States Department of Agriculture, the agricultural sector 

represents almost 10% of total U.S. emissions. 

 

 
Figure 19. U.S. greenhouse gas emissions by economic sector, 2017 (USDA, 2017). 

Wasted food increases agricultural demand, which, in turn, increases the amount of 

greenhouse gas emissions released into the atmosphere. These emissions are generated from 

pesticides, fertilizers, and meat production. Additionally, “According to the World Resources 

Institute, an environmental think tank, inside the 1.3 billion tons of food wasted every year 

worldwide is 45 trillion gallons of water. This represents a staggering 24 percent of all water 

used for agriculture” (Barclay, 2013). In addition to the environmental benefits of taking steps 

to decrease food waste, taking steps to reduce food waste through food redistribution helps to 
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reduce food insecurity, which, according to the USDA, affects almost 12% of American families 

(Coleman-Jensen et al, 2018). 

A 2014 study performed by the State of California Department of Resources, Recycling, 

and Recovery on “Generator-Based Characterization of Commercial Sector Disposal and 

Diversion in California” identified the areas of opportunity for waste diversion in California’s 

public K-12 schools. While the Education industry was found to be one of the lowest producers 

of waste in the commercial sector, the report still identified several areas of opportunity for 

improvement, including food and paper diversion (CalRecycle, 2014).  
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Figure 20. Areas of opportunity for waste diversion in California schools (CalRecycle, 2014). 

 

 
Figure 21. Annual tons by waste stream: Education (CalRecycle, 2014). 
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Figure 22. Recoverability by stream: Education (CalRecycle, 2014). 

 
The above figures display the need for a waste diversion program in schools that encourages 

composting and recycling. 

Sonoma County’s waste is often sent to landfills in distant cities and counties around the 

Bay Area, including a landfill in Livermore, which is over 90 miles from Santa Rosa. The amount 

of energy required to transport this waste, and the subsequent emissions generated from these 

long hauls not only contributes to the Earth’s changing climate but also augments the Bay 

Area’s worsening air pollution. According to Sonoma County’s local newspaper, The Press 

Democrat, garbage trucks are making 65 daily roundtrips to four different landfills ranging from 

30 miles away to 96 miles away (Moore, 2008). 

Waste Management Strategies: 
 

Similar to the Energy Management and Water Management Strategies listed above, the 

Waste Management Strategies listed below are substantiated in government and peer-

reviewed research, including case studies from K-12 schools throughout the nation. SRCS 

currently does not employ any waste management/waste reduction techniques, aside from 
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California’s state-mandated recycling. Therefore, each of the strategies are recommended for 

future implementation. Unlike the aforementioned sections, the below strategies are listed 

under a single category: Waste Management Recommendations. 

1. SRCS Waste Management Recommendations: 
a. Waste Management Awareness Program 
b. Food Share Program 
c. Eliminate Single Use Items in Cafeterias 
d. On-site Composting 

 
1a. Waste Management Awareness Program: 
 

Santa Rosa’s Trash Utility, Recology, offers Community and Education Programs for each 

grade level, ranging from Pre-school through 12th grade. These programs can help students to 

begin thinking about where trash goes after it is discarded.  

 
Figure 23. List of Waste Management Education Programs offered by Santa Rosa’s trash utility, Recology 
(Recology, 2020). 
 

A successful waste awareness program will help to reinforce good waste management 

habits. This includes teaching students and staff what items can be recycled, or composted, and 
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which items must go to the landfill. Convenience often hinders good waste management, 

although SRCS campuses are equipped with recycling bins, they often remain unused as it is 

more convenient for students and staff to discard waste in their classroom trashcans rather 

than walking outside of the classroom to the recycling bin. It is recommended that individual 

trash cans be removed from classrooms. The district should consider utilizing a multiple 3-bin 

system. Bins should be placed throughout central campus locations. While inconvenient, this 

provides students and staff with the opportunity to dispose of products properly. Signs must be 

posted on or near the bins that show students and staff which products go in which bin. Every 

garbage bin on site should be accompanied by a recycling bin and a compost bin. Placing an 

additional bin in school cafeterias to collect excess liquid from bottles can also help to increase 

recycling rates. Training and utilizing parent volunteers, cafeteria staff, students, & teachers can 

help to ensure that kids dispose of waste properly.  
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Figure 24. Signs provided by Recology display how to properly dispose various products (Recology, n.d.). 

 
1b. Food Share Program: 
 

Oakland Unified School District has enacted a program that helps to combat the vast 

amount of food waste that goes to the landfill. The district has initiated a composting program 

and a Food Share program, which collects uneaten food that can then be given to homeless 

shelters or sent home with students who suffer from food insecurity at home (OUSD, 2020). 

The program has helped Oakland Unified to reduce food waste, save money, alleviate 

student/family food insecurity, and reduce their indirect contribution to greenhouse gas 

emissions. 
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Figure 25. Food share bin at Hoover Elementary School within the Oakland Unified School District. 
 

It is recommended that Santa Rosa City Schools begin its own Food Share program to 

help reduce food waste on campuses and alleviate student food insecurity. 

 
1c. Eliminate Single-Use Items in Cafeterias: 
 

SRCS students are currently given cardboard trays for carrying their lunches, which 

almost always end up in the landfill. SRCS should consider utilizing reusable trays to reduce 

single-use cardboard usage.  

Another major source of single-use waste in Santa Rosa City Schools is single-use plastic 

packaging of plastic utensils. While schools often assume that converting to reusable utensils 

will cost more money in capital costs and water usage, in reality, a case study at Minnetonka 

Middle Schools in Minnesota found that switching from single-use plastic utensils to reusable 

utensils saved $23,000 over three years and prevented 6,712 pounds of trash from being 

generated. A report conducted on the case study additionally concluded that this reduced 

greenhouse gas emissions by 77% (Minnesota Pollution Control Agency, 2014). By no longer 

purchasing disposable utensils, that previously had to be trucked in monthly, the middle 

schools ultimately reduced overhead costs and reduced the annual per student cost from $6.89 
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to $4.83 (Minnesota Pollution Control Agency, 2014). The school collected the reusable utensils 

at the end of each lunch period, by placing a collection container next to their existing waste 

sorting stations. The case study found that because cafeteria staff no longer had to stock, open, 

and manage boxes of disposable utensils, overall handling time spent by cafeteria staff 

increased only by a total of 20 minutes per lunch period (Minnesota Pollution Control Agency, 

2014). Prior to the experiment, staff ran an average of 38 dishwasher loads each day, a number 

that increased to 41.5 loads after making the switch to reusable utensils (Minnesota Pollution 

Control Agency, 2014). 

For more information on the Minnetonka reusable utensils case study, please see here: 
 
Minnetonka Reusable Utensils Case Study 
 
1d. On-site Composting: 
 

Composting in schools is a hands-on method for teaching students how food is grown 

and other key environmental science concepts. Composting is recommended for the 60% of 

Santa Rosa City Schools’ schools that currently maintain a campus garden. Utilizing onsite 

composting within schools, not only reduces the amount of waste that is sent to landfills, but 

also provides soil nutrients that can increase both plant quality and crop yields. Because these 

schools already enlist a garden club and teacher volunteers to maintain the gardens, these 

students and teachers may also be trained to ensure other students and staff are composting 

correctly. Compost bins vary in cost, typically ranging from $100-$500, these costs are generally 

offset by the reduction in waste and subsequent reduction in trash utility bills. 

 

 

https://www.pca.state.mn.us/sites/default/files/p-p2s6-16.pdf
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Discussion 
 

The ultimate purpose of the Sustainability Management Plan for Santa Rosa City Schools 

is to find ways to 1) reduce operating costs, 2) encourage pro-environmental behavior/practices 

at the student and staff levels, and 3) reduce the district’s reliance on natural resources and, in 

turn, decrease the district’s environmental footprint. The strategies presented throughout this 

paper have shown to be effective methods in schools and organizations around the world. The 

majority of these solutions require little capital costs and provide significant benefits for both 

the environment and for Santa Rosa City School’s bottom line. The paper focuses on the three 

main areas where the school district can reduce costs while simultaneously reducing reliance 

on resources: energy, water, and waste.  

Energy conservation strategies that have been implemented through the application of 

the Energy Program, including the utilization of behavior psychology techniques to promote 

conservation awareness and pro-environmental behavior, better management of school 

buildings’ energy usage from proper HVAC scheduling and zoning, standardizing classroom 

thermostat capabilities, and ensuring that equipment remains off during holiday breaks and 

weekends has contributed to SRCS’s overall 14.5% reduction in electricity use and a 28% 

reduction in natural gas use. Energy Efficiency Measures additionally contribute to this 

electricity and natural gas usage reduction, including replacing old florescent lighting fixtures 

with new energy efficient LED fixtures, replacing old inefficient HVAC units with new higher 

SEER units, and installing a new Building Automation System – and while the solar panels 

installed at three SRCS schools do not reduce overall energy consumption, they do reduce the 

amount of greenhouse gas emissions generated by the district. This reduction in community 
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greenhouse gas emissions helps to mitigate climate change and its impacts, which include the 

extreme weather events suffered by Sonoma County: wildfires, drought, and flooding. 

Looking forward, this paper hopes to encourage district leadership that while the 

implementation of the Energy Program is a good start in working toward sustainability, there is 

more work to be done, as highlighted by the recommended energy management, water 

management, and waste management strategies. Implementing a district-wide energy 

competition, power management software, routine preventative maintenance, and phasing out 

old appliances with efficient ENERGY STAR certified appliances, will help to further reduce 

energy usage and, in turn, greenhouse gas emissions. Monetary savings from reduced energy 

usage may then be used to upgrade to Sonoma Clean Power’s more expensive “Evergreen” 

electric generation plan, which consists of 100% renewable energy – allowing the district to 

tout a carbon neutral status.  

While climate change poses a significant threat to the region, SRCS should also be 

concerned about the potential for future water scarcities in California. This report recommends 

several strategies for reducing landscape water usage while concurrently increasing plant 

health, including fixing leaks, removing turf grass, embracing sustainable landscaping, utilizing 

landscape water budgets, and, in the future, installing graywater systems. Reducing water 

usage not only reduces overhead costs, but also ensures that water supplies may be sustained 

over longer periods – helping the region to fare better under the severe drought conditions it is 

prone to. 

Lastly, this report recommends several strategies for reducing SRCS’s waste output and, 

in turn, reducing its trash utility costs and environmental footprint. These recommended 
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strategies include implementing waste management awareness and food share programs, 

eliminating single-use plastics in cafeterias, and composting directly in existing school gardens. 

Because each of the recommended waste management, water management, and 

energy management strategies are derived from case studies from schools around the world, 

peer-reviewed literature, and government recommendations, there are several limitations of 

this study. Students and staff may be resistant to the recommended changes or there may be 

unforeseen challenges in implementing strategies. For example, students may accidentally take 

home or throw away reusable utensils, costing the district more money in replacement fees 

than it does to continue purchasing single-use utensils. Overcoming these types of challenges 

will require a concerted effort from multiple parties including students, lunch staff, teachers, 

and parents. Increasing signage and/or student involvement by assigning various student-led 

groups to monitor utensil collection are just some of the ways to ensure this waste 

management strategy is successful. 

This report aims to acknowledge and provide information on methods of overcoming 

the many challenges associated with implementing sustainability initiatives within underfunded 

public K-12 schools. There will inevitably be financial limitations faced in working to implement 

these sustainability strategies and it is understood that many of the recommended 

sustainability strategies will need to be rolled out gradually over time, as money and resources 

become available. As conditions change, some sustainability strategies may become too 

expensive and/or difficult and acceptable alternatives will need to be researched for future 

implementation. As technologies advance and/or funding becomes available, this Sustainability 
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Management Plan should be updated to match current trends in sustainable 

infrastructure/practices. 

The recommended sustainability initiatives have proven to be effective methods for 

reducing overhead costs, reducing reliance on natural resources, and bettering 

local/community health. These methods have been tested thoroughly throughout various 

organizations, including in K-12 schools, which has led them to become recommended 

government and/or peer-reviewed sustainability methods. Many of the recommended 

sustainability strategies in this report improve and expand upon projects or plans that have 

previously been implemented. These recommended sustainability initiatives seek to utilize that 

momentum and build upon the success of the preceding initiatives. As displayed throughout 

this report, the longstanding practices of resource conservation, efficiency, and reuse have 

been and continue to be determining factors in achieving sustainability goals. 

Conclusion 
 

The future of the world depends on sustainability and sustainability is the future of the 

world. Instilling sustainability into our institutions, especially at the school level, will not only 

normalize operating through a sustainable lens, but will also set an example for the future 

leaders of the next generation. As the world looks to battle climate change, resource scarcities, 

and solid waste storage shortages, it is becoming increasingly more urgent that institutions, 

around the world, take the lead in showing their communities how to live more conservation 

oriented and equitable lifestyles. As the global population increases and environmental issues 

become dire, it is critical that we meet the moment with the tools that we have available, 

rather than making costly excuses. While this requires a greater hands-on management 
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approach, it also provides significant benefits in terms of reduced costs, increased longevity, 

and improved local and global public health.  

As many of the strategies recommended throughout this paper are acknowledged as 

universally beneficial (i.e. identifying and fixing leaks), this report aims to serve as a 

foundational baseline for school districts who are looking to operate more sustainably, but are 

unsure where to begin. Many, if not most, of these recommended strategies will work for other 

school districts, but some will need to be altered to account for differing geographical and 

weather conditions, financial circumstances, and available technology. While this research aims 

to be a roadmap for other school district’s looking to implement their own Sustainability 

Management Plan, most of these recommendations are tailored specifically to the geographic 

region and operations of Santa Rosa City Schools. 

As the global COVID-19 pandemic ravages the Earth and California schools remain 

closed throughout the duration of the summer, the need for a focus on sustainability in schools 

is more apparent than ever. Because of SRCS’s ongoing Energy Conservation and Efficiency 

Program, equipment, such as classroom HVAC units, are not currently operating for empty 

classrooms – helping SRCS to reduce utility costs throughout the duration of this period of 

financial uncertainty. As the number of school districts looking to implement their own 

Sustainability Management Plan increases, state and federal governments should recognize the 

value of these initiatives and work with schools to allocate funding for these valuable projects. 

Similar to California’s Prop 39 initiative that has provided schools with the needed funding for 

energy efficiency upgrades, additional support and funding will be needed to help K-12 schools 

achieve their sustainability goals. As more schools and organizations begin to recognize the 
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value of creating and implementing their own Sustainability Management Plan, this report 

serves to call upon Santa Rosa City Schools to become a blueprint for those looking to begin 

their own sustainability journey. 
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