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Key Indicator 2019  

Climate Change – How Do We Respond? 
 

Executive Summary 

Climate change will impact the socio-economic viability of every community while also affecting 

infrastructure, built systems, social aspects and public health. Extreme and rapid changes in 

temperature, precipitation, and sea level are certain to impact health, natural resources, coastal 

ecology, transportation, energy infrastructure, and food and water security.1 In 2018, Sustainable 

San Mateo County’s Annual Key Indicator Report presented the complex interconnection between 

systems and behaviors that drive greenhouse gas (GHG) emissions and how these emissions lead 

to climate change, highlighting the urgent need to take action.  

The Annual Key Indicator Report 2019 continues to explore climate change with a focus on key 

actions which are being driven by multiple agencies and businesses in San Mateo County (SMC). 

The report presents long term hazard mitigation strategies for wildfires and inundation, 

infrastructure management of transportation and renewable energy systems, and human welfare 

aspects of health, adaptation and resilience-building along with social equity as a cross-cutting 

theme weaved in throughout the report.  

 

 

 

 
1 https://www.washington-apa.org/assets/docs/2015/Ten_Big_Ideas/cc-emergency-management.pdf 
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Long Term Planning for Emergency Preparedness 

SMC’s location as a coastal county exposes it to high risk of inundation. The recent incidences of 

deadly wildfires that continue to grow in intensity and frequency have also impacted huge 

populations in SMC. The report highlights some of the key long-term climate-change risks as well 

as public agencies that have come together to respond to them.  

Risks and exposures caused or aggravated by climate change 

Wildfires – Factors that exacerbate the risk of wildfires 

include lower precipitation levels, high temperatures, 

drying out of vegetation, and anthropogenic factors such 

as construction near high-risk areas, negligent behavior 

during campfires, and ignorance of fire prevention and 

preparation measures.2 California Department of 

Forestry and Fire Protection (CAL FIRE) has created 

Fire Hazard Severity Zones (FHSZs) in San Mateo 

County to identify vulnerable areas based on factors 

such as terrain, weather, fuel (vegetation), and fire 

history and can be found here.   

Sea Level Rise: Sea level rise (SLR) is primarily driven 

by three factors: thermal expansion 

of ocean waters, melting glaciers, 

and loss of polar ice sheets. Even 

though there have been different 

scenarios projected for SLR, it will 

certainly lead to coastal erosion, 

wetland flooding, contamination of 

aquifers and agricultural soil with 

salt, and coastal flora and fauna loss. 

It will also impact infrastructure and 

built systems in low-lying areas and 

force coastal communities (most of 

which are socially vulnerable and 

disadvantaged) and businesses to 

move inland, thereby affecting 

millions of lives and business continuity. 

 
2 http://www.sanmateocourt.org/documents/grand_jury/2018/wildfire.pdf 

https://planning.smcgov.org/documents/san-mateo-county-hazards-california-state-fire-severity-zones
http://www.sanmateocourt.org/documents/grand_jury/2018/wildfire.pdf
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SMC is considered to be one of the most 

at-risk county in California from SLR, 

according to this press release by Climate 

Central. Specifically, in SMC, several low-

lying wastewater treatment plants that 

serve multiple cities are at risk of a 3-foot 

SLR, and San Francisco International 

Airport (SFO) is at risk of a 2-foot SLR. 

The adjoining map contains details of at-

risk infrastructure in different SLR 

scenarios. The complete vulnerability 

assessment of SMC can be accessed here. 

To know more about potential value of 

damages to homes and properties, use this 

interactive tool created by the Union of 

Concerned Scientists (UCS). To explore 

flood maps and know more about areas 

under inundation in different SLR 

scenarios, use this interactive tool created 

by Our Coast, Our Future.   

Graph: Areas inundated with 1 ft to 3 ft SLR. 

Source – County of San Mateo Sea Level Rise 

Vulnerability Assessment, Pg 52. Accessed here. 

 

Flooding/inundation in low-lying areas due to sea level rise and storm surges/ extreme 

tides: The SMC bay shoreline comprises features such as natural tidal marshes, mudflats, a 

network of non-engineered berms, engineered flood protection structures (e.g., levees and 

floodwalls) and engineered shoreline protection features (e.g., bulkheads, revetments, and rip-

rap). They all serve as the first line of defense to flooding risks and protect the densely built 

inland areas from coastal hazards. To read the full range of multiple sea-level-rise scenarios, 

inundation risks, and adaptation strategies, check here.  

https://www.climatecentral.org/pdfs/SLR-CA-SM-PressRelease.pdf
https://www.climatecentral.org/
https://www.climatecentral.org/
https://seachangesmc.org/wp-content/uploads/2018/03/2018-03-12_SLR_VA_Report_2.2018_WEB_FINAL.pdf
https://ucsusa.maps.arcgis.com/apps/MapSeries/index.html?appid=cf07ebe0a4c9439ab2e7e346656cb239
http://data.pointblue.org/apps/ocof/cms/index.php?page=flood-map
http://data.pointblue.org/apps/ocof/cms/
https://seachangesmc.org/wp-content/uploads/2018/03/2018-03-12_SLR_VA_Report_2.2018_WEB_FINAL.pdf
http://www.adaptingtorisingtides.org/wp-content/uploads/2016/07/SanMateoCo_Bayshore_Final_Report_w_Appendices.20160523_web.pdf
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Figure: Shoreline cross-section showing permanent inundation and temporary 

flooding.  

Source: Report on Sea Level Rise & Overtopping Analysis for San Mateo County’s 

Bayshore, accessed here.  

Costal erosion due to water inundation and human activities will disrupt natural sediment deposits 

and disturb ecosystems that serve as a natural barrier to such erosion. Responses to coastal erosion 

vary from expensive and less sustainable hard structural protection measures like building seawalls 

and levees to natural and more sustainable habitat restoration measures, known as green 

infrastructure. Green infrastructure uses vegetation, soils, and other elements and practices to 

restore some of the natural processes required to manage water and create healthier urban 

environments. At the city or county level, green infrastructure is a patchwork of natural areas that 

provides habitat, flood protection, cleaner air, and cleaner water. To understand more about coastal 

changes due to sea level rise, please read here.   

Saline water inundation due to sea level rise and groundwater over-exploitation may also result 

in saltwater intrusion contaminating the drinking-water sources and may threaten freshwater 

supplies in SMC, which relies on groundwater for about 40% of its total water supply. To know 

more about groundwater sources in SMC, please read here. 

Stakeholders doing long-term planning for emergency preparedness should consider shifting 

demographics, the economic costs and response capacity associated with social inequities, health 

care affordability, and inflated food and water prices ensuing from extreme weather events. They 

should integrate focused risk-reduction strategies and resilience building efforts for socially 

vulnerable populations into comprehensive planned responses for a more equitable outcome. For 

more information on SMC’s hazard vulnerability assessment and emergency response plan, read 

here. An online and publicly available tool is Climate Central’s Surging Seas Risk Finder that 

provides downloadable tables and figures by zip codes/areas to map SLR and helps determine 

exposure along with providing insights on how to respond to risks.  

http://www.adaptingtorisingtides.org/wp-content/uploads/2016/07/SanMateoCo_Bayshore_Final_Report_w_Appendices.20160523_web.pdf
https://pubs.usgs.gov/circ/c1075/change.html
https://www.smcsustainability.org/energy-water/groundwater/
https://hsd.smcsheriff.com/sites/default/files/downloadables/2%20-%20Hazard%20Vulnerability%20Assessment.pdf
https://riskfinder.climatecentral.org/
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In response to SMC’s exposure to SLR and its long term impacts, SMC and 20 cities are forming 

a Flood and Sea Level Rise Resiliency Agency to create multi-jurisdictional solutions, avoid 

duplication of efforts, and create a unified voice that will better position the county and its cities 

to obtain state and federal funds for shoreline protection from SLR. This new agency will 

consolidate the work of the SMC Flood Control District (FCD) and Flood Resiliency Program 

(FRP) through integrated regional planning, project implementation, and long-term maintenance. 

More information can be found here.   

Exposure to hazards such as wildfires and sea level rise will greatly impact SMC’s infrastructure 

and built environment such as transportation networks, energy systems etc. Sea level rise will 

impact 6% of rail stations, 20% of highways and local roads, the SFO and San Carlos airports, and 

the Port of Redwood City in SMC.3 Floods, landslides, and other natural disasters can lead to 

infrastructure damages that may result in loss of accessibility by communities that could become 

isolated. Emergency officials may find it difficult in these situations to reach out to help those in 

need. Along with emissions reduction, it is critical to fortify existing transportation infrastructure 

to adapt to these projected hazards. To know more about adaptation plans, refer to this report’s 

adaptation section. Read SMC’s full Hazard Mitigation Plan here.  

Transportation also has significant impact on GHG emissions and air quality which is discussed 

in detail in the next section. Laying out infrastructure and incentives for renewable energy and 

energy efficiency and transitioning to clean energy can help mitigate GHG emissions. 

Transportation’s impact on GHG emissions: In 2012, the transportation sector contributed to 

about 61 percent of total GHG emissions in SMC.4 Solo driving accounts for most of the GHG 

emissions by this sector.5 These high levels of emissions can be attributed to the fact that SMC is 

located in between two major employment hubs, San Francisco and Santa Clara counties.6 Idling 

for more than 10 seconds uses more fuel and produces more emissions that contribute to smog 

and climate change than stopping and restarting your engine does.7 That, combined with the lack 

of affordable housing closer to the workplace, results in an estimated 400,000 workers 

commuting into, out of, or within SMC. The overall average commute time in SMC has 

increased from 27.8 minutes in 2015 to 29 minutes in 2016.8  

 
3Sea Change San Mateo County (2019), A PREPARED AND STRONGER COMMUNITY (VULNERABILITY ASSESSMENT) 
4https://planning.smcgov.org/sites/planning.smcgov.org/files/documents/files/SanMateoCo_%20Inventory%26ReductionTarget

Memo-3-5-12.pdf 
5 http://www.sanmateocourt.org/documents/grand_jury/2018/electric_vehicle.pdf 
6 Transportation. Sustainable San Mateo. http://www.sustainablesanmateo.org/home/indicators/transportation/ 
7 https://www.edf.org/attention-drivers-turn-your-idling-engines 
8 http://www.vitalsigns.mtc.ca.gov/commute-time 

https://resilientsanmateo.org/
https://resilientsanmateo.org/
https://planning.smcgov.org/sites/planning.smcgov.org/files/documents/files/San%20Mateo%20HMP%20-%20Volume%20II%20-%20Final%20083016.pdf
https://seachangesmc.org/vulnerability-assessment/
http://www.sanmateocourt.org/documents/grand_jury/2018/electric_vehicle.pdf
http://www.sustainablesanmateo.org/home/indicators/transportation/
https://www.edf.org/attention-drivers-turn-your-idling-engines
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Source: On the Map (U.S. Census Bureau, Center for Economic Studies)  

The charts above highlight that more residents commute out rather than work within the county – 

about 6 out of 10. This number has been steadily increasing since 2002. The graph below 

highlights that change, showing that whereas nearly 54 percent of residents worked outside the 

county in 2002, just under 62 percent commuted out of the county in 2017.  

 

 

 

 

 

 

 

 

 

Source: On the Map (U.S. Census Bureau, Center for Economic Studies) 

In 2019, the American Lung Association's annual State of the Air report ranked the San Francisco 

Bay Area among the 10 worst U.S. metropolitan areas for ozone short-term and annual particle 

pollution. The report gave SMC a D in air quality, which is defined as one week or more of 

unhealthy air conditions.9 One reason behind this poor showing is more “super-commuters,” i.e., 

drivers spending more time on the road to get to and from work.10 According to Home For All, 

83,000 new jobs were created in SMC between 2010 and 2017, but only 7,100 housing units were 

 
9 Hagemann, H. (2019), BAY AREA AIR QUALITY TAKES A HIT IN LATEST REPORT, KQED.org 
10 Hagemann, H. (2019), BAY AREA AIR QUALITY TAKES A HIT IN LATEST REPORT, KQED.org 

58%

42%

In-Bound and Out-Bound Commute

San Mateo County, 2007

Percent of Residents that Work Outside the County

Percent of Residents that Work in the County

61.5%

38.5%

In-Bound and Out-Bound Commute
San Mateo County, 2017

Percent of Residents that Work Outside the County

Percent of Residents that Work in the County

https://www.lung.org/our-initiatives/healthy-air/sota/city-rankings/states/california/
https://www.lung.org/our-initiatives/healthy-air/sota/city-rankings/states/california/san-mateo.html
https://www.kqed.org/science/1940677/heres-how-the-bay-area-did-in-latest-annual-air-report
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built.11 Additionally, many of the jobs created in SMC are not high-paying jobs; half the people 

working in the county make less than $50,000 a year and cannot afford housing there.12 In 2016, 

the annual median home price for single-family homes in SMC was $1.3 million, which increased 

to $1.58 million in 2018. This is more than 20% increase over a period of two years.13 The lack of 

sufficient, affordable housing directly impacts transportation, increasing commute times on a 

regional level. The State of the Air 2019 report also adds to the evidence that a changing climate 

is making it harder to protect human health due to worsening ozone and particle pollution. Read 

the Public Health section of this report to know more about air-quality impacts on health. 

Energy use, GHG emissions, and transportation are inextricably linked. San Mateo’s Countywide 

Transportation Plan 2040 aims to provide cleaner transportation, development of pedestrian and 

cycling pathways, and more incentives to purchase electric vehicles. The graph below shows 

transportation emissions in SMC in 2015, and how they are projected to decline by 2040. It is 

evident that they fall almost one million MTCO2e units below the state’s 2040 goals. 

 

Figure: County-wide on-road Transportation GHG emissions and reduction goals. 

Source: San Mateo Transportation Programs Climate Impact Report, Nov 2018. Accessed 

here  

Shortage of affordable, interconnected and public transportation and affordable housing near 

workplaces in SMC impacts low-income people and people of color more than other communities 

and is a critical indicator of social inequity in response to climate change. To know more about 

shortage of affordable housing near workplaces and its social impact, read the Housing Council 

Leadership of SMC’s report. In 2018, SMC voted for a ½% sales tax, Measure W, that will 

generate $80 million per year in sales tax revenue for the next 30 years to improve public transit, 

create safer bike and pedestrian routes, reduce traffic, repair roads, and address other urgent 

community needs14. A full 50% of the funds will go to SamTrans, Caltrain, paratransit, and other 

mobility services to better serve low-income communities and communities of color, youth, 

 
11 Source: CA EDD, U.S. Census, American Community Survey. Retrieved from https://homeforallsmc.org/challenge/ 
12 Moving San Mateo County Forward: Housing and Transit at a Crossroads. Housing Leadership Council. (2018). Retrieved 

from http://hlcsmc.org/wp-content/uploads/2018/06/HLC2018-MovingReport-v7web-1.pdf 
13 San Mateo County Association of Realtors Market Data. Retrieved from https://www.samcar.org/market-data.htm 
14 https://yli.org/2018/11/transit-justice-measure-w-passes-in-san-mateo-county/ 

http://ccag.ca.gov/wp-content/uploads/2017/01/5-San-Mateo-CTP-Final-Draft-v2.1.1.pdf
http://ccag.ca.gov/wp-content/uploads/2017/01/5-San-Mateo-CTP-Final-Draft-v2.1.1.pdf
http://52.43.20.201/wp-content/uploads/2018/11/C-CAG-Climate-Action-Report-11-20-18_DRAFT1.pdf
http://hlcsmc.org/wp-content/uploads/2018/06/HLC2018-MovingReport-v7web-1.pdf
http://www.smcta.com/about/Measure_W.html
https://homeforallsmc.org/challenge/
http://hlcsmc.org/wp-content/uploads/2018/06/HLC2018-MovingReport-v7web-1.pdf
https://www.samcar.org/market-data.htm
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seniors, people with disabilities, and transit-dependent populations throughout the county. To read 

more about this initiative, click here.  

 

Caltrain Electrification is a key component of the CalTrain Modernization Program (CalMod). The 

current project will electrify the corridor from San Francisco to San Jose and will replace 75% of 

Caltrain’s diesel service with electric, thereby providing cleaner and greener service to Caltrain 

users. Phasing of these electric trains are expected to begin in during late 2021.15  

Public transportation options within the county provide alternative transportation resources, 

notably to elderly people and those who need more help getting around. The 65+ age group makes  

15% of San Mateo County’s population. The proportion of older adults in San Mateo County is 

projected to rise by 82 percent by the year 204016. The 75+ age group will more than double in 

that time. A list of public transportation options is available here. March 2019 marked the launch 

of San Mateo County Mobility Resource Center, an informational program that matches elders 

with appropriate transportation services. Click here to know more about this initiative.  

Along with transportation, transition of other high emitting sectors to renewable energy and energy 

efficient built systems is critical from the perspective of climate change mitigation and is discussed 

in the next section. 

Renewable Energy and Energy Efficiency  

The graph below shows the sectors emitting the most greenhouse gases and the trend from 2010 

to 2015 in San Mateo County.  Transportation and energy consistently emerge as top emitting 

sectors.  

 

 
15 http://www.caltrain.com/projectsplans/CaltrainModernization.html 
16 SamTrans (2019), TRANSIT DISTRICT LAUNCHES SAN MATEO COUNTY MOBILITY RESOURCE CENTER - 

http://www.samtrans.com/about/MediaRelations/news/Transit_District_Launches_San_Mateo_County_Mobility_Resource_Cent

er.html 

https://yli.org/2018/11/transit-justice-measure-w-passes-in-san-mateo-county/
https://www.smchealth.org/sites/main/files/file-attachments/san_mateo_co_senior_mobility_guide.pdf
http://www.peninsularides.com/
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Source: Open SMC data. Check here for weblink. 

Most of those emissions come from use of fossil fuels like coal and natural gas. In contrast, most 

renewable energy sources produce little to no global warming emissions. Even when including life 

cycle emissions of clean energy (i.e., the emissions from each stage of a technology’s life—

manufacturing, installation, operation, decommissioning), the global warming emissions 

associated with renewable energy are minimal.17  

Reach codes: Peninsula Clean Energy (PCE), Silicon Valley Clean Energy (SVCE) and the San 

Mateo County Office of Sustainability (OOS) are joining together to reduce GHG emissions within 

their service territories by developing forward-thinking building and transportation electrification 

reach codes. Reach codes aim to update local building codes concurrently with the state-required 

adoption of the 2019 Standards. It may include: 

• Prescriptive Codes: Require one or more specific energy efficiency measures 

• Performance Codes: Require a building to perform more efficiently based on accepted 

computer modelling and allow trade-offs between energy efficiency measures.  

Reach codes are established to realize the benefits of GHG free electricity by electrification of new 

and existing buildings and transportation vehicles. Electrification transitions buildings and 

vehicles away from natural gas and gasoline to clean energy provided by PCE & SVCE. A detailed 

timeline and implementation can be viewed here. 

Improving energy efficiency: Energy efficiency entails using less energy to perform the same 

task and is one of the easiest and most cost-effective solutions in addressing climate change. 

Consumers can switch to energy-efficient light bulbs (such as LED bulbs) to reduce electricity 

consumption. LED lightbulbs use less than 30% of the energy that other lightbulbs use to light 

homes and last longer than other lightbulbs. More sophisticated solutions for reducing carbon 

footprints include building retrofits and smarter grids and improving energy efficiency in our built 

environments. These sophisticated solutions not only reduce GHG emissions, but also have the 

additional benefit of reducing the risks of illness. Buildings that are older, poorly insulated, or 

made of materials that retain heat require more energy to regulate temperature. Improving 

insulation and utilizing innovative building techniques, such as putting gardens or vegetation on 

the roofs of buildings or promoting white roofing can lead to a decrease in energy use. White 

roofing involves painting a roof with solar white coating that can reflect up to 90% of sunlight and 

thus reduce the amount of heat buildings give off.18 Check here for more information on white 

roofs.  

Cooler buildings are a safe place for vulnerable populations such as the elderly and infants and can 

also decrease the Urban Heat Island effect. This is a measurable increase in air and land surface 

temperature that results from replacing vegetation with concrete and asphalt or heat absorbing 

infrastructure things like buildings and roads.  The Heat Island effect can lead to increased summer 

 
17 https://www.ucsusa.org/clean-energy/renewable-energy/public-benefits-of-renewable-powe 

18 http://www.whiteroofproject.org/faq 

https://data.smcgov.org/Environment/San-Mateo-Greenhouse-Gas-Emissions-Summary-column-/34xa-hzqk
https://peninsulareachcodes.org/
https://www.peninsulacleanenergy.com/
https://www.svcleanenergy.org/
https://www.smcsustainability.org/
https://www.smcsustainability.org/
https://peninsulareachcodes.org/#timeline
http://www.whiteroofproject.org/
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energy use, stress on the power grid, increased pollution, and exacerbate health hazards such as 

asthma.  

  

 

 

 

 

 

 

 

 

 

 

 

 

Urban Heat Island Map for August 2018          High Surface temperature July 2019 

 

SMC’s pathway to clean energy transition can be accessed in the report Energy and Water Strategy 

2025. That report lays out the strategy to decarbonize and shift to clean energy by leveraging 

passive design and smart building technologies to optimize and reduce energy use in existing 

buildings, promoting policy and high efficiency design approaches for zero net carbon in new 

construction and aligning energy demand (loads) with renewable energy generation for grid 

stability. The county will support rapid community shifts to generating 100% GHG-free electricity, 

electrifying the transportation network, and increasing electric vehicle charging infrastructure 

(EVCI).  

Energy and water strategy report 2025 also highlights some of the main challenges to clean energy 

transition such as costs associated with retrofitting and upgrading existing building to increase 

energy efficiency, improving the building envelope, and electrifying space and water heating 

systems. While building codes have continued to become more stringent for new construction, 

existing buildings form most of the built environment, and further innovations are needed for 

decarbonization of existing buildings. The grid infrastructure also needs to be updated to support 

electrification and distributed energy resources to ensure adequate capacity for increased and 

distributed loads. SMC’s pathway to zero carbon and building electrification includes installing 

http://ccag.ca.gov/wp-content/uploads/2019/03/SMC-Energy-and-Water-Strategy-2025-MARCH-2019-DRAFT.pdf
http://ccag.ca.gov/wp-content/uploads/2019/03/SMC-Energy-and-Water-Strategy-2025-MARCH-2019-DRAFT.pdf
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solar photovoltaic (PV) systems on all new non-residential buildings and pre-wiring all residential 

buildings for future electric water heater systems.   

Currently, San Mateo County residents have the option to get their electricity provided by 

Peninsula Clean Energy (PCE), a community choice energy (CCE) program that generates cheaper 

and cleaner electricity from 100% renewable sources such as a mix of wind, hydro, and solar power. 

For more information on this program, please check here. PCE’s detailed strategy can be accessed 

here.  PCE solar customers can enroll in a special billing arrangement that allows customers with 

solar PV systems to get the full retail value of the electricity their system generates. The meter 

tracks the difference between the amount of electricity a customer’s solar panels produce and the 

amount of electricity the customer uses during each billing cycle. When the panels produce more 

electricity than the usage, the customer receives a credit on the bill. This is known as net energy 

metering. Click here for more information. 

Another initiative is the Peninsula Advanced Energy Community (PAEC), based in southern San 

Mateo County. It aims to accelerate the deployment 

of Advanced Energy Communities (AECs) through 

a comprehensive and multi-pronged strategy as 

shown in the graphic.  

The initiative is anticipated to save energy 

consumers over $25 million, generate over $100 

million in regional economic output, create $35 

million in local wages, and reduce GHG emissions 

by nearly 800 million pounds over 20 years. The 

PAEC’s full report and planned milestones can be 

accessed here. 

 

For demand side management, Gamified Demand Response (GDR) is a method that pays users 

to reduce their electricity consumption during peak demand times such as summer afternoons by 

offering lower tariffs for non-peak time periods such as nighttime. In business-as-usual scenario, 

in order to meet the peak energy demand, utilities usually spin up a fast-acting power plant (such 

as a Peaker plant) to meet the excess demand. One company that applies GDR is OhmConnect. It 

sends out messages during “OhmHours” (peak demand) for its users to curb their electricity 

consumption. If energy consumption is less than the forecasted demand, users will be paid credits 

that can be cashed out.19  

 
19 https://www.ohmconnect.com/how-it-works/what-is-an-ohmhour 

https://www.peninsulacleanenergy.com/energy-sources/
https://www.peninsulacleanenergy.com/
https://www.peninsulacleanenergy.com/wp-content/uploads/2017/12/PCE-FINAL-2017-IRP_121817_Updated.pdf
https://www.peninsulacleanenergy.com/solar-net-metering/
https://clean-coalition.org/wp-content/uploads/2019/07/PAEC-Final-Report_CEC-500-2019-025.pdf
https://www.ohmconnect.com/
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Electric vehicle charging infrastructure (EVCI): To stimulate demand for electric vehicles, it 

is necessary to lay out a planned 

infrastructure for EV charging stations 

that is consistent with demand 

projections, and also to have a source 

of clean energy for these stations. 

PAEC’s Electric Vehicle Charging 

infrastructure (EVCI) Master Plan 

recommends the Staumbaugh-Heller 

area of Redwood City as the primary 

geographic location for additional 

chargers, and East Palo Alto as a 

secondary location.  

Figure: Potential EVCI sites in Redwood City. Click here 

for details 

  

To incentivize uptake of EVs in SMC, Peninsula Clean Energy, the California Energy Commission, 

and Center for Sustainable Energy are partnering to launch an incentive project in San Mateo 

County in 2020 to increase publicly available EV charging locations with investments potentially 

reaching $24 million. Using $12 million from PCE and an additional $12 million proposed by the 

California Energy Commission (CEC), thousands of charging stations will be installed in San 

Mateo County over the next four years. Read here for more details.  

Integrating transportation and land use policies: Better integration of transportation and land 

use policies can reduce GHG emissions and improve our health at the same time.  In places with 

greater distances between homes, workplaces, and everyday destinations, commuters drive more 

and produce more automobile emissions. By developing communities where our everyday 

destinations—schools, places of work, medical care and shopping centres- are closer together and 

easily linked by accessible transit services, we can reduce the number of cars on the road.  Less 

driving means reduced car exhaust, reduced greenhouse gas emissions, and improved air quality. 

In addition, the development of neighborhoods with accessible destinations close-by can lead to 

increased physical activity within a community, with more people choosing to walk to work or to 

run an errand. This can reduce motor vehicle collisions, improve air quality, and increase physical 

fitness that will significantly contribute to better health, adaptation and resilience building of the 

communities. These aspects are discussed in detail in the next two sections of this report.  

Public Health 

Climate change will aggravate diseases and negatively impact health care systems as extreme 

weather events become more frequent20. It is important for health systems to be resilient to these 

events so that they can be ready to serve when needed the most. An illuminating case is that of 

 
20 https://www.lung.org/our-initiatives/healthy-air/sota/key-findings/ 

https://clean-coalition.org/wp-content/uploads/2019/07/PAEC-Final-Report_CEC-500-2019-025.pdf
https://clean-coalition.org/wp-content/uploads/2019/07/PAEC-Final-Report_CEC-500-2019-025.pdf
https://clean-coalition.org/wp-content/uploads/2019/07/PAEC-Final-Report_CEC-500-2019-025.pdf
https://www.energy.ca.gov/
https://energycenter.org/
https://www.peninsulacleanenergy.com/ev-charging-incentives/
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Texas Medical Center (TMC), which learned lessons from hurricanes and tropical storms Katrina 

(2005), Rita (2005), and Allison (2001). These storms deluged Houston with floodwaters and cut 

off patients from needed medical care.  The medical center then built its own new heat and power 

utility plant (which, by the way, emits reduced carbon) high enough to resist flooding and installed 

submarine doors to protect its basement floors from incoming water. TMC managed to remain 

fully operational during hurricane Harvey in 2017. Read here to know more. 

Diseases aggravated by climate change and particulate matter:  

• Heat-related illnesses: Gradual or sudden increases in temperatures raise the risk of 

serious heat-related illnesses, such as dehydration and heat stroke, and aggravates existing 

respiratory and cardiovascular conditions. These risks require a comprehensive heat 

response plan that focuses on vulnerable populations and high-risk neighborhoods. Click 

here to learn more about heat-related illnesses and here to learn ways to remain cool during 

hot temperatures.  

• Vector-borne diseases: Warmer temperatures and greater rainfall create the ideal 

conditions for the spread of vector-borne diseases, which are transmitted by animals such 

as mosquitoes and ticks. Human Hantavirus Cardio-pulmonary Syndrome (HCPS), Lyme 

disease, and West Nile virus are three diseases that climate change may exacerbate in 

California. Click here to know more. According to the Wildlife Conservation Society 

(WCS), there are 12 pathogens that could spread into new regions due to climate change21, 

the potential impacts of which include plagues, red tides, cholera, and Ebola. Click here to 

read WCS’s full report, which recommends using predictive analytics, pinpointing possible 

hot spots, and educating the public on recognizing the early signs of vector-borne diseases. 

• Food and water contamination and water-borne diseases: Heavy rainfall and flooding 

put agriculture, sewage and drainage systems at risk while also contributing to the spread 

diseases related to food and water contamination and poor sanitation. Such a situation can 

quickly result in an epidemic of a disease such as cholera. Read here to know more about 

San Mateo City’s Clean Water Program, which aims to upgrade the aging wastewater 

collection and treatment system with advanced infrastructure that will provide reliable 

services for years to come. 

• Air pollution and related illnesses: Warmer temperatures increase the concentration of 

allergens, such as pollen, as well as ground-level pollutants such as ozone that aggravate 

allergies and increase the risk of respiratory and asthma complications and are also linked 

to poor cardiovascular outcomes. Hazards such as wildfires also result in soot, burns and 

smoke inhalation, as well as eye and respiratory illnesses. Check EPA's air quality index 

(AQI) here to see the current air quality conditions for your location. 

• Mental health - People who experience severe weather disasters such as wildfires may 

also suffer from mental health illnesses, trauma or stress-related disorders that can severely 

impair their ability to bounce back to normalcy. 

 
21 https://www.sciencedaily.com/releases/2008/10/081007073928.htm 

https://www.tmc.edu/news/2018/07/the-worlds-largest-medical-city-is-ready-for-the-storm/
https://ephtracking.cdc.gov/InfoByLocation/?FIPS=6081&topics=1,10,2,3,4,5,6,7,8
https://www.familycareinc.org/health-news/how-stay-cool-hot-weather/
https://www.smchealth.org/mosquito-borne-diseases
https://www.sciencedaily.com/releases/2008/10/081007073928.htm
http://cleanwaterprogramsanmateo.org/
https://airnow.gov/
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For source link, click here 

To know more about climate-change-induced health threats, please read here. To track health and 

environment data compiled by the Centre for Disease Control (CDC), click here. Initiatives within 

the Bay Area such as the Bay Area Regional Health Inequities Initiative (BARHII) are focused on 

building community resilience against the impacts of climate change. You can access BARHII’s 

quick guides that aim to build capacity of Bay Area health departments here. One of the worst 

affected population groups due to decline in air quality and climate change aggravated diseases 

are those suffering from asthma, discussed in the following section, which has witnessed a rise 

amongst all age groups, genders, ethnicities, and neighborhoods.  

Asthma: Asthma is a chronic disease affecting the airways that carry oxygen in and out of the 

lungs and can cause shortness of breath, wheezing, coughing, and tightness in the chest. Asthma 

attacks have been linked to many factors, including exposure to environmental hazards like 

allergens, tobacco smoke, and indoor and outdoor air pollution. Rising temperatures can lead to an 

increase in ground-level ozone, smog, pollen, strength of airborne allergens, and a longer allergy 

season. All these factors along with air pollution can lead to both developing asthma and 

aggravating its incidence. The populations most vulnerable to these triggers are children, the 

elderly, people with lung disease, and people who are actively outdoors. To know more about 

asthma triggers and prevention, click here.   

https://www.psychiatry.org/Image%20Library/Global%20Navigation/Patients%20and%20Families/Climate-Change/text-graphic-impact-of-climate-change.png
https://www.cdc.gov/climateandhealth/pubs/adaptation-in-action.pdf
https://ephtracking.cdc.gov/
http://barhii.org/
http://barhii.org/resources/climate-change-quick-guides/
https://www.epa.gov/ground-level-ozone-pollution/health-effects-ozone-pollution
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The graphs below compare asthma prevalence rates in San Mateo County to those in the state of 

California as a whole. They show higher prevalence in San Mateo County in all age groups for 

which data is available. Lifetime asthma prevalence is the proportion of people who have ever 

been diagnosed with asthma by a healthcare provider. Active asthma prevalence is the proportion 

of people who have ever been diagnosed with asthma by a healthcare provider AND report they 

still have asthma and/or have had an episode or attack within the past 12 months. 

 

 

Source: California Department of Public Health, County profiles. Access here 

 

https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHIB/CPE/Pages/CaliforniaBreathingCountyAsthmaProfiles.aspx
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Source: California Department of Public Health, County profiles. Access here 

 

To combat health impacts of climate change, considering social equity in response and recovery 

is critical. Only 20% of health is attributed to clinical care (access and quality) while 40% is 

attributable to social and economic factors such as income, education, employment, family and 

social support.22 In order to be equitable, the public agencies’ response and planning should  

especially look out for populations who have limited resources to prepare and recover, including 

children, the elderly, lower-income residents, ethnic and linguistic minorities, those who face 

unstable housing conditions, and those with limited access to vehicles. 

In the Social Vulnerability Index (2016), San Mateo County scored an overall score of 0.2735 

(where 0 is the lowest and 2 indicates the highest vulnerability).  This score indicates a low to 

moderate level of vulnerability, but it should be noted per the graph at right that the populations 

living in North Fair Oaks and South Bay, to name a few, are socially vulnerable to disasters. Public 

agency response plans should address this vulnerability.    

 

 

 

 

 

 
22 https://www.smchealth.org/about-smchs 

https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHIB/CPE/Pages/CaliforniaBreathingCountyAsthmaProfiles.aspx
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Source for graph: Centre for Diseases Control’s 

Social Vulnerability Index 2016, Agency for Toxic 

Substances and Disease Registry. Accessed at: 

https://svi.cdc.gov/prepared-county-maps.html  
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The graph above represents socially vulnerable groups in SMC that require targeted support and 

capacity building for climate change adaptation and resilience building. The next section discusses 

key components and strategies of adaptation planning in SMC 

 
Adaptation and Resilience: Adaptation planning in the present complements future GHG 

emissions reduction to adequately and equitably prepare for unavoidable damages and to 

mitigate risks as much as possible. Several departments in SMC are working towards developing 

adaptation strategies and frameworks to manage long-term risks and vulnerabilities highlighted 

throughout this report. Important adaptation strategies in SMC:  

- SMC’s Energy Efficiency Climate Action Plan (CAP) 2013 focuses on the risks to the 

following sectors and proposes actions to adapt and built resilience in each: agriculture and 

forestry, built environment threatened by SLR on both the ocean coast and bay side, coastal 

ecosystems, wildfires, public health, and water supply. Read the full report here.  

- Community wildfire protection plan can be accessed here. 

- Adaptation strategy to coastal hazards and erosion can be accessed here. 

- Information on transportation resilience planning in response to sea level rise can be 

accessed here. 

- SMC’s Climate Change Preparedness Action Plan, which aims to integrate adaptation 

planning into county plans, policy, operations, and decision-making and provide 

technical assistance and resources to cities, can be accessed here. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: SMC’s Adaptation Planning Framework 

Source - Energy Efficiency Climate Action Plan (CAP) 2013, pg 96 

 

https://www.smcsustainability.org/download/climate-change/Energy-Efficiency-Climate-Action-Plan.pdf
https://www.cfsfire.org/wp-content/uploads/2019/03/2018_CWPP_update_final_v2_reduced.pdf
http://static1.1.sqspcdn.com/static/f/1461275/27422892/1485139559157/2016-SMC-coastal-hazards-erosion.pdf?token=l0PW%2FbpX9ZbOxaZbA6p6%2FDHVS7g%3D
https://resilientca.org/case-studies/county-of-san-mateo-climate-vulnerability/
https://seachangesmc.org/wp-content/uploads/2018/06/SMC_CCPAP_Visual_FINAL.pdf
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Community engagement in adaptation planning: SMC’s chipper program provides no-cost 

chipping to select neighborhoods to assist homeowners in creating and maintaining defensible 

spaces around their homes to improve chances of surviving a wildfire. To know more about the 

chipper program, read here and to know more about defensible spaces, read here. 

Youth Exploring Sea Level Rise Science (YESS) is a no-cost education program that educates 

students about sea level rise and empowers youth to have a voice in adaptation planning. Click 

here for details. Activities such as Game of Floods actively engage communities in developing 

adaptation strategies on sea level rise adaptation, including traditional flood protection measures, 

nature-based shoreline protection approaches, and policy/zoning changes.   

Special high-tide events such as King Tides occur when the sun and moon align, causing an 

increased gravitational pull on the Earth’s oceans. This bi-yearly phenomenon, occurring around 

January and July, offers a window into the future to show what sea levels could look like every 

day with about one foot of sea level rise. Check here for upcoming dates for king tides and 

coffee events.   

Business engagement in adaptation planning: SMC’s Energy Watch offers no-cost energy 

audits, technical assistance and installation support, and financial incentives for lighting and 

refrigeration projects to small and medium-sized businesses within the county. Click here for 

details.  SMC’s Green Business Program is a certification program that recognizes small and 

medium local businesses greening their operations and achieving a certain standard level in terms 

of reducing their environmental impacts. The Green Business Program provides local businesses 

with many benefits, including technical assistance and resources as well as promotion of certified 

businesses. If you are interested in getting your business certified as a Green Business, click here.  

New England Lobster Market & Eatery earned its Green Business Certification in October 2017 

by upgrading to energy efficiency fixtures and reducing its waste streams. To know more about 

specific steps taken by this business, click here. Another local business, Devil’s Canyon Brewery, 

earned its Green Business Certification in January 2017 when it upgraded to more efficient lighting 

and developed its own ”recycled” heat exchange system that saves about 3,000 gallons of water a 

week and thousands of dollars a year on the brewery’s energy bills. To know more details, check 

here.  

Multi-stakeholder engagement: Climate Ready San Mateo County Collaborative brings together 

leaders from across sectors -  non-profit, community-based organizations, local government, 

businesses - and jurisdictions to foster collaboration and collectively find solutions to make San 

Mateo County climate ready. Click here to read the Collaborative’s first year action plan. 

Conclusion  

Responding to climate change and resilience building requires systematic efforts that ranges from 

awareness building on threat and exposure, to knowledge sharing and multiple stakeholder 

engagement for adaptation and mitigation planning in medium and long term. Ownership and 

implementation of planning efforts should include communities, businesses and public agencies 

for maximum impact.  

……………………………………….. 

https://firesafesanmateo.org/resources/chipper-program
https://firesafesanmateo.org/resources/defensible-space
https://seachangesmc.org/yess/
https://seachangesmc.org/current-efforts/game-of-floods/
https://seachangesmc.org/current-efforts/sea-level-rise-visualization-events
https://www.coastal.ca.gov/kingtides/
https://smcenergywatch.org/businesses/
https://www.smcsustainability.org/climate-change/green-business/
https://www.smcsustainability.org/climate-change/green-business/
https://smcenergywatch.org/new-england-lobster-market-eatery/
https://smcenergywatch.org/devils-canyon-brewery/
https://climatereadysmc.org/climate-ready-collaborative
https://s3-us-west-1.amazonaws.com/ehq-production-us-california/d9eafa930fc7987735f3e040ad93aecdd23a2804/documents/attachments/000/004/782/original/Collaborative_First_Year_Action_Plan_FINAL.pdf?1562025263
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Case Studies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Electrification of CalTrain, bullet train (High Speed Rail) 

Question: Can a system upgrade of a public transportation system create a positive impact on the 

environment? 

Answer: Yes! Leveraging existing technology such as electrification, the process of generating power 

solely using electricity, can create an environmentally friendly Caltrain. 

The Program: The Caltrain Modernization Program (CalMod) includes electrification and other 

projects that will upgrade the performance, efficiency, capacity, safety and reliability of Caltrain’s 

service. Electrification provides the foundation that future CalMod improvements are based on, 

including full conversion to an electric fleet, platform and station improvements, the extension of 

service to Downtown San Francisco, and other projects that allow Caltrain to grow and evolve with 

the Bay Area. 

Long-term plan: Next year the first new electric train will be delivered and go through extensive 

testing. By the end of 2021, beginning of 2022, phased passenger service begins with new high-

performance electric trains. In 2023, additional capacity and system improvements will be 

implemented if needed. 

Impact: The primary purpose of Caltrain electrification is to improve Caltrain system performance 

and curtail long term environmental impacts by reducing noise, improving regional air quality, and 

lowering greenhouse gas emissions. The current project will electrify the corridor from San Francisco 

to San Jose and will replace 75% of Caltrain’s diesel service with electric–providing cleaner, greener, 

and better service to the Caltrain community. 

Sources: http://www.caltrain.com & https://calmod.org. 

 

Use of Green Infrastructure 

Question:  What is green infrastructure and why is it important? 

Answer: Green infrastructure is an approach to city and street planning that allows stormwater (water 

that washes off streets, driveways, yards, etc., picking up pollutants and flowing directly into the Bay 

and ocean) to be absorbed and filtered by soil and plants. Stormwater runoff is one of the largest 

contributors to water pollution and is mainly caused by pollutants washing off the many impervious 

surfaces in our urbanized areas, especially roads and parking lots. Green infrastructure provides cities 

with an opportunity to integrate more “green” into their communities and fight urban water pollution, 

a win-win scenario for everyone! Implementing green infrastructure is also an important step to help 

combat climate change. The Environmental Protection Agency has listed several ways green 

infrastructure improves resiliency for environmental change in cities: 

 

http://www.caltrain.com/projectsplans/CaltrainModernization.html
https://calmod.org/


 

sustainablesanmateo.org                            October 2019 

P
ag

e2
1

 

  

Use of Green Infrastructure (contd.) 

1. Managing floods by absorbing rainwater, which cement and concrete aren’t able to do 

2. Preparing for droughts by utilizing rain gardens and green streets to infiltrate rainwater and replenish local 

groundwater supplies 

3. Reducing the urban heat island effect (when an urban area is significantly warmer than surrounding areas) 

by increased trees and shading 

4. Lowering building energy demands 

5. Spending less energy on water management 

6. Protecting coastal areas with natural landscapes 

Program:  The benefits of green infrastructure extend well beyond cleaning and managing water. Rain gardens, 

stormwater curb extension, green roofs and street trees (among other green infrastructure types) can also directly 

enhance pedestrian and bicycle mobility and safety, contribute to traffic calming, add urban green space and 

wildlife habitat, enhance neighborhood livability, help deepen residents’ sense of connection with the natural 

environment, and control localized flooding and heat island effects. 

To take the leap toward “sustainable streets” throughout the county, the San Mateo Countywide Water Pollution 

Prevention Program is creating a San Mateo County Sustainable Streets Master Plan. This long-term planning 

effort builds on years of watershed modeling and stakeholder input and will take a closer look at how and where to 

build sustainable streets in San Mateo County that integrate stormwater management with local priorities, like bike 

and pedestrian mobility, transit improvements, climate change adaptation and more. The plan will also use down-

scaled climate data to anticipate future changes in rainfall and how we need to account for climate change with 

respect to sustainable streets planning, design and construction. 

Long-Term Plan: The Sustainable Streets Master Plan process will engage the community throughout San Mateo 

County to plan for and prioritize street improvements to provide water quality, flood reduction and community 

benefits throughout San Mateo County in the face of a changing climate. 

Impact: The San Mateo Countywide Water Pollution Prevention Program has helped advance green infrastructure 

and sustainable streets in the county through local funding initiatives. Two examples below: 

1. Brisbane: Parking Lot at City Hall 

o The landscaped area in the Brisbane City Hall parking lotis actually an engineered system for 

treating stormwater This area, called a rain garden or bioretention area, collects stormwater runoff from both the 

parking lot and building roof. 

o Another stormwater treatment system, called a bioswale, is located on the opposite side of City Hall along Valley 

Drive. These treatment systems help keep pollutants from our cars out of the Bay. 

2. Daly City: Serramonte Library 

o Rainwater flows through the parking area collecting dust, litter, oil, and grease. The polluted rainwater is collected 

at the gutter and then directed through diversion channels to the bio-retention gardens. Within the bio-retention 

gardens, the water is cleaned through infiltration into the soil and transpiration through the plants. The garden 

basins are designed to hold stormwater, and the soil and plants provide adequate time for these processes to occur. 

Sources: 

• https://www.epa.gov/greeningepa/stormwater-management-practices-epa-facilities 

• https://www.flowstobay.org/sites/default/files/190328_18-357_Community_PopUps_P1_Boards.pdf 

• https://www.flowstobay.org/content/about-sustainable-streets-and-green-infrastructure 

 

 

https://www.epa.gov/greeningepa/stormwater-management-practices-epa-facilities
https://www.flowstobay.org/sites/default/files/190328_18-357_Community_PopUps_P1_Boards.pdf
https://www.flowstobay.org/content/about-sustainable-streets-and-green-infrastructure


 

sustainablesanmateo.org                            October 2019 

P
ag

e2
2

 

  
Multi-modal transport that bring additional benefits of health and 

environment – Complete streets 

Question: Can developing a well-balanced, connected, safe, and convenient multimodal transportation 

network have added health and environmental benefits? 

Answer: Yes! Multimodal transportation networks that allow people to walk or bike as a viable 

transportation option can promote an active lifestyle by encouraging travelers to walk or ride bicycles 

instead of driving. 

Reducing the amount that people drive by increasing the opportunity for walking, bicycling, and transit, 

also reduces vehicle emissions. Emissions from vehicles are a major contributor to poor air quality, 

which in turn, is a major contributor to health ailments such as asthma. Although poor air quality is not 

always the cause of asthma, vehicle emissions are a major contributor to asthma related illnesses. 

Finally, land use patterns and the existing transportation infrastructure play a direct role in the rate and 

growth of vehicle miles traveled (VMT); influencing the distance that people travel and the mode of 

travel they choose. Transportation accounts for 38 percent of California’s Greenhouse Gas (GHG) 

emissions. Reducing the number of automobile trips can reduce fuel consumption and GHG emissions. 

The Program: On September 30, 2008 Governor Arnold Schwarzenegger signed Assembly Bill 1358, 

the California Complete Streets Act. The Act states: “In order to fulfill the commitment to reduce 

greenhouse gas emissions, make the most efficient use of urban land and transportation infrastructure, 

and improve public health by encouraging physical activity, transportation planners must find innovative 

ways to reduce vehicle miles traveled (VMT) and to shift from short trips in the automobile to biking, 

walking and use of public transit.” 

Complete streets are designed and operated to enable safe access for all users. Pedestrians, bicyclists, 

motorists and transit riders of all ages and abilities must be able to safely move along and across a 

complete street. 

Long-term plan: 

1. To use the regional transportation planning process to direct funding to transportation projects that 

reduce GHG emissions by coordinating land use and transportation planning; 

2. To use the California Environmental Quality Act (CEQA) streamlining as an incentive to encourage 

residential development projects which help achieve GHG emission reduction goals; and, 

3. To coordinate the state’s requirements for regional housing development and planning with the regional 

transportation planning process. 

Source: 

http://opr.ca.gov/docs/Update_GP_Guidelines_Complete_Streets.pdf 

http://ccag.ca.gov/programs/transportation-programs/active-transportation/complete-streets/ 

 

https://sustainablesanmateo.org/home/indicators/copy-case-studies-main-draft/#Complete-Streets
https://sustainablesanmateo.org/home/indicators/copy-case-studies-main-draft/#Complete-Streets
http://ccag.ca.gov/programs/transportation-programs/active-transportation/complete-streets/
http://opr.ca.gov/docs/Update_GP_Guidelines_Complete_Streets.pdf
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Blue Planet 

Question:  Can upgrading something as basic as concrete help the environment? 

Answer: Yes! Technology from Blue Planet uses CO2 as raw material for making carbonate rocks. 

The carbonate rocks produced are used in place of natural limestone rock mined from quarries, which 

is the principal component of concrete. CO2 from flue gas is converted to carbonate (or CO3=) by 

contacting CO2 containing gas with a water-based capture solutions. This differentiates Blue Planet 

from most CO2 capture methods because the captured CO2 does not require a purification step, 

which is an energy and capital intensive process. As a result Blue Planet’s capture method is 

extremely efficient, and results in a lower cost than traditional methods of CO2 capture. 

Program: Blue Planet’s limestone-coated light weight aggregate was specified in Interim Boarding 

Area B at San Francisco International Airport where it was included in the concrete poured in 2016 

by Central Concrete. Concrete testing showed that Blue Planet’s concrete met all necessary 

specifications. 

A typical cubic yard of concrete has a carbon footprint of approximately 600 lbs. of embodied CO2 

mainly from manufacturing the portland cement component of the cubic yard. Using Blue Planet 

products the carbon footprint of a cubic yard of concrete can be not just reduced, but the cubic yard of 

concrete can become carbon-negative by two specific methods: 

1. First, by replacing conventional fine and coarse aggregate (sand & gravel) with Blue Planet synthetic 

limestone aggregate, which is 44% by mass CO2 now converted to a permanent crystalline solid state 

in CaCO3, the entire carbon footprint of the portland cement can be completely off-set and can 

further be more than offset, taking the carbon footprint into the negative carbon range. For instance a 

typical cubic yard of concrete may have 3000 lb.s of aggregate; if it is all Blue Planet synthetic 

limestone, then 44% of it is sequestered CO2 (from a power plant or other industrial plant), or 1320 

lbs of CO2 is offset. 

2. Second, If the portland cement in the mix originates from a cement kiln where Blue Planet has 

captured the CO2, then the typical 600 lb. carbon footprint of the portland cement in the mix doesn’t 

come into the calculation. Thus the total offset is 1320 lb.s industrial or atmospheric CO2 sequestered 

in aggregate + 600 lb.s captured from the production of portland cement, totaling 1320 + 600 = 1920 

lb.s CO2 offset, or nearly one ton CO2 (2000 lb.s) captured and incorporated per cubic yard of 

concrete. 

Precise values are determined applying LifeCycle Carbon Analyses (LCA), that incorporate the 

auxiliary load carbon footprint of Blue Planet’s processes and transportation at specific plant 

locations and CO2 emission industry-specific types. Additionally, specific comparative mix designs 

can be simply and quantitatively compared using the CarbonStar rating which plainly shows the 

consequences of different proportions of aggregate and cement of the mix designs of interest. For 

example, the CarbonStar rating of the carbon-negative mix design discussed above is -1920, or about 

one ton carbon negative per cubic yard. In practice, this means that every cubic yard of this concrete 

which is places contains the 1920 lb.s of CO2 that would have otherwise entered Earth’s atmosphere. 
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Blue Planet (contd.) 

Long-Term Plan: Most aggregate on a worldwide basis is purchased by governments, or for 

government-funded projects. Governments have the procurement power to specify carbon-

sequestered rock in construction projects, providing what may be the strongest lever we have world-

wide to prevent CO2 from entering Earth’s atmosphere. This approach is a truly global one in that 

both rich and poor countries alike purchase rock by funding infrastructure projects every year. 

Impact: With the exception of water, aggregate is the most transported material on Earth. Creating 

aggregate from CO2 is one of the few highly impactful, globally sustainable means to significantly 

address climate change, since a new infrastructure is not required. The transportation and product 

delivery infrastructure for delivering Blue Planet’s carbon sequestered aggregate is already in place in 

every country and at every site in the world that is producing concrete, asphalt and road base. 

Source: http://www.blueplanet-ltd.com/ 

 

CAL Fire’s Strategic Plan to limit Wildfire Damage 

Question: Can we better safeguard lives and property, as climate change exacerbates wildfires making them 

more destructive and more frequent? 

Answer: Yes! After California experienced two of the most deadly and destructive wildfire seasons, 

Governor Gavin Newsom issued an Executive Order in January 2019 directing the California Department of 

Forestry and Fire Protection (CAL FIRE), in consultation with other state agencies and departments, to 

recommend immediate, near-term and long-term actions to help prevent destructive wildfires. 

The Program: Recognizing a backlog in fuels management work combined with finite resources, the 

Governor emphasized that CAL FIRE pursue a strategic approach where necessary actions are focused on 

California’s most vulnerable communities to realize the greatest returns on reducing risk to life and 

property. 

Immediate-Term Plan: CAL FIRE identified 35 priority projects to help safeguard over 200 communities. 

Project examples include removal of hazardous dead trees, vegetation clearing, creation of fuel breaks and 

community defensible spaces, and creation of ingress and egress corridors. In addition, they worked with 

over 40 entities including government and non-government stakeholders to identify administrative, 

regulatory and policy actions that can be taken in the next 12 months to begin systematically addressing 

community vulnerability and wildfire fuel buildup. 

Impact:  The 35 priority projects will collectively help protect 90,000 acres or 20% of the Forest Carbon 

Plan of treating 500,000 acres of private land each year. 
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CAL Fire’s Strategic Plan to limit Wildfire Damage (contd.) 

Broader Needs: CAL FIRE’s projects are part of an all-of-the-above approach to protecting people and 

property. Further and broader action is imperative for multiple reasons. California faces a massive backlog of 

forest management work. Devastating fire disasters that have plagued California over the past several years 

appear to be increasing in severity, frequency, and destructiveness. And the proliferation of new homes in the 

wildland urban interface (WUI) magnify the threat and place substantially more people and property at risk than 

in preceding decades. Locally, based on a 2010 survey, 5.4% of all residences in San Mateo County and 20% of 

all residences in San Cruz county are in the WUI** Thus, millions of acres need treatment, and this work – once 

completed – must be repeated over the years. 

Sources: 

Community Wildfire Prevention & Mitigation Report Prepared by CAL FIRE February 2019 

Six Year Operating Plan 2019-2025 County of San Mateo Fire Department 

https://calfire.ca.gov/media/4086/factsheet_proclamation-stateofemergency_final.pdf 

Santa Cruz County San Mateo County Community Wildfire Protection Plan April 2018 

https://www.fire.ca.gov/media/5511/top20_destruction.pdf 

https://www.counties.org/general-information/california-county-map 

https://www.gov.ca.gov/wp-content/uploads/2019/04/Wildfires-and-Climate-Change-California’s-Energy-

Future.pdf 

 

San Francisco Airport Zero Net Energy Goal 

Question: Can San Francisco Airport (SFO), the Bay Area’s largest airport and one of the region’s largest 

energy consumers, meet its zero net energy goal? 

Answer: Yes, SFO’s Strategic Plan identifies key initiatives and actions to accomplish this goal. In Fiscal Year 

2015/2016 (July through June), SFO budgeted $43.1 million for light, heat, and power to operate its 

facilities.  That was a $1 million increase from the prior fiscal year. A 5% reduction in energy consumption could 

save the Airport $2.1 million per year. Cost savings is a key motivator for the Airport to achieve a zero net 

energy campus. 

Key Initiatives: SFO is looking to achieve a zero net energy campus by 2021 through a range of initiatives. For 

example, the airport is able to send back unneeded energy on the grid thanks to a rooftop solar array which 

generates 136 kilowatts of energy. It adds value to climate change response by moving to reduce the airports 

impact to GHG generation. In addition, the airport is looking to reduce its energy consumption by ~11k 

megawatt hours, planting trees, reducing freshwater consumption, and improving land conservation. By doing so, 

the airport is helping the Bay Area adapt and actively engage in their push against climate change. 

Impact: As of 2019, SFO has decreased energy use this calendar year to date by 1.5 GWh from a 2013 baseline, 

despite expanding infrastructure and increasing passenger traffic. 

What is Zero Net Energy? The U.S. DOE defines a Zero Net Energy (ZNE) Building as an energy-efficient 

building where, on a source energy basis, the actual annual delivered energy is less than or equal to the on-site 

renewable exported energy.  This definition also applies to other campuses, portfolios, and communities. A ZNE 

Airport therefore possesses renewable energy sources with a generation capacity that is equal to the Airport’s 

total energy consumption, without the use of onsite combustion. 

Source: https://www.flysfo.com/environment/zero-net-energy 

 

https://calfire.ca.gov/media/4086/factsheet_proclamation-stateofemergency_final.pdf
https://www.fire.ca.gov/media/5511/top20_destruction.pdf
https://www.counties.org/general-information/california-county-map
https://www.gov.ca.gov/wp-content/uploads/2019/04/Wildfires-and-Climate-Change-California%E2%80%99s-Energy-Future.pdf
https://www.gov.ca.gov/wp-content/uploads/2019/04/Wildfires-and-Climate-Change-California%E2%80%99s-Energy-Future.pdf
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  Sanger and Chowchilla: Models for Clean Energy Financing 

Question: For communities grappling with infrastructure costs, can they afford to transition 

to clean energy? 

Answer: Yes! Look to the small California towns of Sanger and Chowchilla. Both cities 

funded infrastructure changes for renewable energy with tomorrow’s savings. Sanger and 

Chowchilla sold bonds (backed by their future savings in energy) to fund their infrastructure 

change. They were able to pay everything off, and there were no increases in utility prices 

for consumers. 

Two unique financial solutions: 

Sanger, a city in Fresno County, California, has a population close to 30,000 people. The city 

faced an issue with their wastewater treatment plant and the city water system. Both systems 

needed repairs, but the city did not have the funds to do so. Electricity rates were rising 

annually, and the wastewater treatment plant consumed 40% of the county power bill. Sanger 

County used an innovative energy performance contracting vehicle where they financed the 

switch over to renewable energy and used the savings generated from transitioning to 

renewables as a bond that was sold in the financial infrastructure. 

Chowchilla, a city in Madera County, California, has a population of 18,000 people. The city 

was facing issues their water pressure and the wells were running dry. The deferred 

maintenance cost on the wells and a rising utility bill meant that Chowchilla and its residents 

had to act fast. They used a similar approach to Sanger and created green bonds to help 

finance the repairs. 

Sanger’s impact: The value add was that they were able to reduce their electricity costs, 

unemployment, and switch to a cleaner power source. This enabled both short-term and long-

term benefits that Sanger will reap. 

Chowchilla’s impact: Due to other tax incentives, they were able to reduce their borrowing 

costs by 4.8% and used the available funding towards their infrastructure. In addition, 

Chowchilla can return energy from their battery system to the grid, which allows the city to 

realize additional savings. Chowchilla is also able to reduce GHG emissions by 104 million 

pounds over the course of the 20-year lifespan of the program. 

Model examples: Both of these cities were able to achieve savings and transition to using 

cleaner energy sources in a very cost-effective manner. These examples could serve as 

models for cities across the nation, and indeed the world, who are grappling with 

infrastructure costs and/or are looking to transition to clean energy. 

Source: https://www.westerncity.com/article/small-cities-fund-public-works-infrastructure-

projects-clean-energy-savings 
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How Artificial Intelligence Can Help Build Resiliency? 

Question: Can all Californians, regardless of age, race or income, build resiliency in the face of 
climate change? Already, temperatures in California are projected to rise another 1°F to 2.3°F 
over the coming decades, severe weather events will only increase, and coastal areas will 
experience rising sea levels. Amongst these, San Mateo County is especially vulnerable. Over 
90,000 residents in San Mateo County live along San Francisco Bay in areas less than 3 feet 
above the high-water line, and more than half are racial or ethnic minorities. Social variables 
typically impact how individuals prepare for, respond to, and recover from “natural disasters”, but 
can that be addressed? 

Answer: The process is complex but YES, we have the tools to help build resiliency even 
amongst the most vulnerable populations. To create resiliency, it must be understood that 
“natural disasters” aren’t “natural”. They are events which become disasters as they intersect 
with human activity. 

An Idea Sprung from a Flood. The geographic, historic, and socio-economic characteristics of 
the area under threat must be understood. Ahmad Wani, One Concern, CEO learned this the 
hard way when he was stranded on a rooftop for 7 days during Kashmir floods in 2014 and 
almost died! The experience made him “realize that society is far more vulnerable to disasters 
than it needs to be” – Ahmad Wani, One Concern, CEO. 

In 2015 he founded One Concern, a California based tech company that uses Artificial 
Intelligence (AI) to build more resilient businesses, infrastructure, and communities. One 
Concern software provides real-time intelligence that is predictive and actionable, enabling 
communities to better prepare for and respond to disasters. 

How it works. One Concern uses human-made data and data derived from the natural 
environments in combination with live data. Integrating AI with foundational expertise in physical 
science, data science, and emergency & risk management, it draws relationships between 
datapoints to map the impact of disaster, assigning a digital fingerprint to human-made and 
natural environments and what binds them. This not only provides better response solutions to 
disaster events; it lets civil planners design and build-in resiliency, bringing together disaster 
response and urban planning. And since the technology learns, the more it is used, the better it 
gets. 

Global vision with local impact. In the wake of climate change, One Concern is helping build a 
West Coast resilience network to save lives and livelihoods. By providing hyperlocal, near-real 
time insights on damage and the impacts on communities, One Concern provides 
unprecedented situational awareness. One Concern’s AI capabilities prepare communities like 
San Mateo County to respond to disasters on a micro level, considering their unique needs. 

Source: https://www.oneconcern.com/en/ 

 

Safeguarding Highway 101 on Humboldt Bay from Rising Sea Levels 

Question: Rising sea levels and flooding from extreme events could inundate and impact a roughly ten-mile 

stretch of Highway 101 in the Eureka-Arcata corridor in Humboldt County. What options could the California 

Department of Transportation (Caltrans) consider to keep this critical transportation lifeline open? 

Answer: Multiple adaption strategies have been proposed. They generally fall into three categories: protect, 

accommodate or relocate. 

• Protect – The roadway could be protected by enhancing or building new dikes along the highway, and/or raising 

the road surface. Given the costs to enhance, build and maintain, Caltrans could look to partner with stakeholders 

such as shoreline property owners, PG&E, the City of Eureka, and Humboldt Community Services District, who 

would also benefit from these protective measures. 

•  

• Accommodate – Another option is to provide additional capacity for the water. This could be achieved by means 

such as removing tide gates, installing more culverts or replacing culverts with bridges, lengthening existing 

bridges, constructing elevated viaducts or replacing the entire low lying segment with an elevated viaduct. 

•  

• Relocate – Alternatively, if sea levels rise above 1.0 meters, it may not be possible to maintain the highway in its 

existing right of way. To potentially relocate the highway, the lengthy process would involve: planning, 

permitting and securing for a new right-of-way; building a new highway segment; and the removal of the 

abandoned highway structures. Relocation and abandonment of the highway could proceed in phases or all at 

once. But the costs, and the environmental and social consequences of relocating a major highway to the east of 

Humboldt Bay will be substantial. 

Additional Monitoring and Proposals Required: In August 2019, Caltrans proposed some bridge, tide gate 

and other roadway improvements. The California Coastal Commission approved the work but with conditions. 

Starting in 2020, Caltrans must start submitting bi-annual reports on sea level conditions. Additionally and more 

significantly, Caltrans must come back to the Commission with a more thorough and longer-term solution to 

address rising sea levels. The proposal must be presented by 2030 or within one year of the roadway being closed 

due to flooding four times over any 12 month period, whichever comes first. 

Action is imperative for the communities of Humboldt Bay. As is, the existing hazard zone will likely be 

flooded more frequently and to greater depth. And without any other transportation options, long-term 

disruptions to Highway 101 would have a severe negative impact on the region. 

Adjacent to Humboldt Bay, low lying segments of Highway 101 are susceptible to tides and rising waters from 

both west and east. Climate change and historical land use have made the area vulnerable. Currently, 75% of 

Humboldt Bay shoreline is artificial. If the shoreline is breached or overtopped today, Humboldt Bay could 

expand significantly, inundating nearly 9,000 acres of former salt marsh. 

Sources: 

“How can the Highway 101 corridor on Humboldt Bay adapt to sea level rise” by Aldaron Laird, October 2014. 

https://m.northcoastjournal.com/NewsBlog/archives/2019/05/09/coastal-commission-asks-staff-to-postpone-

safety-corridor-hearing-to-allow-local-input 

https://www.humboldtbaykeeper.org/101-corridor 

https://www.coastal.ca.gov/meetings/agenda/#/2019/8 – open document for item #11a “Application No. 1-18-

1078 (California Dept. of Transportation (Caltrans), Humboldt Co.) 

https://m.northcoastjournal.com/NewsBlog/archives/2019/05/09/coastal-commission-asks-staff-to-postpone-safety-corridor-hearing-to-allow-local-input
https://m.northcoastjournal.com/NewsBlog/archives/2019/05/09/coastal-commission-asks-staff-to-postpone-safety-corridor-hearing-to-allow-local-input
https://www.humboldtbaykeeper.org/101-corridor
https://www.coastal.ca.gov/meetings/agenda/#/2019/8
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   Valley Water’s Multi-Pronged Approach to Safeguarding Water Resources 

Question: Future water resources are threatened by a myriad of forces including warmer temperatures, 

changing precipitation and runoff patterns, reduced snow packs and rising sea level. Can anything be done to 

safeguard water resources in the wake of climate change? 

Answer: Yes! Valley Water (formerly the Santa Clara Water District), for example, is taking a multi-

pronged approach, with plans to both adapt to and mitigate for climate change. 

The Program: Valley Water’s mission is to provide a clean, reliable water supply, maintain natural flood 

protection, and champion water resource stewardship for Santa Clara County’s 1.9 million residents. To 

ensure it can fulfill its mission, Valley Water is working to both reduce the district’s vulnerability to climate 

change risks and to lessen its potential contributions to the problem. 

Adapt and Mitigate: To adapt to or to prepare for climate change, Valley Water has been advancing 

multiple strategies including water conservation and recycled water usage, increasing water supply 

flexibility, addressing rising sea levels, supporting ecosystem functions and habitat restoration. 

Additionally, to ensure effective and coordinated management of these strategies, the water district is 

preparing a climate change action plan (2019) and has dedicated resources to monitor the state of the science 

and evolving regulations, and to ensure they are considered in project and program planning across the 

district. 

At the same time, to mitigate or to reduce its potential contributions to global warming via green house 

emissions, Valley Water aims for carbon neutrality by 2020 and is following a climate divestment policy. 

Impact: 

• Successful conservation efforts. During the most recent drought, the water district asked the community to 

cut back on their water, and the community stepped up, saving as much as 28 percent over 2013 water use 

levels. The district has also offered rebates for residents and businesses, including rebates for converting 

lawns to drought-tolerant landscapes, for using water from washing machines in landscapes, and for 

irrigation system upgrades. 

• Improved flood protection. In the last few decades, Valley Water has invested more than $1 billion in 

flood protection efforts to protect nearly 100,000 parcels with many more projects planned. The efforts have 

saved Santa Clara County residents over $2 million annually in reduced or eliminated flood insurance 

premiums. 

• On track for carbon neutrality- As of January 2019, the Valley Water is currently on track to be carbon 

neutral by 2020, meaning more greenhouse gas emissions will be offset than emitted in the delivery and 

management of the county’s water resources. 

Sources: 

https://www.valleywater.org/sites/default/files/Climate%20Change_%20Overview.pdf 

https://www.valleywater.org/news-events/news-releases/valley-waters-capital-improvement-and-

conservation-work 

https://scvwd.legistar.com/LegislationDetail.aspx?ID=3834299&GUID=3DE58FF2-BB43-4305-81C4-

916B18DBE118&Options=&Search=&FullText=1] 

https://scvwd.legistar.com/LegislationDetail.aspx?ID=3834299&GUID=3DE58FF2-BB43-4305-81C4-

916B18DBE118&Options=&Search=&FullText=1 

 

https://scvwd.legistar.com/LegislationDetail.aspx?ID=3834299&GUID=3DE58FF2-BB43-4305-81C4-916B18DBE118&Options=&Search=&FullText=1
https://scvwd.legistar.com/LegislationDetail.aspx?ID=3834299&GUID=3DE58FF2-BB43-4305-81C4-916B18DBE118&Options=&Search=&FullText=1
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  Ohlone-Portola Heritage Trail 

Question: Can looking to our history help point us towards a more sustainable future? 

Answer: Yes! By rediscovering the 10,000-year-old Ohlone culture the Spanish expedition led by Gaspar de 

Portol’a first saw here in 1769. Prior to the colonization which followed the expedition the San Francisco Bay 

area was rich with diverse varieties of animals and plants. The Ohlone people lived sustainably through 

careful land and resource management. Learning from the longsighted land and resource management 

philosophy of the Ohlone people which sustained them for thousands of years contemporary methods for 

long-term sustainable management can be developed, even for the current large urban centers of today’s Bay 

area. 

The Program: The Ohlone-Portolá Heritage Trail will be made up of existing trails and trails to be built. The 

trail system will allow hikers, equestrians, and bicyclists, to relive the Portolá expedition’s route as it made its 

way through San Mateo County. It will also include a route for cars. The trail will present interpretive 

messaging which tells the stories of two cultures, commemorating the Portolá expedition, the first Europeans 

to sight San Francisco Bay by land, and honoring the Ohlone people, there history and culture, who welcomed 

and assisted them. The trail will link the Ohlone peoples with the 250 years of multi-cultural changes which 

began with the Portolá expedition. The trail has 45 miles existing and 45 to be constructed, and when 

completed it will be possible to have many trail lodging opportunities particularly on the 50 miles of coastside 

replicating historic Ohlone villages and Portol’a expedition camps along the historic Ohlone trade routes. 

Long Term Plan: To create a regional network of recreational trails and roadways extending north from the 

San Mateo – Santa Cruz county line and Año Nuevo State Park to the City of Pacifica, eastward over 

Sweeney Ridge, and then south to the City of Menlo Park. Over 60 different partners are involved in this 

collaborative effort. Once completed The Ohlone-Portolà Heritage Trail will follow Ohlone trade routes while 

weaving through the 90-mile-long path of Portolà’s expedition across San Mateo County. It will also connect 

the expedition’s campsites with the nearby Ohlone villages that offered food and assistance to the European 

explorers. Devoting equal weight to both the expedition and the Ohlone culture and how the two cultures 

interacted as the Portolà’s expedition ultimately altered the course of history in San Mateo County and 

California. The Ohlone traditions and customs will be presented including how their sustainable hunting, 

agriculture, and watershed management practices supported their culture for 10,000 years. The plan includes a 

recommendation to designate the Trail as a State Historic Trail to the State Historic Preservation Office. 

Impact:  The trail will provide a greenway supporting recreational activities for hikers, equestrians, and 

bicyclists. The Ohlone-Portolà Heritage Trail will be a history lesson recognizing both the significance of the 

Portolá Expedition and the enduring legacy of the Ohlone people, educating the public on Ohlone 

perspectives for living together and use of resources to maintain sustainable communities. It is the story of 

two peoples meeting for the first time and the friendly interaction that occurred as a result of the Ohlone 

hospitality.  It will also help develop an understanding on the role of colonization, subsequent to the Portolá 

Expedition, in undermining the Ohlone culture and identify opportunities for integrating relevant aspects of 

Ohlone culture into current approaches towards developing sustainable communities. 

Sources: 

https://smcmaps.maps.arcgis.com/apps/Cascade/index.html?appid=e5b530b7d41d4a628047a3861d8276c4 

https://parks.smcgov.org/sites/parks.smcgov.org/files/Map%203%20Recreational%20Trail%20Route.pdf 

https://parks.smcgov.org/sites/parks.smcgov.org/files/OPHT-FINAL%20REPORT%204-30-19_r%20full.pdf 

https://historysmc.org/ohlone-portolá-heritage-trail-project 

http://www.native-languages.org/ohlone_culture.htm 

http://www.mchsmuseum.com/portola1769.html 

 

 

https://smcmaps.maps.arcgis.com/apps/Cascade/index.html?appid=e5b530b7d41d4a628047a3861d8276c4
https://parks.smcgov.org/sites/parks.smcgov.org/files/Map%203%20Recreational%20Trail%20Route.pdf
https://parks.smcgov.org/sites/parks.smcgov.org/files/OPHT-FINAL%20REPORT%204-30-19_r%20full.pdf
https://historysmc.org/ohlone-portol%C3%A1-heritage-trail-project
http://www.native-languages.org/ohlone_culture.htm
http://www.mchsmuseum.com/portola1769.html
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Smart Sidewalks by Pavegen Systems 

Question: Can sidewalks help address sustainability goals? 

Answer: Yes! Pavegen Systems has created paving slabs that can turn the kinetic energy 

from footsteps into electricity to power street lamps, etc. One footstep can power an LED 

lightbulb for 20 seconds. Installing these paving slabs in busy walking areas, such as in the 

popular downtown walking areas of Redwood City, will save money in the future and could 

be an attraction point. 

People Power: Pavegen is transitioning cities into smart hubs. Through Internet of Things 

technology and smart infrastructure, Pavegen is able to create a new vision of a smart city, 

one that uses its people (through their footsteps) to power the infrastructure around it, while 

providing data and a uniquely engaging city experience. Through their innovative technology, 

they are able to produce 3 joules of energy per footstep or 5 watts of power when someone is 

walking, which is enough to power applications such as environmental sensors, LED lighting, 

screens and even for battery storage. 

Short-and Long-Term Goals: Pavegen’s short-term goal is to increase their presence in 

retail, smart cities, and education markets. Long term, their vision is to create a new type of 

smart city, one that is unique, sustainable, and connects people in ways they have never been 

connected before. They have small projects across the globe, from London to Washington 

D.C. 

Impact: They are addressing the pressing issue of how we can make our cities smarter and 

more sustainable as global populations continue to move into cities. Cities tend to be the 

worst emitters of pollution, so it behooves governments and municipalities across the world 

to act now so that we can make our cities more sustainable. Pavegen is helping this by 

creating a cleaner source of energy, one powered by people. Their approach is definitely 

interesting and can serve as a source of inspiration into the various ways we can power our 

cities. 

Source- https://pavegen.com/ 
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Peninsula Clean Energy: Cleaner and Cheaper Energy 

Question: Can a local electricity provider aim to hit multiple sustainability targets? 

Answer: Yes! Peninsula Clean Energy (PCE) is a locally controlled electricity provider in 

San Mateo County. Their initiatives aim to improve economic and energy performance in San 

Mateo County and to address social inequality by making access to electric vehicles more 

affordable. 

Clean Energy and EV Access at Competitive Rates: PCE’s goal is to reduce greenhouse 

gas emissions and provide clean electricity to customers at competitive rates. They use a mix 

of renewable energy sources such as solar, hydro, and wind power to serve their customers. 

• With initiatives such as ECO Plus, ECO 100, and rooftop solar, PCE is able to give 

customers the option to use clean forms of energy for their electricity and reduce their costs 

to themselves and the environment. 

• PCE also has a variety of pilot programs aimed at repairing the homes of low-income 

residents, promoting access to electric vehicles, switching appliances from gas to electric, 

providing clean backup power for emergency shelters, and ensuring safe appliance recycling. 

• In addition, PCE offers income-based initiatives to support the transition to electric vehicles 

(EV). These include tax benefits for purchasing used electric vehicles, such as the Drive 

Forward Electric program. The program offers a $4,000 tax incentive for lower income 

residents in San Mateo who purchase used plug-in hybrid electric vehicles. This makes it 

easier for lower income residents to gain access to EV’s at affordable prices. 

• Finally, in 2018 PCE’s board approved an $18 million program to install and support EV 

charging infrastructure at residential and workplace locations in San Mateo County. 

Impact: Through their efforts, PCE will save San Mateo County $18 million dollars 

annually, avoid 515 million pounds of carbon, and remove the equivalent of 50,000 cars 

worth of emissions from the road. 

More to Come! On the horizon, PCE’s short-term goals include but are not limited to, 

developing a greenhouse gas free portfolio by 2021, stimulating the development of 

renewable energy and storage projects in San Mateo County, and maximizing and 

maintaining the number of customers who participate in their programs. 

Model Program: PCE adds additional value because it serves as a model for local counties 

to consider the programs and benefits, they might offer to utilize the switch to renewable 

power sources. The combination of federal, state and county initiatives create a compelling 

motive for people and businesses alike. 
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Glossary 

Aquifer - A stratum of permeable rock that bears water. An unconfined aquifer is recharged 

directly by local rainfall, rivers and lakes, and the rate of recharge will be influenced by the 

permeability of the overlying rocks and soils23. 

Built systems or built environments - It can generally be described as the human-made or 

modified structures that provide people with living, working, and recreational spaces. Creating all 

these spaces and systems requires enormous quantities of materials24. 

Bulkheads - A shoreline protection measure where a vertical retaining wall is constructed parallel 

to the shoreline to hold soil in place and allow for a stable shoreline25. 

Clean energy - energy derived from renewable, zero-emissions sources (“renewables”), as well 

as energy saved through energy efficiency (“EE”) measures26. 

Climate Change - A change in the state of the climate that can be identified (e.g., by using 

statistical tests) by changes in the mean and/or the variability of its properties that persists for an 

extended period of time. It may be caused by natural internal processes or external forcings27. 

Climate Change Adaptation - In human systems, the process of adjustment to actual or expected 

climate and its effects, in order to moderate harm or exploit beneficial opportunities. In natural 

systems, the process of adjustment to actual climate and its effects; human intervention may 

facilitate adjustment to expected climate28. 

Climate Change Mitigation - A human intervention to reduce the sources or enhance the sinks 

of greenhouse gases29.  

Decarbonization - The process by which countries, individuals or other entities aim to achieve 

zero fossil carbon existence. Typically refers to a reduction of the carbon emissions associated 

with electricity, industry and transport30. 

Engineered shoreline protection measures - Shoreline engineering is a general phrase that refers 

to any method of changing or altering the natural shoreline system in order to stabilize it. Some of 

these methods include beach replenishment; Groins and jetties which are walls built perpendicular 

to the shoreline; and seawalls31. 

 
23 https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-app-1.pdf 
24 https://www.epa.gov/smm/basic-information-about-built-environment 
25 https://coast.noaa.gov/data/digitalcoast/pdf/living-shoreline.pdf 
26 https://energync.org/what-is-clean-energy/ 
27 https://archive.ipcc.ch/pdf/special-reports/srex/SREX-Annex_Glossary.pdf 
28 https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf (Under: “Adaption”) 
29 https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf (Under: “Mitigation ( of Climate 

Change) 
30 https://www.ipcc.ch/sr15/chapter/glossary/ 
31 http://coastalcare.org/educate/shoreline-engineering/ 

https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-app-1.pdf
https://www.epa.gov/smm/basic-information-about-built-environment
https://coast.noaa.gov/data/digitalcoast/pdf/living-shoreline.pdf
https://energync.org/what-is-clean-energy/
https://archive.ipcc.ch/pdf/special-reports/srex/SREX-Annex_Glossary.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf
https://www.ipcc.ch/sr15/chapter/glossary/
http://coastalcare.org/educate/shoreline-engineering/
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Exposure - The presence of people; livelihoods; environmental services and resources; 

infrastructure; or economic, social, or cultural assets in places that could be adversely affected32. 

Floodwalls - Floodwalls are structures constructed of manmade materials such as concrete or 

masonry33. 

Greenhouse gas emissions - The release of gaseous constituents of the atmosphere, both natural 

and anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum of 

infrared radiation emitted by the Earth’s surface, the atmosphere, and clouds34. 

Levees - Levees are embankments of compacted soil that keep shallow to moderate floodwaters 

from reaching a structure35.  

Mudflats - a flat area of very wet soil near the sea that is covered at high tide i.e.  the time when 

the sea reaches its highest level36. 

Non-engineered Berms - trenches used to protect marshes and ponds from wave erosion and 

provide flood protection to inland development. Non-engineered berms are sensitive to sea level 

rise and storm events, in particular to the erosive forces of currents and waves37. 

Renewable energy - Renewable energy is energy from sources that are naturally replenishing but 

flow-limited; renewable resources are virtually inexhaustible in duration but limited in the amount 

of energy that is available per unit of time38. 

Saline water inundation - Displacement of fresh surface water or groundwater by the advance of 

salt-water due to its greater density. This usually occurs in coastal and estuarine areas due to 

reducing land-based influence (e.g., either from reduced runoff and associated groundwater 

recharge, or from excessive water withdrawals from aquifers39 

Salt-water intrusion - the movement of ocean water into fresh groundwater, causing 

contamination of the groundwater by salt. It is a natural process that can be made worse by human 

activities40. 

Seawalls - A shoreline protection measure that involves vertical or sloped wall built parallel to the 

shoreline. These walls absorb and limit impacts of large waves and directs flow away from land41. 

 
32 https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf 
33 https://www.fema.gov/media-library-data/20130726-1506-20490-7472/fema259_ch5f.pdf 
34 https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-app-1.pdf 
35 https://www.fema.gov/media-library-data/20130726-1506-20490-7472/fema259_ch5f.pdf 
36 https://dictionary.cambridge.org/us/dictionary/english/mudflat 
37 http://www.adaptingtorisingtides.org/wp-content/uploads/2014/12/StructuralShorelines_VR.pdf 
38 https://www.eia.gov/energyexplained/renewable-sources/ 
39 https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-app-1.pdf (Under: Salt-water intrusion / 

encroachment) 
40https://web.archive.org/web/20120908171023/http://www.wrd.org/engineering/reports/TB13_Fall07_Seawate

r_Barriers.pdf 
41https://coast.noaa.gov/data/digitalcoast/pdf/living-shoreline.pdf 

https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf
https://www.fema.gov/media-library-data/20130726-1506-20490-7472/fema259_ch5f.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-app-1.pdf
https://www.fema.gov/media-library-data/20130726-1506-20490-7472/fema259_ch5f.pdf
https://dictionary.cambridge.org/us/dictionary/english/mudflat
http://www.adaptingtorisingtides.org/wp-content/uploads/2014/12/StructuralShorelines_VR.pdf
https://www.eia.gov/energyexplained/renewable-sources/
https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-app-1.pdf
https://web.archive.org/web/20120908171023/http:/www.wrd.org/engineering/reports/TB13_Fall07_Seawater_Barriers.pdf
https://web.archive.org/web/20120908171023/http:/www.wrd.org/engineering/reports/TB13_Fall07_Seawater_Barriers.pdf
https://coast.noaa.gov/data/digitalcoast/pdf/living-shoreline.pdf
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Smart grids - A newer type of electrical grid where information technology is used to improve 

the operation of power systems, especially with resources located at the distribution level using 

technologies such as smart meters and remote controls42. 

Smart building technologies - refers to the various types of technology used in smart buildings. 

These include heating, ventilation, air-conditioning (HVAC); lighting, plug loads, window shading, 

Automated System Optimization, human operation, and Distributed Energy Resources (DER)43. 

Smog - a mixture of smoke, gases, and chemicals, especially in cities, that makes the atmosphere 

difficult to breathe and harmful for health44. 

Social equity - social equity refers to having fair access to resources, opportunities, and full 

participation in the social and cultural life of a community, as a central dimension for promoting 

livability and viability, now and into the future45. 

Solar Photovoltaic - a technology that converts sunlight (solar radiation) into direct current 

electricity by using semiconductors. When the sun hits the semiconductor within the PV cell, 

electrons are freed and form an electric current46. 

Revetments - a shoreline protection measure where boulders laid out over the slope of a shoreline 

to protect the slope from erosion and waves47. 

Rip-raps - a shoreline protection measure where sections of stone ( or crushed concrete) are placed 

at the outlet end of the culverts, conduits, or channels to reduce the velocity, and energy of water, 

such that the flow will not erode the receiving downstream reach48. 

Tidal marshes - a type of marsh that can be found along protected coastlines in middle and high 

latitudes worldwide. In general, marshes are defined as wetlands frequently or continually 

inundated with water, characterized by emergent soft-stemmed vegetation adapted to saturated soil 

conditions49. 

Urban heat islands - the relative warmth of a city compared with surrounding rural areas, 

associated with changes in runoff, the concrete jungle effects on heat retention, changes in surface 

albedo, changes in pollution and aerosols, and so on50.  

Vulnerability - The propensity or predisposition to be adversely affected51. 

 
42 https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter7.pdf 
43 https://aceee.org/sites/default/files/publications/researchreports/a1701.pdf 
44 https://dictionary.cambridge.org/dictionary/english/smog 
45 https://icma.org/articles/pm-magazine/pursuing-sustainability-social-equity-goals 
46 https://www.studentenergy.org/topics/solar-pv 
47 https://coast.noaa.gov/data/digitalcoast/pdf/living-shoreline.pdf 
48 https://www.michigan.gov/documents/deq/nps-riprap-outlet_332131_7.pdf 
49 https://www.epa.gov/wetlands/classification-and-types-wetlands#marshes 
50 https://archive.ipcc.ch/pdf/special-reports/srex/SREX-Annex_Glossary.pdf 
51 https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Annex_FINAL-1.pdf 
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