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EXECUTIVE SUMMARY 

The Truckee Meadows Regional Plan represents the overarching vision for land 

use, natural resources, and infrastructure planning in the Truckee Meadows 

region. The Truckee Meadows Regional Planning Agency (TMRPA) has initiated 

a comprehensive Region Plan update process. As part of the 2017 Regional Plan 

update, the TMRPA, in collaboration with the Land Use Transportation and 

Resiliency Committee (LUTRC), is exploring opportunities to expand and 

strengthen policies that promote regional sustainability and resiliency. While the 

2012 Regional Plan and the respective plans of local government and affected 

entities include elements of sustainability, there are opportunities to expand 

sustainability principles by incorporating more innovative and diverse 

sustainability and resiliency concepts into the 2017 Regional Plan.  

A sustainable and resilient region is one that manages its natural and urban 

resources so that they retain their vitality and durability over time and despite 

forces of change. The TMRPA recognizes that greenhouse gas emissions (GHG) 

from the burning of fossil fuels, including those from modern urban land use and 

transportation systems, are changing the world’s climate. In turn, climate change 

is influencing local and regional precipitation patterns and the frequency and 

intensity of natural hazards, such as drought, flooding, and wildfire. These 

factors support a growing need for regional sustainability and resiliency policies.  

The TMRPA also understands that sustainability planning is a continuous process 

that involves collaboration and collective action, monitoring and evaluation, and 

agreed upon outcomes that will best serve the region. While there is no “right” 

path to a sustainable and resilient region, regional policies that are supported by 

best practices and well vetted by regional stakeholders and the public, will serve 

as a lasting guidepost for ongoing sustainability and resiliency planning and 

implementation efforts.  
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Accordingly, the purpose of this study is to provide the TMRPA, Regional 

Planning Governing Board (RPGB), Regional Planning Commission (RPC), local 

governments, affected entities, and the public with the information necessary to 

make informed policy decisions as part of the 2017 Regional Plan update and 

future planning efforts. Therefore, this study includes the following:  

• Summary of the existing and ongoing sustainability planning efforts 

throughout the region 

• Description of the science and best practices related to climate 

change, and sustainability and resiliency planning  

• Identification of opportunities for strengthening and expanding 

regional policies to support sustainability and resiliency  

• Illustration and discussion of a range of hypothetical scenarios that 

reflect varying degrees of Regional Plan policy support and resulting 

outcomes for advancing regional sustainability, mitigating climate 

change, and building a more resilient region   

This study demonstrates that there are numerous opportunities to realize an 

optimally sustainable and resilient Truckee Meadows. Achieving this outcome 

requires substantial buy-in on the part of the RPGB, local governments, and 

affected entities to build upon existing sustainability initiatives (see Section 2), 

implement best practices (see Section 3), leverage opportunities (see Section 

4), and be willing to make the tough policy choices (see Section 5).  

Table ES-1, below, summarizes the opportunity areas and key themes presented 

in Section 4; it also identifies the type of policy choices that could arise during the 

Regional Plan update process should the RPC and RPGB pursue the opportunities 

to achieve the optimal sustainability scenario discussed in Section 5.   

Table ES-1 

Sustainability Opportunities and Policy Choices 

Opportunity Area Key Themes Policy Choice Summary  

(For Optimal Sustainability and Resiliency Outcome) 

Land Pattern and 

Transportation 

Connectivity, 

infill, Green 

House Gas 

(GHG) emissions 

reductions  

• Existing regional and local policies are in place to 

support many opportunities.  

• Connectivity and mixed-use policies would require new 

Regional Plan policies.  

• Some policies, such as encouraging a tiered impact fee 

structure and strategies to increase density in core 

areas, would be a shift from current policy.   

Water Resources, 

Wastewater, and 

Stormwater 

Efficient systems 

and demand-side 

management  

• Opportunities largely build upon strategies in the 2016 

Regional Water Management Plan. 

• Some opportunities, such as those addressing flooding in 

closed basins, could lead to challenging policy choices. 
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Table ES-1 

Sustainability Opportunities and Policy Choices 

Air Quality and 

GHG Emissions 

Green buildings 

and vehicle trip 

reductions 

• There are programs in place addressing air quality and 

GHG emissions. 

• Pursuing opportunities to mitigate the urban heat island 

effect, expand electric vehicle use, and disclose the total 

energy demand of new development would be a shift in 

policy.  

• Stronger coordination with the Washoe County School 

District would be required. 

Regional Resiliency  Protecting 

natural systems 

and enhancing 

urban system 

resiliency  

• Neither the Regional Plan, nor many local government 

or affected entity plans, address climate resiliency or 

adaptation in detail. 

• Including regional resiliency as a planning concept in the 

Regional Plan would be a policy shift; however, many 

strategies that contribute to regional resiliency are 

already in place.  

• A stronger emphasis on strategies to address future 

climate-related natural hazards would be needed.  
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SECTION 1 

INTRODUCTION 

In November 2016, the TMRPA initiated a process to update the Regional Plan. 

The Regional Plan serves as the overarching vision for the Truckee Meadows 

region (see Figure 1-1). It strives to foster a well-planned, sustainable region by 

supporting the following: 

• sustainable growth and efficient growth patterns  

• preservation of natural resources and open space  

• the provision of quality public services 

• conformance of master plans, facilities plans, and other similar plans 

to the goals and policies of the Regional Plan   

While sustainability is an underlying principle of the 2012 Regional Plan, there 

are opportunities to expand upon those principles by incorporating more 

innovative and diverse sustainability concepts into the 2017 Regional Plan. More 

robust Regional Plan sustainability policies would ultimately foster broad 

implementation of sustainability strategies throughout the Truckee Meadows.    

The immediate purpose of this study is to inform and support sustainability-

related regional-level policy discussions for the 2017 Regional Plan update. In 

doing so, it describes the underlying need for goals and policies that foster an 

efficient use of finite land, water, and air resources; help mitigate the region’s 

contribution to climate change; and ensure the region is as resilient as possible 

to the short- and long-term effects of climate change. Because the study’s 

purpose is to inform regional policy decisions, information and conclusions take 

a regional, rather than community-level or site-specific, perspective.       

Section 2 of this study summarizes the existing and ongoing sustainability 

planning efforts throughout the region upon which future policies and actions 

will build. In some fashion, sustainability is part of all local government and  
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Truckee Meadows Region
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affected entity planning efforts. It will be important to leverage the work to date 

to advance regional sustainability principles.   

In July 2015, through its participation in the Portland State University Urban 

Sustainability Accelerator Program, the TMRPA began evaluating sustainability 

best practices. The results of Portland State’s evaluation are being carried 

forward into the Regional Plan update process. Findings from that effort, 

combined with this study, provide a starting point for the RPC, RPGB, TMPRA 

staff, local government and affected entity representatives, and the public when 

considering potential sustainability-related policies during the update process. 

Best practices presented in Section 3 and opportunities presented in Section 4 

are sensitive to the unique geography, economy, and legal framework of the 

Truckee Meadows. For this reason, they can help focus discussions and provide 

the necessary context and relevant information needed to support informed 

regional policy decisions. Ultimately, these decisions should provide the greatest 

benefits possible for the Truckee Meadows.   

Advancing regional sustainability, mitigating climate change, and building a more 

resilient region requires an ongoing commitment on the part of all stakeholders. 

Hypothetical sustainability scenarios presented in Section 5 offer a menu of 

outcomes that reflect varying degrees of Regional Plan policy support and 

stakeholder commitment. For example, there would be an increasing level of 

commitment and innovation required to implement the scenarios with more 

comprehensive sustainability strategies. These scenarios could entail more 

challenging policy decisions. In comparison, moving forward with the current 

polices would require commitment, but would likely result in less challenging 

policy choices.      

In the near term, this study is available to inform the 2017 Regional Plan update. 

Going forward, it may hold useful information for other future planning efforts. 

1.1 TMRPA OVERVIEW 

Established by the Nevada State Legislature in 1989, TMPRA is responsible for 

fostering coordination and information sharing among the region’s three local 

governments: the cities of Reno and Sparks and Washoe County. The ten-

member RPGB, which governs the TMRPA, consists of three members each 

from the City of Sparks and Washoe County and four members from the 

region’s largest local government, the City of Reno. The nine-member RPC, 

which includes three members from each of the three local governments, has 

the statutory responsibility of conducting a comprehensive review of the 

Regional Plan every 5 years. TMRPA staff, led by the executive director, provide 

technical and administrative support to achieve the agency’s overall 

responsibility.    

1.2 REGIONAL SETTING 

While TMRPA’s jurisdiction spans all of Washoe County, excluding the portion 

in the Lake Tahoe basin, its primary focus is on the urbanized areas of Reno, 
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Sparks, and unincorporated Washoe County. The Truckee Meadows, an area 

roughly defined based on proximity to the Truckee River, which flows through 

the region from west to east, is surrounded by the eastern Sierra Nevada 

Mountains to the west, Virginia Range to the east and south, and Pah Rah Range 

and Pedersen Mountains to the north. The region is also largely surrounded by 

public lands, either administered by the Bureau of Land Management or US 

Forest Service. Topographic and landownership characteristics limit the 

locations available for future growth and create wildland urban interfaces at the 

region’s peripheries. The Sierra Nevada Mountains create a rain shadow, 

blocking precipitation events moving eastward from the Pacific Ocean. As a 

result, the region receives on average less than 7.5 inches of precipitation per 

year (National Oceanic and Atmospheric Administration [NOAA] 2017). The 

Truckee River is the region’s primary water source, providing on average 

approximately 85 percent of the municipal water supply. Groundwater accounts 

for the remaining 15 percent (WRWC 2017).  

Public lands surrounding the region also offer unique opportunities for outdoor 

recreation, including hiking, biking, off-highway vehicle use, hunting, water 

sports, and snow skiing. Recent studies (e.g., City of Reno 2016a) note the 

importance of these outdoor spaces to Truckee Meadows residents’ quality of 

life. 

The regional land use pattern is largely defined by the region’s topography and 

historical transportation corridors. The cities of Reno and Sparks emerged 

during the late nineteenth century with populations clustered around the Union 

Pacific Railroad corridor, which bisects the region from west to east, and the 

Truckee River. The cities gradually expanded outward following the major 

transportation routes, particularly Interstate 80 and US Highway 395/Interstate 

580.  

Today, the urban and suburban land use pattern consists of higher-density 

development within the McCarran Boulevard ring road, and comparatively 

lower-density development outside the McCarran ring. Within and outside the 

McCarran ring, higher-density land uses are clustered along major north-south 

corridors, such as Virginia Street, Pyramid Highway, and US Highway 

395/Interstate 580, and east-west corridors, such as Fourth Street/Prater Way 

and Interstate 80. Development in unincorporated Washoe County has 

remained mostly low-density residential with comparatively smaller commercial 

centers and scattered industrial uses, with the highest-density areas adjacent to 

the cities’ spheres of influence.  

There are residential land uses distributed throughout the region, with the 

highest concentrations in long-established neighborhoods and newer suburban-

type, single-use residential subdivisions (see Figure 1-1). Single-family and 

moderate-density housing are the dominant housing types, accounting for 54 

percent of all housing types in the region. Higher-density residential uses, such 
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as townhomes, mid-rise, and high-rise housing types, account for the remaining 

46 percent (TMRPA 2016). These limited housing options are located mainly in 

downtown areas of Reno and Sparks.   

Except for downtown areas and scattered small-scale neighborhood commercial 

centers, commercial uses tend to be distinctly separate from residential uses. As 

a whole, there are few examples of vertical mixed use within the region. 

Especially outside the McCarran Boulevard ring road, commercial uses tend to 

be clustered in large retail centers and office parks. Residential uses may abut 

commercial uses, but are generally separated by physical barriers such as walls, 

fences, or roadways. Within the McCarran Boulevard ring road, there is a 

greater horizontal integration of commercial and residential uses, especially in 

older neighborhoods, such as Midtown in Reno and along Prater Way in Sparks.  

Interstate 80 and the Union Pacific Railroad are two major east-west 

transportation corridors. Being situated on these corridors, combined with 

Nevada’s friendly tax structure, 1  gives the Truckee Meadows a competitive 

advantage for large-scale industrial development. There are large-scale industrial 

uses throughout the region; however, areas in east Sparks and the North 

Valleys area in Reno have the highest concentrations. Immediately to the east of 

the region in Storey County, Nevada, the Tahoe Reno Industrial Center (TRIC) 

is a rapidly expanding mega-regional industrial center (see Figure 1-1). Major 

companies with warehousing and manufacturing spaces in TRIC include Google, 

Switch, Tesla, Wal-Mart, and Zulily, Inc. (TRIC 2017). Although TRIC is outside 

TMRPA’s jurisdiction, it is generating employment and transportation demands 

that directly influence housing, infrastructure, and environmental conditions in 

the Truckee Meadows. These interactions are discussed in more detail below.     

1.3 LAND USE TRANSPORTATION AND RESILIENCY COMMITTEE 

Leading up to the 2017 Regional Plan update, sustainability became a frequent 

topic of discussion among TMRPA staff, the RPC, the RPGB, representatives 

from the cities of Reno and Sparks and Washoe County, affected entities, and 

the public. During this time, several local and regional entities, including the City 

of Reno, Regional Transportation Commission of Washoe County (RTC), 

Washoe County School District (WCSD), and Western Regional Water 

Commission (WRWC), were updating their respective planning documents. 

Sustainability emerged as a key theme throughout these planning processes.  

Initially, to facilitate these discussions, the City of Reno established the 

Sustainability Partners in Northern Nevada (SPINN), an informal group of staff 

and other professionals. From that group, TMRPA staff led the formation of the 

LUTRC. The LUTRC, which includes staff representatives from the three local 

governments and affected entities, meets regularly to discuss sustainability 

issues, particularly related to land use, transportation, water, and air quality. 

                                                 
1 Nevada does not have a personal income tax. Historically, it also has offered competitive business tax incentives 

to encourage large-scale commercial and industrial investments.    
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Beginning in early 2017, the LUTRC became increasingly focused on providing 

strategic input for the 2017 Regional Plan update. This study consolidates 

findings from those staff-level meetings and reflects additional input provided by 

the LUTRC during the development of the study.     

1.4 WHY IS A SUSTAINABLE REGION IMPORTANT?  

Fundamentally, sustainability entails the efficient and responsible use of 

resources so that those resources can better withstand the test of time. 

Resources include those in the natural environment—air, water, soil, vegetation, 

and wildlife. Sustaining the natural environment requires diligence so that those 

resources do not become incrementally impaired over time. Sustainability also 

considers social and economic resources. Sustaining the region’s social 

resources supports equal opportunities for residents to access employment, 

affordable housing and transportation, outdoor activities, and an overall high 

quality of life. A sustainable economy is one that is diversified, resilient to 

change, and takes a long-term perspective when evaluating decisions that will 

influence the economic and fiscal health of the region.  

Sustainability is inherently interdisciplinary. Each of the three resource areas 

described above influences the other. For this reason, planning for a sustainable 

region requires a holistic and long-term perspective in an environment that 

fosters collaboration. This is because there are an infinite number of processes 

and change agents working concurrently to modify regional sustainability. While 

planners and planning documents cannot control most of these changes, they 

can identify them, develop strategies, and leverage opportunities to provide 

flexibility and resiliency when those changes happen.  

Planners should also be mindful that land use planning documents can directly 

and indirectly influence various aspects of regional sustainability. For example, 

the 2012 Regional Plan includes goals and policies related to natural resources, 

land use patterns, and infrastructure. There are specific goals and policies 

promoting a sustainable land use pattern and efficient use of natural resources. 

Implementing these goals and policies would directly promote environmental 

sustainability. At the same time, they would indirectly provide for social and 

economic sustainability, for example, by yielding a land use pattern with more 

affordable transportation and housing choices and that is more cost efficient for 

municipal service providers. This would improve residents’ quality of life and the 

region’s overall competitive advantage and economic health. Conversely, 

policies that directly influence social and economic sustainability, such as 

establishing affordable housing (for example, see Regional Plan Goal 1.4 and 

Policy 1.4.1) or capital improvement program objectives (see Regional Plan 

Goals and Policies under Module 3), would have an indirect influence on 

environmental sustainability (e.g., by reducing vehicle emissions and costs 

associated with driving to more affordable distant suburbs).    
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URBAN HEAT 

ISLAND EFFECT 
The occurrence of 

higher air 

temperatures 

surrounding urban 

areas, resulting 

from wasted energy 

and impermeable 

surfaces.  

Although each of the three aspects of sustainability is equally important in the 

overall sustainability equation, the scope of this study mostly covers the current 

efforts, best practices, and policy choices that influence environmental 

sustainability. Indirect benefits on social and economic resources are noted, but 

not discussed in detail. There are relevant studies that address the other 

elements of sustainability (e.g., TMRPA 2016 and Economic Development 

Authority of Western Nevada 2015) that can be used to underpin regional plan 

policy decisions. Current and future studies could compliment this study by 

more closely exploring social and economic sustainability opportunities in the 

region.   

1.4.1 Sustainability, Climate Change, and Resiliency 

Understanding the factors influencing short- and long-term environmental, 

social, and economic resource conditions is essential for developing strategies 

to sustain those resources. Environmental 

sustainability, for instance, is a broad umbrella 

under which there are many subcategories each 

contributing in different ways to the overall 

sustainability of the natural environment. Like all 

aspects of sustainability, these subcategories are 

interrelated. For example, implementing low-

impact development (LID) stormwater 

management strategies that use wetlands, 

bioswales, and other natural solutions for filtering 

pollutants and attenuating stormwater flow can 

improve water quality while reducing the urban 

heat island effect, improving air quality, providing 

riparian habitat, and stabilizing soils. In this example, LID strategies are geared 

toward sustaining water resources, but the interrelated benefits for air quality, 

soil resources, and wildlife further contribute to environmental sustainability.    

A fundamental driver of sustainability policies is a need to respond to climate 

change. Since 1895, average temperatures in the United States have increased by 

1.3 to 1.9 degrees Fahrenheit. With no change in the current level of 

greenhouse gas (GHG) emissions, scientists predict that by the year 2100, 

temperatures will rise another 3 to 5 degrees. If GHG emissions continue to 

rise, the temperature change could be as high as 10 degrees (Melillo et al 2014). 

In the Truckee Meadows, by 2100, scientists estimate temperatures could be up 

to 6 degrees warmer (US Bureau of Reclamation 2015). By 2050, scientists 

estimate that regions will experience heat waves every 2 years that historically 

only happened once every century (Holdren 2008; Piedmont-Palladino and 

Mennel 2009). Without planning ahead, these warmer temperatures could 

outpace the ability of natural systems and regional infrastructure to adapt. 

Scientists project that warmer temperatures will lead to longer, more intense 

heat waves that will stress power supplies (Carter and Culp 2010), lead to more 

heat-related illnesses (Piedmont-Palladino and Mennel 2009), prompt more 
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frequent and severe storm events increasing the potential for flooding and 

landslides, and increase the intensity and frequency of drought leading to more 

frequent and severe wildfires (Intergovernmental Panel on Climate Change 

[IPCC] 2014; APA 2011).  

Hotter temperatures would also magnify in urban areas where the urban heat 

island effect could lead to local daytime surface temperatures up to 40 degrees 

above historical levels (Carter and Culp 2010). Among 200 cities studied, 

researchers identified Reno as the fastest warming city in the United States, 

with an observed temperature increase of 1.4 degrees per decade since 1965 

(Climate Central 2016). Urban heat island-induced warming would amplify 

regional ozone pollution concerns, limit opportunities for outdoor activity 

during the hottest periods, and disproportionately impact low-income 

communities without access to air conditioning and medical services (Piedmont-

Palladino and Mennel 2009). For those with access to air conditioning, more 

frequent energy use during heat waves would create a positive GHG feedback 

loop further exacerbating climate change (APA 2011). 

In the Truckee Meadows, it is uncertain whether climate change will increase or 

decrease overall annual precipitation; however, there is growing confidence that 

warmer temperatures will reduce winter snow packs and cause earlier spring 

snowmelts. Peak flows during storm events could also exceed historic 

maximums and the capacity of current flood control and stormwater systems 

(Reclamation 2015).      

Climate scientists link climate change and the associated global and regional 

temperature spikes to the release of GHG emissions from the burning of fossil 

fuels (IPCC 2014). Currently, urban areas consume approximately 60 percent of 

the energy and are responsible for up to 70 percent of all global greenhouse gas 

emissions (Aylett 2014). On the positive side, because urban areas represent 

such a large proportion of emissions, there are significant opportunities for 

developing and implementing regional policies to mitigate climate change.   

Regions worldwide are already experiencing the effects of climate change in the 

form of severe wildfires, heat waves, drought, and flooding. Although it is 

difficult to link single events to climate change, examining trends in the number 

and intensity of events over time provides a clearer picture of recent trends and 

likely future scenarios. Most scientists agree that even with a substantial 

reduction in GHG emissions, climate change will continue affecting regions and 

communities (Shuford et al 2010). Moving forward, evidence suggests there is a 

need for regions to plan for climate change and become more resilient. Climate 

resiliency is the capacity of social, economic, and environmental systems to 

respond to single climate-related events and trends in a way that allows those 

systems to maintain their essential function while building capacity to adapt and 

transform (IPCC 2014). The terms climate “resiliency” and “adaptable” are used 
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interchangeably, although resiliency may be more appropriate because it implies 

a more proactive stance in the face of change.    

1.4.2 Sustainability as a Regional Planning Concept  

There is no single “right” sustainability path or outcome. As a planning concept, 

sustainability is a process that involves collaboration and collective action, 

scientific evaluation, and agreed upon outcomes to be achieved in an agreed 

upon timeframe that will best serve the community or region in question. 

Regional sustainability planning, like land use and natural resources planning in 

general, is specific to each region because it must consider the unique physical 

characteristics, political context, legal authorities, and overall opportunities 

present in the region.  

However, regardless of location or circumstances, the essential first step in 

sustainability planning is a commitment to plan for the region’s long-term 

environmental, social, and economic health. This commitment, which can be laid 

out overtly in a policy statement or sustainability element within a plan, or more 

discretely as an underlying theme of the plan, becomes a guidepost against which 

decisions, conformance reviews of other plans, and implementation strategies 

can be measured. Having this commitment in place allows decision-makers and 

planning staff to qualitatively assess whether land use, facilities, or project plans 

would compromise the long-term viability of the region’s environmental, social, 

and economic resources. Incorporating specific sustainability targets and 

strategies, such as transportation mode splits, GHG emission targets, or tree 

canopy standards, into the plan provides definitive metrics against which 

decision-makers and staff can make informed decisions. Embedding these 

metrics in sound science and best practice further supports sound planning and 

decision-making.  
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SECTION 2 

SUSTAINABILITY PLANNING IN THE TRUCKEE 

MEADOWS TODAY 

There are opportunities to advance sustainability planning concepts in the 

Truckee Meadows by leveraging and building upon existing planning efforts. 

Most existing plans address sustainability, either directly in sustainability policies 

or sustainability plans, or more subtly through underlying concepts that 

essentially amount to sustainable planning. Understanding the existing 

sustainability planning framework will allow decision-makers, staff, and the public 

to more readily identify opportunities for advancing sustainability in the region.      

2.1 REGIONAL PLANNING 

Regional-scale planning in the Truckee Meadows provides the overarching 

framework within which land use, transportation, and natural resources planning 

occurs in the region. These plans set the vision for long-term environmental 

sustainability and are the starting place for advancing sustainability in the 

Truckee Meadows.       

2.1.1 Truckee Meadows Regional Plan 

Promoting an environmentally and economically sustainable region is already a 

cornerstone theme in the 2012 Regional Plan (TMRPA 2012). For example, 

regional form and development pattern objectives described in Module 1 include 

those that promote a sustainable and efficient growth pattern that lessens 

sprawl by concentrating development in higher-intensity and density corridors 

served by transit. Concentrating new development in existing urban and 

suburban areas through infill and adaptive reuse lessens the need for consuming 

previously undeveloped land and reduces the distances people need to travel 

each day. Goal 1.1 and supporting Policy 1.1.1 supports sustainable growth using 

the Truckee Meadows Services Area, which is the area within which municipal 

services and infrastructure will be provided. Policy 1.1.1 further requires that 

local government and affected entity master and facilities plans be based on the 
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adopted Consensus Forecast population estimates and that the Consensus 

Forecast be supported by sustainable water resources.  

Policies 1.2.21 and 4.1.6 encourage a cooperative approach to planning and infill 

development that considers, among other factors, walkability, alternative 

transportation modes, sustainable design and construction, and natural 

resources. Similarly, policies under Goal 1.2 support compact urban 

development. Because higher-density areas support non-automobile forms of 

transportation, such as transit, walking, and cycling, they typically have 

substantially less impacts on regional air quality and emit fewer GHGs per capita 

(Ewing et. al. 2007).   

Regional Plan policies and planning principles under Module 2 support 

environmental sustainability by promoting the responsible use of natural 

resources so that those resources are available for future generations. Planning 

principles emphasize the need to responsibly manage the region’s air and water 

resources through a coordinated approach with the local governments and 

affected entities. Goal 2.1, for instance, requires that local government master 

plans address and provide a coordinated strategy for implementing natural 

resource management strategies, such as protection of open space, riparian 

areas, and wildlife migration corridors, and management within the wildland 

urban interface. Goal 2.7 and Policy 2.7.1 promote the use of sustainable design 

and construction practices, such as LID, the use of renewable energy sources, 

and energy-efficient building technologies.            

2.1.2 Transportation Planning 

Transportation is an essential element of an environmentally sustainable region 

that is mindful of climate impacts. Worldwide, transportation accounts for 14 

percent of GHG emissions (US Environmental Protection Agency [EPA] 2017a). 

Regionally, transportation choices influence regional air quality, GHG emissions, 

and community health. When considered in conjunction with land use, 

transportation is also a critical factor shaping social and economic sustainability. 

Recognizing the importance of transportation within the overall sustainability 

equation, the RTC has an agency-wide sustainability policy that guides agency 

actions and future planning.  

Sustainability is also one of the four guiding principles of the 2040 Regional 

Transportation Plan (RTP). The RTP, particularly Chapter 5, Healthy 

Communities and Sustainability, describes the agency’s commitment to reducing 

GHGs, improving local air quality, and providing an efficient transportation 

system. In conjunction with the RTP, the RTC has a standalone Sustainability 

Plan that highlights agency-wide sustainability milestones to date and sets an 

ambitious vision to guide future planning, construction, maintenance, and 

operations (RTC 2017a).  

In 2015, RTC RIDE, which is the RTC’s fixed route bus service, saved 

approximately 2,184,000 gallons of fuels and offset 15,000 tons of GHG 
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emissions and 629 tons of criteria air pollutants.2 Energy retrofits throughout 

RTC facilities reduced energy use by 21 percent between 2010 and 2016 (RTC 

2017b). Implementing strategies laid out in the RTC’s Complete Streets Master 

Plan (RTC 2016) provides cyclists, pedestrians, transit riders, and drivers 

adequate opportunities to travel safely along the region’s most popular routes. 

Strategies in the RTP and Sustainability Plan to further advance agency-wide 

sustainability consist of replacing diesel powered transit vehicles with 100 

percent electric vehicles (EVs), expanding bus rapid transit (BRT) services, 

installing EV charging stations, and installing solar powered lighting at transit 

facilities. In the long-term, the RTC hopes to add up to 20 new electric buses to 

its fleet, increase vanpool ridership by 5 percent, and improve the energy 

efficiency of its facilities by 5 percent.      

2.1.3 Water management 

Sustaining the limited supply of water resources is critical in a region as arid as 

the Truckee Meadows. In addition to providing a sustainable water supply, 

water management includes preserving water quality through point and non-

point source pollution elimination strategies, wastewater systems, regional-scale 

flood control strategies, and localized stormwater conveyance and infiltration 

systems. There are numerous entities and plans addressing regional water 

management that collectively form a broad basis for advancing regional water 

sustainability in the Truckee Meadows.  

Although the Truckee Meadows receives less than 8 inches of annual 

precipitation, the region is fortunate to have an abundance of upstream storage 

capacity and groundwater supplies to meet current and future municipal and 

industrial needs. The Truckee River Operating Agreement (TROA), which is a 

negotiated agreement among the various water users in the Truckee River 

watershed, establishes procedures for delivering Truckee River water in 

accordance with water rights and other legally binding agreements (US 

Department of the Interior and State of California 2008). The signing of the 

TROA represented a milestone for long-term sustainable water resources in 

the Truckee Meadows. 

The Nevada State Engineer’s office manages groundwater supplies. Using best 

science and monitoring data, the State Engineer evaluates the perennial yield of 

each groundwater basin in the state. The perennial yield estimates determine 

the amount of groundwater appropriations the State Engineer will allow in the 

basin. This is the protocol for maintaining sustainable groundwater supplies. 

Only basins that are not fully appropriated are eligible for new water rights. 

Otherwise, existing water rights can be bought and sold on the open market 

(WRWC 2017).  

The established framework governing water supply leaves little opportunity for 

supply-side sustainability advancements. Accordingly, the plans described below, 

                                                 
2 These include carbon monoxide, lead, ozone, particulate matter, nitrogen dioxide, and sulfur dioxide.  
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and the opportunities presented later in this study, focus on demand-side water 

conservation strategies for water quantity.           

This study also recognizes the importance of the existing regulatory framework 

governing water quality as a necessary starting place for advancing regional 

sustainability. In addition to the plans described below, there are numerous 

federal, state, and local laws and regulations pertaining to water quality. 

Additional information can be found by visiting the EPA’s Ground Water and 

Drinking Water website at https://www.epa.gov/ground-water-and-drinking-

water, and the Nevada Division of Environmental Protection website at 

https://ndep.nv.gov/water.    

Western Regional Water Commission 

The Western Regional Water Commission (WRWC) and its advisory group, 

the Northern Nevada Water Planning Commission, facilitate coordinated water 

resource management among the Truckee Meadows member entities. As 

required by the 2007 Western Regional Water Commission Act (Chapter 531, 

Statutes of Nevada), the WRWC oversees the preparation and implementation 

of the Comprehensive Regional Water Management Plan (CRWMP).  

The 2016-2035 CRWMP (WRWC 2017) includes goals and strategies for water, 

wastewater, and stormwater that guide local government efforts in promoting 

sustainable regional water resources. For example, Goal 1 and related objectives 

and policies in Chapter 1, provide for water conservation through demand-side 

management programs. These programs are intended to increase the longevity 

of existing water supplies to serve new and future growth, reduce water service 

costs and energy use, and improve regional environmental conditions. Measures 

already in place to implement these goals, which are further described in 

Chapter 7 of the CRWMP, include metering with block-tier pricing, using 

reclaimed water (“purple pipe”) to irrigate public spaces, and voluntary water 

savings through more efficient irrigation and indoor fixtures.  

Objective 1.3 and subsequent polices define implementation strategies for 

protecting and enhancing water quality for a sustainable water supply. The 

CRWMP identifies possible sources of contamination, such as septic tanks, land 

uses that produce or store hazardous materials, and storm water systems. It 

directs local governments to consider the impact of these contaminant sources 

when making decisions on proposed projects. Similarly, Goal 2 and related 

policies provide strategies for managing the region’s wastewater, including the 

use of reclaimed water and conversion of remnant septic systems to municipal 

sewer. Chapter 4 further describes the scope of current programs and planned 

actions to protect water quality. Goal 3 and related objectives and policies 

provide a plan for effective floodplain and stormwater management through 

strategies such as Truckee River restoration projects, watershed-scale pollutant 

controls, hillside protections, and stormwater drainage guidelines. Chapter 5 

https://www.epa.gov/ground-water-and-drinking-water
https://www.epa.gov/ground-water-and-drinking-water
https://ndep.nv.gov/water
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details the extensive scope of current regulations, ongoing programs, and 

planned actions related to floodplain and stormwater. 

Chapter 7 of the CRWMP describes the many water conservation planning 

opportunities available in the Truckee Meadows. Efficient water use best 

practices include LID stormwater systems, the use of gray water for irrigation, 

water metering, and low-flow water fixtures (WRWC 2017). The CRWMP also 

emphasizes the benefits of public education in promoting water conservation.    

Truckee Meadows Water Authority 

The Truckee Meadows Water Authority (TMWA) is the region’s primary 

drinking water purveyor. TMWA’s 2016-2035 Water Resource Plan (TMWA 

2016) summarizes its ability to meet the demands of its current customers and 

determines the extent of TMWA’s ability to service future demands. Although 

the plan has a 20-year planning horizon, which provides a reasonable window to 

incorporate potential changes and allow sufficient time to adapt to change, the 

plan recognizes the need to take a longer-term perspective to ensure there are 

renewable, reliable, and sustainable water resources. The 5-year updates allow 

TMWA to continually evaluate how its operations will address the economic 

and environmental conditions that may impact the Truckee Meadows.  

As discussed above, the water supply-side of the equation is relatively static. 

Any advancements would be the result of increased system efficiencies, such as 

minimizing leakages and other distribution losses (TMWA 2016). Within the 

legal confines of the TROA and decreed water rights, TMWA provides water to 

meet the municipal and industrial needs of its customers. Using a conjunctive 

use approach, TMWA relies on a network of upstream reservoirs and 

groundwater supplies to balance water availability with demand. In low water 

years, such as during the drought of 2012-2015, TMWA may encourage 

voluntary demand-side water conservation strategies (e.g., requesting residents 

and businesses reduce outdoor water use) to help ease withdrawals from 

drought reserves. Under the TROA, TMWA has sufficient dry-year reserve 

capacity to meet demands in a scenario equivalent to the 1987 to 1994 drought, 

which is the worst drought on record.  

More severe droughts under a changing climate scenario may warrant more 

frequent and aggressive water conservation measures. Scenario modeling of 

different droughts conducted for the 2016 Water Management Plan indicate 

there is sufficient capacity to meet projected future demand. However, the plan 

also recognizes that climate change could lead to longer and more severe 

drought cycles and changing precipitation regimes that result in smaller or more 

rapidly melting snow packs. TMWA recognizes that potential supply-side 

changes associated with climate change will require continuous monitoring and 

coordination with climatologists and other researchers to determine, as 

necessary, the appropriate timing and scale water resource planning and 

management adjustments.   
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2.2 LOCAL GOVERNMENTS 

Whereas the regional-scale plans described above lay forth the long-range vision 

for the Truckee Meadows, local government master plans, facility plans, and 

related efforts provide more specific implementation strategies at the local level. 

The nature and type of sustainability planning efforts in the cities of Reno and 

Sparks and Washoe County are diverse and generally reflect the governments’ 

unique geographies, histories, constituencies, and future aspirations. However, 

because each entity’s master plan must conform to the Regional Plan, there are 

similar themes found across jurisdictions.   

2.2.1 City of Reno 

Throughout the past decade, the city of Reno has been an active player in 

promoting environmental sustainability. Between 2009 and 2011, the city 

completed an energy retrofit of City Hall. Through the NV Energy 

RenewableGenerations program, the city also installed renewable energy 

systems at several city-owned facilities. The City also facilitated the rollout of a 

citywide residential single-stream recycling program through negotiations with 

Waste Management.    

In 2015, the city of Reno initiated ReImagine Reno, a community-driven process 

to update the city’s master plan. Community workshops and surveys conducted 

during Phase 1 of ReImagine Reno engaged nearly 6,000 people. Sustainability 

was a common theme brought up by the public and is a theme being carried 

forward throughout most of the updated Master Plan’s eight guiding principles 

(City of Reno 2017a). These principles promote sustainability through a series 

of citywide and area-specific policies. For example, Guiding Principle 2: 

Responsible and Well-Managed Growth describes strategies for encouraging and 

incentivizing infill and redevelopment, promoting sustainable development 

practices, and collaborating with regional partners to ensure efficient and 

equitable infrastructure and service delivery on a citywide scale. Guiding 

Principle 3: Thriving Downtown and University District, Guiding Principle 4: 

Vibrant Neighborhoods and Centers, Guiding Principle 5: Well-Connected City 

and Region, Guiding Principle 6: Safe, Healthy and Inclusive Community, and 

Guiding Principle 7: Quality Places and Outdoor Recreation Opportunities all 

address and provide policy-level guidance for promoting citywide environmental 

sustainability.  

Area-specific policies direct the city’s more specific actions, including those 

related to sustainability. For example, strategies to enhance pedestrian and 

bicycle connectivity, mixing uses, and increasing density and intensity of uses in 

centers and corridors would encourage fewer single-occupancy vehicle trips 

resulting in less GHG and criteria air pollutant emissions. Accommodating a 

higher percentage of future growth in existing urban areas would also reduce 

the conversion of undeveloped land to suburban uses at the urban fringe. 

Orienting new development toward existing and proposed BRT stations would 

complement the RTC’s RTP transit objectives of increasing transportation mode 
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splits in corridors (City of Reno 2017a and RTC 2017a). Policies encouraging 

the adaptive reuse of existing structures would lessen the demand for greenfield 

development and raw building materials.          

The draft Master Plan also identifies the completion of the city’s Sustainability 

and Climate Action Plan as a priority initiative, scheduled for adoption in 

December 2017. The city is actively engaging other government partners, the 

business community, and other stakeholders in the development of the 

Sustainability and Climate Action Plan.   

Sustainability is also an underlying theme of the city’s decision-making processes. 

For instance, the Reno City Planning Commission identified sustainability as one 

of the Commission’s priorities for 2017. According to this priority, the 

Commission should strive to incentivize and develop strategies to encourage 

sustainable development and responsible resource management, and identify 

planning and development policies that promote healthy communities. The 

Commission also identified connectivity as a priority, particularly the need to 

enhance connections between the University of Nevada, Reno (UNR) and 

downtown Reno (City of Reno 2017b).       

Reno is also one of more than 150 cities to announce that it will uphold the 

commitments in the Paris global climate accord, which calls for capping global 

temperature to 1.5 degrees Celsius over current levels. As part of this 

commitment, the city is one of 20 cities participating in the City Energy Project, 

a program to reduce GHG emissions from buildings through energy efficiency 

retrofits. Implementing the new Master Plan policies and achieving Sustainability 

and Climate Change Plan targets will further demonstrate the city’s 

commitment.   

2.2.2 City of Sparks  

After an extensive public outreach process called Ignite Sparks that engaged 

nearly 2,600 residents, in 2016, the City of Sparks adopted its new 2016 Master 

Plan. One of the city’s eight vision statements identified in the plan is a “livable, 

sustainable and healthy community.” Other vision statements supporting 

connected bicycle and pedestrian pathways and a vibrant downtown area with a 

mix of uses further promote environmental sustainability. Other visions support 

a sustainable city budget and diverse economy, which collectively support the 

three-pillar approach to sustainability described above. The plan highlights the 

city’s desire to grow and have a more diversified economy while maintaining the 

city’s small-town characteristics; this is an essential challenge that directly relates 

to sustainability.  

Goals 1 through 6 support compact development in downtown Sparks, infill and 

redevelopment, and development that is supported by multiple transportation 

modes. Associated policies seek to target infrastructure investments in mixed-

use, higher-intensity development areas and to implement the Victorian Square 

Development Plan.  
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Connectivity goals and polices encourage land use patterns that are supported 

by multimodal transportation systems. Policy C5, for example, directs the city 

to convert 4th Street to a bicycle boulevard.  

Resiliency and Conservation goals RC 1 through RC 4, and related policies 

respond to community concerns and scientific findings regarding climate 

variability and sustainability. Goals and policies seek to leverage opportunities 

for adapting to change and to provide the basis for implementing citywide 

natural resource conservation strategies. These include watershed protection, 

responsible water use, emissions reduction, tree planting, recycling, wildland 

urban interface protections, and hillside development protections (City of 

Sparks 2016).  

2.2.3 Washoe County 

The mission of the Washoe County Community Services Department is 

“sustaining your great quality of life.” This mission reflects the county’s 

commitment to providing quality communities and open spaces throughout 

unincorporated Washoe County. Goals and policies in the land use and 

transportation element support sustainable growth practices, such as mixed-use 

developments connected by pedestrian and cycling networks. The plan also 

encourages the location of growth in existing or planned communities to 

minimize the conversion of open space to urban and suburban uses and 

minimize infrastructure requirements. Within those existing developed areas, 

the plan fosters a mix of housing types and commercial uses. The county also 

uses a density transfer system to distribute growth in or adjacent to developed 

areas rather than undeveloped areas. Policies further support the acquisition 

and designation of new open spaces.  

Community design goals and policies encourage a sustainable jobs housing 

balance by locating residential and commercial uses within walking distance of 

one another. Policy LUT.19.1 incentivizes sustainable development by providing 

a residential density bonus for units that achieve Leadership in Energy and 

Environmental Design (LEED) green building certification, water conservation, 

low-impact grading, or the dedication of open space. Goal twenty, and related 

policies, further direct the county to consider green building techniques to 

advance environmental sustainability. These techniques include the minimization 

of building waste during construction, use of renewable energy systems, and 

application of xeriscaping for outdoor areas. 

Goals and policies in the Master Plan Conservation Element outline additional 

strategies for protecting and enhancing open space, wildlife habitats, riparian 

areas, soils, water resources, and air quality. They also address the need to 

reduce the risk of wildfire impacts in wildland urban interface areas.  

2.3 OTHER AFFECTED ENTITIES 

Affected entity sustainability planning compliments regional and local efforts by 

contributing specific strategies relative to the resources being managed and 
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services provided. Fundamentally, affected entity plans must conform to the 

Regional Plan, but each entity’s distinct mission and governance leads to unique 

sustainability strategies. Future regional-scale sustainability-related policy 

decisions should consider the positive contribution of these entities’ effort to 

the advancement of regional sustainability.             

2.3.1 Reno-Tahoe Airport Authority  

The Reno-Tahoe Airport Authority (RTAA) uses the Airport Council 

International’s Economic Viability, Operational Efficiency, Natural Resource 

Conservation, and Social Responsibility (EONS) approach to help guide its 

sustainability policies and practices. Within each of the four EONS focus areas, 

the RTAA carries out sustainability-related programs and actions. Some 

sustainability initiatives fall into more than one category, with some applicable to 

all four areas. The RTAA’s Annual Sustainability Report further summarizes the 

RTAA’s sustainable business practices and sustainability initiatives (RTAA 2016). 

Economic Vitality 

Economic viability considers the RTAA’s balancing of revenues and 

expenditures; it ensures the future operations and continued economic viability 

of the Reno-Tahoe International and Reno-Stead airports. The RTAA’s 

economic viability is the fundamental operational requirement underlying all 

aspects of sustainability. The RTAA strives to enhance economic viability by 

increasing revenue generation, decreasing costs, and investing in long-term 

projects with a positive return on capital investment.  

Operational Efficiency 

Operational efficiency is doing more with less because of effective management. 

The RTAA operates under the expectation that well-run facilities cost less to 

operate and maintain. Increased operational efficiency includes fewer staff hours, 

vehicle fuel savings, and lower heating and cooling costs. 

Natural Resource Conservation 

Natural resource conservation involves the responsible use of natural resources 

and protection of the region’s natural environment from impacts associated 

with RTAA operations. The RTAA is committed to promoting environmental 

policies and practices that result in the protection of resources from 

contamination, the reuse of materials whenever possible, and recycling. 

Social Responsibility 

Airports function in a social setting. The RTAA’s customers include passengers, 

pilots, tenants, and employees, in addition to the residents and businesses in the 

surrounding community. The RTAA’s social responsibility is to enhance the 

customer experience while fostering an understanding of the value that airports 

provide to the community. 
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2.3.2 Washoe County Air Quality  

Truckee Meadows residents often enjoy remarkably clear air; however, the 

region is susceptible to having poor air quality, especially during winter when 

temperature inversions trap pollutants in the valley and during the summer 

when wildfire smoke settles over the region. The Washoe County Health 

District, Air Quality Management Division (AQMD) monitors regional air quality 

and implements the Clean Air Act for criteria air pollutants through education, 

permitting, and enforcement. The AQMD proactively manages air quality by 

educating the public regarding the sources and impacts of air pollution.  

In 2016, air monitoring results revealed that Washoe County may not meet 

attainment standards for ozone, a National Ambient Air Quality Standards 

(NAAQS) criteria air pollutant. Based on the most recent (2016) certified air 

monitoring data, Washoe County’s ozone concentration is at the NAAQS of 

0.075 ppm, which is above the 8-hour limit established by the EPA. Ozone, 

more commonly known as smog, is a secondary pollutant formed from nitrogen 

oxides (NOx) and volatile organic compounds (VOCs) in the presence of 

ultraviolet light.  

Motor vehicle emissions are the largest source of these ozone precursor 

pollutants. In the summer, more daylight hours and hot weather amplify ground-

level ozone concentrations. In response, the AQMD requested participation in 

the EPA’s Ozone Advance Program. This precipitated the publication of 

AQMD’s Ozone Advance Path Forward (Washoe County AQMD 2017). The path 

forward plan identifies regional land use and transportation as the primary 

source of regional ozone and describes the health effects associated with 

prolonged exposure. There are local initiatives in place to control ozone 

precursor emissions, such as vehicle smog checks, gasoline dispensing vapor 

recovery systems, vehicle idling policies, and planning documents, that 

encourage alternative transportation options and strategies to mitigate the 

urban heat island effect.  

Participation in the Ozone Advance Program gives AQMD the resources to 

educate and advocate for ozone reduction and mitigation strategies. The 

District Board of Health and AQMD staff are actively engaging with community 

partners and potential emitters to educate them on the effects of ozone 

emissions and benefits of voluntary reduction strategies. The Path Forward plan 

has support through resolutions adopted by the District Board of Health, City 

of Reno, City of Sparks, Washoe County Board of County Commissioners, 

Regional Transportation Commission of Washoe County, and the RPGB. Plans 

and policies adopted by these boards and commissions will determine the 

environmental, public, and economic health of the Truckee Meadows. The EPA 

may require Ozone Advance-type emission reduction strategies to become 

mandatory if the region does not meet the 2015 NAAQS for ozone.    
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AQMD also manages a wood stove retrofit program designed to sustain 

regional air quality during colder months. In winter, pollutants from woodstoves 

and vehicle emissions get trapped under temperature inversions and impact air 

quality. Residential woodburning is the largest category of wintertime 2.5-

micron particulate matter (PM2.5). In partnership with the UNR Business 

Environmental Program, AQMD’s wood stove program has removed many of 

the older, higher polluting, inefficient stoves in the Truckee Meadows.  

2.3.3 Washoe County School District   

The Washoe County School District (WCSD) is one of the region’s largest 

employers, is a major landowner, and has one of the region’s largest vehicle 

fleets. Its schools are a daily destination for approximately 65,000 students. For 

these reasons, schools influence regional vehicle miles traveled (VMT), energy 

use, and GHG emissions. The students in kindergarten through grade 12 

classrooms also represent the region’s next generation. The WCSD curriculum 

will influence that generation’s understanding and appreciation of sustainability 

principles.    

As of 2014, the WCSD owns and manages 7.3 million square feet of building 

space and 1,300 acres of grounds associated with 93 schools and 12 support 

facilities (WCSD 2014). The WCSD recognizes that its facilities, grounds, and 

fleet create sizeable demands for energy and water. In 2016, Washoe County 

voters approved a sales tax increase to fund new school construction and 

repairs of existing facilities. New school siting will also have a bearing on 

sustainability because schools are often a magnet for new residential and 

commercial investment.  

In June 2017, the WCSD Board of Trustees codified its commitment to 

sustainability by adopting School Board Policy 7400, Conservation and 

Sustainability (WCSD 2017). The policy commits the WCSD to be an active 

regional partner in environmental issues such as air quality, recycling, water use, 

landscaping, energy efficiency and renewable energy, and containment of 

environmental hazards. Policy 7400 identifies several conservation and 

sustainability strategies, including:  

• Purchasing of alternative “clean” fuel buses  

• Reducing vehicle emissions by establishing and enforcing idle free 

zones  

• Using building materials that maintain healthy indoor air quality  

• Installing solar energy systems with the goal of providing 20 percent 

of energy used through these systems 

• Improving facility energy efficiency through renovations and new 

school construction building practices 
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• Implementing single-stream recycling and encouraging the purchase 

of recycled products, when possible  

• Providing safe routes to school (SRTS) that encourage biking and 

walking to school     

• Retrofitting plumbing systems and installing low-flow fixtures to 

reduce indoor water waste, while using xeriscaping to reduce 

outdoor water demand   

2.4 NONGOVERNMENTAL ENTITIES  

The full picture of current regional sustainability would be incomplete without 

recognizing the contribution of private and not-for-profit organizations. For 

example, in response to the many goals and policies described above, the 

development community is increasingly adopting sustainable development 

practices as commonplace in new development. Developers are also responding 

to market demands, such as those identified in the City of Reno Housing 

Demand Forecast and Needs Assessment (City of Reno 2016b) and local 

government policies (e.g., City of Sparks 2016) by purchasing infill sites and 

securing the necessary entitlements.  

There is a vibrant and active professional community in the Truckee Meadows 

promoting issues related to environmental sustainability. The Nevada Chapters 

of the US Green Building Council, American Planning Association, and American 

Institute of Architects hold frequent training sessions on sustainability. They are 

also active in promoting responsible and durable land use and building practices 

that reduce climate impacts and are resilient to climate-related impacts.  

Environmental not-for-profits are also actively leading sustainability causes. 

Notably, in 2015 and 2016, Keep Truckee Meadows Beautiful and Nevada Land 

Trust led a coalition of more than 120 partner organizations to develop the 

One Truckee River Plan. The One Truckee River process was among the 

region’s largest ever collaboration efforts around a single cause. Adopted in 

2016, the plan establishes a mission to ensure a “healthy, thriving, sustainable 

river.” The plan’s four goals focus on protecting water quality, sustaining access, 

engaging the community, and ensuring collaborative management. The plan 

supports the other planning documents described above by providing clear 

objectives that can be implemented through the collaborative efforts of partner 

organizations (Keep Truckee Meadows Beautiful and Nevada Land Trust 2016).       



 

 

December 2017 Regional Sustainability Study 3-1 

SECTION 3 

SUSTAINABILITY PLANNING – BEST PRACTICES 

There is no one-size-fits-all approach to sustainability planning. Successful 

strategies in one region may or may not transfer to another based on differing 

climates and topographies, land use patterns and transportation systems, legal 

frameworks, and political and community cultures. However, like the 

importance of understanding the region’s existing sustainability efforts as a basis 

for future decision-making, best practices from other regions can provide 

possible paths forward to be evaluated when advancing regional sustainability. 

While the best practices presented below are proving successful in other areas, 

they would need to be tailored for the Truckee Meadows region.  

There is a mounting body of planning literature and case studies on urban and 

regional sustainability. Topics range from densifying land uses to expanding 

transportation options, and from sea level rise to urban food systems. Best 

practices presented below recognize the scope of existing regional efforts, 

statutory authority of the Truckee Meadows Regional Plan, and the unique 

opportunities in the Truckee Meadows; they fall within one of four themes: 

Land Use and Transportation Connectivity, Natural Systems, Energy Efficiency 

and Emissions Reduction, and Climate Resiliency.  

3.1 LAND USE AND TRANSPORTATION CONNECTIVITY 

Fundamental characteristics of a sustainable region are land uses that are 

vertically and horizontally mixed, well connected by multiple transportation 

systems, and of a sufficient density, diversity, and design to support future 

growth without consuming excessive acres of undeveloped lands. Infill and 

redevelopment of existing urban areas further reduce the need for greenfield 

development. Residents in compact, mixed-use, well-connected regions tend to 

have lower GHG footprints because they drive less (Shuford et. al. 2010), have 

lower rates of obesity (Frank et. al. 2004), and are less susceptible to traffic-

related fatalities and other adverse health impacts (Piedmont-Palladino and 

Mennel 2009).  
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MIXED-USE 
An urban land 

pattern that blends 

housing, office, retail, 

civic, and other uses 

vertically within a 

single building or 

horizontally in 

separate buildings.   

The American Planning Association (APA) Policy Guide for Smart Growth (APA 

2012) presents a valuable starting place for understanding the strategies that 

contribute to a sustainable land use pattern. These strategies include:  

• A greater mix of uses and housing choices 

• Neighborhoods and communities focused around human-scale, 

mixed-use centers 

• A balanced, multimodal transportation system 

• Preservation and creation of a sense of place 

• Vibrant urban centers 

• Well-defined community edges, such as greenbelts and open space  

• A citizenry that is involved in all aspects of the planning process 

The APA’s Policy Guide clarifies several of these concepts. For example, mixed-

use, connected communities are those that are integrated with schools, 

shopping, community facilities, and jobs. They have varied housing options and 

prices that are affordable to a range of income 

types. While vertical mixed use is preferable, 

horizontal mixed use can be well connected and 

sustainable if it is within walking distance of parks, 

schools, neighborhood retail and services, and 

other community amenities. Ideally, residential and 

employment uses are walkable, connected via 

transit, or a short drive (APA 2012).  

The Federal Highway Administration cautions that 

poorly connected regions limit residents’ abilities 

to take the most direct path between uses, which 

increases distances to destinations, requires larger 

intersections for automobiles, increases pedestrians’ exposure to risk from 

vehicle strikes, and ultimately discourages walking (Federal Highway 

Administration 2017). Poorly connected regions lengthen driving distances, 

increase fuel consumption, and contribute to rising GHG emissions and air 

pollution (Piedmont-Palladino and Mennel 2009). For this reason, connectivity is 

a pillar of sustainability. Optimal connectivity is achieved when the mix of uses, 

transportation infrastructure, and design facilitate the safe and efficient 

movement of goods and people between uses in the least amount of time and 

emissions.  

Network characteristics, such as intersection density, timing and frequency of 

transit service, and physical and social barriers to access, determine how 

residents move between uses. Higher intersection densities provide the greatest 

number of connections. Grid street patterns have the highest intersection 

densities, while areas with numerous cul-de-sacs and single community entrance 
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points provide the least amount of connectively (Piedmont-Palladino and Mennel 

2009). Traditional downtowns typify the former scenario, while newer single-

family residential suburban developments characterize the latter.  

Figure 3-1 compares four different connectivity scenarios. From left to right, 

connectivity steadily decreases in each scenario. In the image on the far left, a 

grid street pattern provides numerous options for someone to go from one 

location to another. Conversely, in the image on the far right, there are only a 

few options. 

Figure 3-1 – Connectivity Scenarios 

 
  Arterial Street  Collector Street  

Source: Rodrigue 2017 

The timing and frequency of transit service, accessibility of transit stations via 

walking or biking, and the amenities available at transit stations also influence 

sustainability. Areas with nonexistent or infrequent transit service offer no 

incentive for residents to choose transit over other modes. On the other hand, 

areas with frequent service, such as BRT corridors, which have elevated ingress 

and egress platforms, fewer stops, and signal prioritization, can compete with 

the convenience of private automobiles.          

Connectivity is further decreased where walls and fences physically isolate 

single-use developments from one another and other uses. Even where 

pedestrian or bicycle access is available along or through these barriers, the lack 

of street-level activity discourages residents from walking or biking. Large 

parking areas and deep setbacks fronting streets create the same social barrier 

to walkability and connectivity (Calthorpe 2011).  

Food deserts are another possible outcome of poorly connected, single-use 

areas. The US Department of Agriculture, which monitors and reports on food 

deserts nationally, identifies distance to a supermarket or large grocery as one 

of two criteria for defining a food desert. An area’s poverty rate is the other 

factor. In urban areas, those living further than 1 mile from a store usually use a 

car or transit to access healthy food options. Low-income families with one or 

no cars living in food deserts are faced with the choice of walking long distances 

or relying on local convenience stores and restaurants for food. Convenience 

store foods and fast food are typically high in sugar, sodium, and fats. When 

consumed regularly, these diets increase the risk of cardiovascular disease, 
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SPRAWL 
The outward 

expansion of 

development, 

typically in the form 

of low-density land 

use patterns that 

are automobile-

dependent, energy 

consumptive, and 

disruptive to 

natural systems.  

obesity, diabetes, and strokes. To combat this, residents in many areas, including 

the Truckee Meadows, are creating community gardens to grow food locally 

(UNR Cooperative Extension 2014). Local food production increases access to 

healthy food and increases resiliency to food shortages or price increases due to 

climate-related natural disasters in major food-producing regions.  

Pedestrian and bicycle infrastructure is necessary to support those travel 

modes. Other US cities have implemented policies and programs to create this 

infrastructure. For example, to increase connectivity, the Compact and 

Connected Priority Program element of Imagine Austin, the City of Austin’s 

Comprehensive Plan, calls for coordinated investments, incentives, and 

regulations to increase the percentage of streets with sidewalks and bicycle 

lanes. Austin is using GIS data to track improvements over time (City of Austin 

2012). Planning and investments in Fort Collins, Colorado, provide nearly 300 

miles of bike lanes (Shuford et. al. 2010). Once installed, there must be ongoing 

investment to maintain and improve sidewalks, trails, and bike lanes.   

3.2 NATURAL SYSTEMS  

Cities and regions worldwide are struggling with 

the challenge of accommodating rapidly growing 

populations within the limits of their available land 

supply. In some locations, such as Hong Kong, 

Honolulu, New York City, and Singapore, limits on 

development are set by the physical limits of 

available land. In other areas, like Portland, 

Oregon; Boulder, Colorado; and Seattle, 

Washington, urban growth boundaries establish an 

administrative limit on outward growth. At some 

point, sprawling development will likely become 

fiscally unsustainable for local and regional 

governments and decimate the natural landscapes 

upon which regions depend for flood control, 

groundwater recharge, wildlife habitat, food 

production, outdoor recreation, and carbon storage.  

Scientists expect that in the western United States climate change will result in 

more severe droughts, more extreme weather events, and an increased 

vulnerability to wildfire and other climate-related natural disasters (Carter and 

Culp 2010). These changes will disrupt the natural ecosystem processes 

occurring in areas directly surrounding regions like the Truckee Meadows. The 

combined stress placed upon these natural systems from the conversion of land 

to urban and suburban development will exacerbate the potential impacts on 

urban areas. 

As populations grow, one of every region’s greatest challenges is to sustainably 

manage water resources. In arid locations, water demand can outstrip supply. 
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VEHICLE MILES 

TRAVELED 
A measurement of 

the miles traveled 

by a category of 

vehicles within a 

specific region and 

time. 

One resolution is to tap groundwater supplies, but these reserves often take 

many years to recharge. Importing water from rural areas is another unpopular 

option. Demand-side conservation measures are more promising. These include 

reducing outdoor water consumption by using xeriscaping and drought-tolerant 

landscaping. In some regions, up to 70 percent of municipal water is used for 

residential use, and of that, 50 percent goes to irrigation (Shuford et al 2010). 

Conserving water indoors through low-flow fixtures is another option. Metering 

water use to discourage excessive use through pricing is commonplace. 

As urban areas grow, protecting natural open space systems is critical for 

stormwater management, flood control, and natural recharge. Greenspaces 

naturally attenuate flows and absorb water into the soil. Vegetation in open 

spaces also protects surface and groundwater quality by filtering pollutants and 

limiting sedimentation from erosion (Shuford et al 2010).  

In developed areas, incorporating LID techniques serves a similar function as 

preserving wetlands and other value soils in open spaces. Regions are 

increasingly using LID practices such as artificial swales, wetlands, and 

bioretention ponds to compliment traditional stormwater systems. For 

example, as part of the Southeast Connector roadway project, the RTC created 

a network of self-sustaining wetlands and bioswales to restore areas displaced 

by the project attenuate flooding along Steamboat Creek, a tributary to the 

Truckee River (RTC 2017b). Regional stakeholders can also be active players in 

acquiring and restoring natural floodplains and providing GIS and other 

information to educate the public about the benefits of natural systems in 

promoting sustainability and climate resiliency.       

3.3 ENERGY EFFICIENCY AND EMISSIONS REDUCTION  

At the regional level, land use and transportation are the largest emitters of 

GHGs. Private automobile travel emits 17.4 tons of carbon dioxide (CO2) 

annually, while energy needs for residential and commercial buildings contribute 

10.8 and 9.4 tons, respectively. Combined, the total CO2 emission from 

transportation is 2 billion metric tons, while all residential, commercial, and 

industrial buildings in the country emit nearly 4 billion metric tons (Calthorpe 

2011). Of the 2 billion metric tons of CO2 from transportation, over half is from 

light-duty vehicles (Shuford et. al. 2010).   

Sprawling land use patterns are inherently 

inefficient and contribute greatly to regional energy 

use and emissions. Compared with compact, 

mixed-use developments, people living in low-

density, single-family developments travel further, 

consume more energy and land, and emit more 

GHGs. Calthorpe (2011) conducted a study of 

three communities in the San Francisco Bay Area, 

one high-density urban, the second mixed-use 
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compact, and the third a primarily low-density suburban community, to 

compare the efficiency and environmental effects of each. Annually, the average 

household in the low-density, single-family community travels 30,000 miles in 

private cars, emitting 21 +metric tons of CO2. In comparison, a household in 

the compact neighborhood has a VMT of 12,200 miles per year and emits less 

than half the amount of CO2 per year. When factoring in building energy use 

and energy for transportation, compact communities require less energy 

because they have lower VMT. Emissions for urban households, where residents 

drive only 7,300 miles per year on average, are 6 metric tons per year. 

Nationally, if 60 percent of new growth could be directed to compact urban 

developments, it would reduce CO2 emissions by 85 million metric tons per 

year by 2030 (Ewing et. al. 2007).  

Over two-thirds of the oil used in the United States and one-third of all GHG 

emissions are from transportation, especially private cars and trucks (Piedmont-

Palladino and Mennel 2009). The best ways to reduce emissions from 

transportation are, in order of effectiveness: 

• Avoiding vehicle trips by using alternative transportation modes 

(e.g., taking transit, biking, and walking), carpooling, or 

telecommuting 

• Using alternative fuel vehicles 

• Reducing VMT           

The trip not taken is the most efficient way to reduce emissions. Strategies like 

telecommuting can eliminate trips altogether. Consolidating multiple passenger 

trips into a single vehicle eliminates the VMT associated with each passenger. 

The RTC, for example, found that in 2015, its RTC RIDE transit fleet provided 

over 8 million unlinked passenger trips, which eliminated the emissions from 

unrealized VMT by 15,000 tons. Similarly, the RTC VANPOOL program, which 

carries up to 14 passengers to common employment locations, reduces VMT 

and saves 5,400 tons of GHGs annually (RTC 2017b). Shifting trips to walking 

and bicycling for shorter trips is also essential for reducing emissions. Policies 

that encourage a compact, mixed-use, connected land use pattern enable these 

transportation options.  

For longer trips, regions face the first mile/last mile challenge, which refers to 

the mile between a person’s home and a boarding transit stop and the mile 

between the departing transit stop and place of employment. More realistically, 

it is the quarter-mile challenge because this is the distance the average person is 

willing to walk to or from transit. GIS data identifying residential and 

employment centers relative to transit stops can support policies directed at 

improving connectivity within a 1-mile radius surrounding transit stops.  

Other regions are exploring more aggressive strategies to discourage 

automobile use in urban areas. London, Singapore, Oslo, Stockholm, and other 
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cities impose a daily toll on cars entering the central business district. In 

London, within the first year of the toll being in place, the number of people 

using transit increased by nearly 40 percent. The number of bicycles in the city 

increased by 50 percent (Brown 2008). Freiburg, Germany, excludes 

automobiles altogether in the city center. Other cities and regions are using less 

stringent approaches to discourage automobile use, including implementing 

steep parking fees, designating certain streets as pedestrian only, and giving 

travel lane and signal priority to buses and bicycles. 

In addition to the best practices described above for land use and transportation 

connectivity, there are targeted strategies to reduce GHGs from buildings. 

Alexandria, Virginia, for example, adopted a Green Building Policy, which 

requires LEED certification for public facilities and uses LEED, American 

National Standards Institute International Code Council 700 National Green 

Building Standard, and Energy STAR green building certifications as required 

performance goals for new development, requiring a development site plan 

review or special use permit (City of Alexandria 2009). As part of its green 

building ordinance, the City of Los Angeles requires that any city-owned or city-

funded project greater than 7,500 square feet achieve LEED certification. Los 

Angeles’ goal is to reduce GHG emissions from buildings to 35 percent below 

1990 levels by 2030. The City of San Francisco prioritizes permitting for new or 

renovated buildings qualifying for LEED Gold or higher, and requires that all 

commercial buildings 10,000 square feet or larger track and report energy use 

and complete an energy audit every 5 years (US Green Building Council 

[USGBC] 2012).  

Using the strategies above, some communities are evaluating the combined 

lifecycle costs and total energy demand for buildings and associated 

transportation. Understating the total costs based on the type and location of 

development provides a more complete picture to decision-makers regarding 

the long-term fiscal and environmental implications of lower-density 

development with high VMT (LaGro, Jr. 2008).   

3.4 CLIMATE RESILIENCY 

Building resilience into the regional policies, local infrastructure plans, and 

everyday decision-making is a critical piece of sustainability and sound planning 

practice. Climate resiliency describes a region’s capacity to identify, plan for, and 

withstand climate-related impacts and respond successfully to change (Walton 

et al 2016). Building climate resiliency into regional planning first requires an 

identification of potential climate impacts, followed by the development of 

specific policies to address those regional vulnerabilities. In the Truckee 

Meadows, the primary climate change-induced risks include the potential for 

more frequent and intense heat waves and droughts, wildfire, and flooding.  
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3.4.1 Heat Waves and Drought  

Particularly in the intermountain west, heat waves and droughts are expected to 

be more intense and more frequent. Extensive impermeable surfaces, such as 

roads, parking lots, and buildings, amplify temperatures by limiting the amount of 

evapotranspiration plants, which cools the air. Impervious surfaces, especially 

dark-colored paved surfaces, absorb heat, making urban areas hotter during the 

day and holding that heat into the night, leading to less radiational cooling and 

overall warmer nighttime temperatures. For example, during a hot summer day, 

roofs and pavement can be 50 to 90 degrees hotter than the air. This scenario 

increases energy loads for cooling, exacerbates surface-level air pollution like 

ozone, and escalates water demand for outdoor landscaping (US EPA 2017b).   

There are several strategies for mitigating the urban heat island effect. The most 

effective method is to reduce impervious surfaces. In comparison to parking lots 

and building roofs that absorb heat and warm the surrounding air temperature, 

shaded areas and open space offer a cooling effect. Vegetation in open spaces 

and street tree canopies release water into the surrounding air, which absorbs 

heat and cools the air. Trees and other vegetation also provide shade, absorb 

GHGs and other pollutants, stabilize soils, maintain biodiversity, and filter 

pollutants from soils and groundwater (US EPA 2017b; Piedmont-Palladino and 

Mennel 2009). They also improve community aesthetics, which has been shown 

to encourage outdoor recreation activity and provide associated health benefits 

(Wolf 2004). Regions forfeit these benefits when open spaces convert to 

urbanized areas. Densifying development to accommodate new growth is one 

method of maintaining the natural cooling properties of open space. Clustering 

new development is another widely used practice to preserve open space in 

lower-density suburban areas.  

In already developed areas, expanding the urban tree canopy with street trees is 

a viable and widely used solution for mitigating climate change and building 

resilience into urban systems. The APA (2011) recommends that planners 

consider strengthening code requirements to promote tree canopy 

development, specifically the use of native tree species that are well adapted to 

the regional climate. The need for urban green spaces should also be a 

consideration when promoting compact urban development. Dense 

development without open spaces will eliminate the cooling properties that 

those open spaces provide. Minimum open space requirements for new 

developments and infill projects can help address urban heat island effects and 

provide greenspace refuges in urban areas. Green or cool roof policies can also 

help alleviate the urban heat island effect. These design features are particularly 

effective where large single-story buildings, like warehouses, big-box retailers, 

and industrial facilities, have large roof surface areas. Cool roofs have the 

combined benefit of mitigating the urban heat island effect while reducing 

buildings’ cooling loads, which offsets energy and emissions that would 

otherwise result from active cooling systems.             
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WILDLAND URBAN 

INTERFACE 

An area of transition 

between urban-style 

development and 

undeveloped land, 

such as grasslands or 

forests.   

3.4.2 Wildfire 

In regions like the Truckee Meadows, the threat 

of wildfire impacting urban and suburban 

communities is expected to intensify. Nationwide, 

in 2017, nearly 54,000 fires had burned almost 9 

million acres. For the prior 10 years, less than 7 

million acres burned annually (National 

Interagency Fire Center [NIFC] 2017). In October 

2017, Santa Rosa, California, experienced the 

devastating combination of accumulated dry fuels, 

low humidity, and strong winds. A complex of 

fires burned over 110,000 acres and destroyed 

nearly 7,000 structures (Cal-Fire 2017). The 2016 

Little Valley Fire in Washoe Valley destroyed 23 homes during a similar wind-

driven fire event (US Forest Service 2017). Beyond the fire perimeters, smoke 

degrades air quality and limits opportunities for outdoor recreation. For these 

reasons, regional resiliency from the effects of wildland fire is becoming a top 

priority in areas abutting wildland urban interface areas. 

Foremost, best practice guides all point to the need to educate residents and 

business owners about the risk of wildfire in interface areas. Similar to Federal 

Emergency Management Agency (FEMA) flood risk maps for flood zones and 

flood plains, fire risk maps can help local and regional decision-makers, fire 

agencies, and the public understand the risk of fire in certain areas. For example, 

the State of Colorado has a Fire Wise certification program that educates 

homeowners about fire risks and strategies to protect homes and businesses 

(State of Colorado 2015).  

Other regional policies to address wildfire resiliency focus on minimizing 

development in the identified wildland urban interface areas. Where 

development is allowed, resiliency strategies include site and building design 

strategies and agreements ensuring that adequate suppression strategies and 

infrastructure are in place to respond to fires. The APA Policy Guide on Planning 

and Climate Change (2011) recommends that local governments require 

developments to prepare a Community Wildfire Protection Plan. One strategy 

could be to specify buffer areas between homes to prevent fire transmission 

from house to house; these might include conservation buffers or common 

areas with special maintenance requirements. In developing a Community 

Wildfire Protection Plan, Shuford et. al. (2010) recommend coordinating with 

the Bureau of Land Management, Forest Service, and other federal land 

management agencies to ensure there is a coordinated approach to fire 

management. The APA also recommends that local jurisdictions institute 

financing mechanisms that ensure there is sufficient fire suppression 

infrastructure to combat fires (APA 2011). However, beyond the initial capital 

costs of building new fire stations and purchasing equipment, local governments 

should also consider the ongoing fiscal requirement to staff those stations. 
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ECOSYSTEM 

SERVICES 
The benefits 

provided by natural 

systems that help 

support human life.  

3.4.3 Extreme Storm Events and Flooding    

The IPCC Fifth Assessment Synthesis Report (2014) identifies extreme 

precipitation events as a likely product of human-induced global climate change. 

In the Truckee Meadows, the primary impact from extreme precipitation events 

is flooding. The region is fortunate to have a sound understanding of flood risks 

and a system of protective measures to avoid flood damage. For example, the 

Living River Plan, developed by the Truckee River Flood Project following the 

devastating 1997 flood, evaluated several flood scenarios to minimize damage 

from future 100-year flood events on the Truckee Meadows’ segment of 

Truckee River.  

Even where regional water management planning 

acknowledges and plans for flood risks, future flood 

events are expected to occur more frequently and 

potentially exceed the capacities of existing systems 

(Carter and Culp 2010). Augmenting and 

maintaining stormwater infrastructure are necessary 

practices for ensuring regional resiliency against 

flooding. On a more fundamental level, regions are 

also expanding their perspectives to the watershed 

level to preserve and incorporate natural systems as much as possible. Many 

strategies discussed above to conserve open space by clustering development 

and directing growth to existing urban areas also work to protect regions 

against flooding. These strategies work because properly functioning open 

spaces work to attenuate surface flows and infiltrate water. In the process, soils 

and vegetation filter pollutants. Vegetation buffers soils against rain and holds 

erodible soils in place, preventing landslides and sediment loading downstream.  

Urban encroachment into open spaces, including steep slopes and wildland 

urban interface areas, compromises the ecosystem service potential of those 

natural landscapes. In addition to promoting compact urban development to 

accommodate future growth, some regions are exploring other strategies to 

divert development away from open spaces. For instance, the Tahoe Regional 

Planning Agency (TRPA) has a system for transferring development rights from 

environmentally sensitive areas, such as stream environment zones, to less 

sensitive areas. This approach allows property owners to preserve their 

entitlements while the property from which entitlements are being transferred 

is placed in a conservation easement or other conservation land bank (TRPA 

2012).  

Soils-based zoning is another strategy that can be used to preserve lands at the 

urban fringe, especially those that effectively infiltrate stormwater. These are 

typically soils on steeper slopes and alluvial fans that have high permeability. 

Other important soils are those associated with riparian areas, such as wetlands. 

Wetlands are important wildlife habitats; they also attenuate and retain 

stormwater and filter pollutants from the water.  
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SECTION 4 

TRUCKEE MEADOWS SUSTAINABILITY 

OPPORTUNITIES 

As the survey of current Truckee Meadows sustainability practices in Section 2 

illustrated, stakeholders are mindful of sustainability and have developed policies 

and strategies into their respective planning documents. Using the survey of 

ongoing efforts as a starting place and considering the best practices described 

in Section 3, this section considers the various opportunities available in the 

Truckee Meadows to advance sustainability. Opportunities are grouped into 

four areas: land pattern and transportation; water resources, wastewater, and 

stormwater; air quality and greenhouse gas emissions; and regional resiliency. 

Each opportunity area has two subcategories. Several opportunities have 

overlapping benefits; this highlights the interconnectedness of sustainability and 

the need for a systems-based perspective. Crosscutting benefits are identified 

and described, as appropriate, under each topic. For each opportunity area, 

there is a discussion describing the relevancy of the opportunity to the Truckee 

Meadows and the expected sustainability outcomes.   

4.1 OPPORTUNITY AREA 1: LAND PATTERN AND TRANSPORTATION  

Advancing regional sustainability in the Truckee Meadows must build upon 

existing regional and local efforts to make land use patterns and the 

transportation networks that connect them more efficient. The region’s land 

pattern has the largest bearing on transportation, water, and public services 

investments; open space availability; natural resources quality; GHG emissions; 

and resiliency. Leveraging opportunities to accommodate future growth in 

compact, mixed-use developments served by transit and accessible by foot and 

bicycle is an essential path forward to ensuring the region will be sustainable and 

resilient. The intent of the land use and transportation-specific opportunities 

presented below is to broaden, rather than replace, the framework established 

through existing policies. 
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Land use and transportation opportunities presented below have to do with 

connectivity or infill and redevelopment. Connectivity is essential for infill and 

redevelopment, just as infill and redevelopment can remove social and physical 

barriers to connectivity. See Table 4-1 for a summary of regional sustainability 

opportunities for land use and transportation.    

Table 4-1 

Land Use and Transportation Sustainability Opportunities 

Subcategory Sustainability Opportunity 

Connectivity Opportunity 1.A–Remove connectivity barriers  

Opportunity 1.B–Improve connectivity to schools 

Opportunity 1.C–Promote connectivity design strategies 

Opportunity 1.D–Ensure connectivity to healthy food 

Opportunity 1.E–Ensure connectivity to transit stations 

Opportunity 1.F–Establish minimum intersection density standards 

Opportunity 1.G–Encourage design and pricing strategies 

Opportunity 1.H–Pursue a tiered impact fee structure 

Infill and 

Redevelopment 

Opportunity 1.I–Target infill in select areas outside corridors 

Opportunity 1.J–Focus infrastructure investments in developed areas 

Opportunity 1.K–Encourage vertical mixed use  

 

4.1.1 Connectivity  

 

Opportunity 1.A 

Encourage connectivity within and between major employment centers.  

Discussion 

The Truckee Meadows has a well-defined regional development pattern in 

terms of the locations of residential areas and locations of likely employment. 

There are major employment centers, such as UNR’s main campus; Renown 

Medical Center; the Truckee Meadows Community College and Desert 

Research Institute complex; light industrial areas in southeast Sparks, south 

Reno, and the North Valleys; and the downtown areas of Reno and Sparks. The 

2012 Regional Plan identifies several of these as Downtown, Regional, and 

Emerging Employment Centers. There is an opportunity to foster better 

multimodal connectivity within and between these areas. Regional Plan policies 

could encourage regional and local stakeholders to identify connectivity barriers 

within these areas, ensure there are adequate connections between uses in the 

centers, and support strategies that build stronger multimodal connections 

between centers, including cross-jurisdictional connections. Similar connectivity 

opportunities exist within regional corridors.    

Sustainability Outcome 

• Reduced GHGs and air pollution from vehicle emissions 
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Opportunity 1.B 

Identify and prioritize the removal of physical and social barriers within a 1-mile 

radius of public schools and parks; prioritize multimodal connections to these 

locations.  

Discussion 

Public schools and parks are important community destinations; there are 

opportunities to increase the number of students, parents, teachers, and 

administrative support staff traveling to school via bus, bike, or foot. Idle-free 

policies are an excellent strategy to reduce emissions from vehicles; advancing 

sustainability further requires policies that decrease the number of private 

vehicles traveling to school each day. Most elementary school students live 

within a 1-mile radius of their school. Polices could incorporate ongoing SRTS 

efforts by supporting the identification and removal of social and physical 

barriers within the critical 1-mile radius surrounding elementary schools. Larger 

areas could be considered for middle and high schools because they have larger 

catchment zones. For new developments within the defined radius, there are 

opportunities to ensure numerous, safe, multimodal connections to nearby 

schools.  

Sustainability Outcome 

• Reduced GHGs and air pollution from vehicle emissions       

Opportunity 1.C 

Promote local community design principles that prevent physical and social 

barriers to connectivity.  

Discussion 

Policy 1.2.11 specifies that local government master plans include strategies for 

development at a human scale. There is an opportunity to further support 

human-scale development by specifying the removal of physical and social 

barriers to connectivity. Regional policies could provide additional guidance 

regarding the design principles and strategies that support human-scale design 

and connectivity, including on-street parking, road designs for 20 miles per hour 

or less, glass on ground-level buildings, and street trees for shading.  

Sustainability Outcomes 

• Open space preservation via reduced demand for greenfield 

development  

• Reduced GHGs and air pollution from vehicle emissions 

• Mitigation of the urban heat island effect through design principles, 

such as street trees 

• Augmentation of the existing built environment to support 

community resiliency 
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Opportunity 1.D 

Ensure that there is an adequate supply of commercial retail and local food 

choices within predominately residential neighborhoods or industrial areas. 

Discussion 

The idea of food deserts is a relatively new concept in planning literature. Food 

deserts are symptomatic of poorly mixed land uses where residents and 

employees have little access to fresh food within a reasonable walking or biking 

distance from their home or job. To access fresh food, residents and workers in 

food deserts must travel by car to the nearest store. The same concept holds 

true for access to basic services and neighborhood retail. In areas with a mix of 

land uses, there are opportunities for neighborhood grocery stores, small retail 

establishments, and restaurants to flourish because they are within walking 

distance of homes and other businesses.  

Concentrating commercial uses in a single location (e.g., strip mall) largely 

necessitates the use of a car for access. There are opportunities to promote 

neighborhood commercial uses and associated walkability by encouraging new 

residentially focused land use proposals to specify neighborhood commercial 

uses, specifically those intended to attract small grocery stores. Within existing 

predominately residential areas, there are opportunities to encourage 

neighborhood commercial infill development that is compatible with and caters 

to the surrounding residential neighborhood.         

Sustainability Outcomes 

• Reduced GHGs and air pollution from vehicle emissions 

• Open space preservation via reduced demand for greenfield 

commercial development  

• Augmentation of the existing built environment and community 

systems to support regional resiliency 

Opportunity 1.E 

Address the first mile/last mile challenge by ensuring pedestrian and bicycle 

connectivity to transit stations; remove physical and social barriers within 1 mile 

of transit stops and stations. 

Discussion 

The first mile/last mile challenge is a hurdle for increasing ridership and mode 

splits. There is an opportunity to expand upon existing regional policies and 

facilitate transit ridership, especially in transit-oriented development (TOD) 

corridors, by enhancing connectivity within a 1-mile radius surrounding key 

transit stops and stations and prioritizing the removal of social and physical 

barriers. A GIS inventory of multi-model connections can facilitate an 

understanding of connectivity and barriers.     
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Sustainability Outcomes 

• Reduced GHGs and air pollution from vehicle emissions 

Opportunity 1.F  

Establish minimum intersection density requirements for new developments.  

Discussion 

Intersection density is a valid measure of connectivity. A community with a 

higher intersection density is likely better connected internally and to 

surrounding uses than a community with few intersections. There is a regional 

policy opportunity to encourage higher intersection densities, especially for new 

developments. Increasing intersection densities in existing areas may be 

challenging; however, such a policy would discourage street abandonments and 

highway projects that remove or bifurcate existing points of access.   

Sustainability Outcomes 

• Reduced GHGs and air pollution from vehicle emissions 

Opportunity 1.G  

Encourage design and pricing strategies to incentivize transit, bicycle, and 

pedestrian use in centers and corridors. 

Discussion 

There are opportunities to discourage automobile use in centers and corridors 

through pricing mechanisms, such as congestion pricing and higher parking fees. 

Encouraging dedicated lanes for transit, expanding bike lanes, providing wider 

sidewalks, applying traffic calming strategies, and other design and engineering 

strategies that favor transit and other non-automobile modes would also 

discourage automobile use. Employing these strategies in centers and corridors 

would preserve automobile access, but would make non-automobile modes 

more attractive. Multimodal improvements and complete street strategies 

would need to compliment these design and pricing strategies.          

Sustainability Outcomes 

• Reduced GHGs and air pollution from vehicle emissions 

Opportunity 1.H  

Pursue a tiered regional road impact fee structure to incentivize development in 

core areas while discouraging it in non-core areas; consider a unit size when 

assigning fees. 

Discussion 

Extending road, water and wastewater, and municipal services to urban and 

suburban development outside of core areas is costly. Currently, the RTC 

manages a regional roadway impact fee program, which requires new 

developments to pay a fee that is then used to pay for future regional roadway 

improvements. The RTC collects fees based on the type of proposed land use. 
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Under the current structure, a 100-unit, low-density suburban residential 

development on the urban fringe would pay the same fee as a high-density, 

mixed-use project with the same number of units in one of the region’s core 

areas. Typically, projects in core areas are smaller, rely on existing 

improvements, and require fewer roadway improvements than those in outlying 

areas.  

There is an opportunity to pursue a tiered impact fee structure that would 

allow certain projects in core and other areas already well served by regional 

roadways and other transportation infrastructure to pay less in impact fees than 

outlying projects. Projects outside of core areas that generate more traffic and 

drive the need for roadway capacity improvements would pay proportionately 

higher impact fees. Similarly, there is an opportunity to factor in unit size when 

determining fees. Within a given land use category, for example, larger units that 

generate more VMT than smaller units would pay proportionately higher 

impacts fees.  

Sustainability Outcomes 

• Open space preservation via reduced demand for greenfield 

development  

• Reduced GHGs and air pollution from vehicle emissions 

• Enhanced climate resiliency 

4.1.2 Infill and Redevelopment  

 

Opportunity 1.I  

Target infill and redevelopment in select areas outside TOD corridors if they 

are served by transit and have an existing network of connected streets, 

sidewalks, and bicycle lanes. 

Discussion 

The Regional Plan targets infill development in station areas and in centers and 

TOD corridors. While these are the primary transit-served areas, opportunities 

may exist to leverage other well-connected areas as alternatives for future infill 

development. The greatest sustainability opportunities, beyond the policies 

already in place, would be where targeted infill could intensify uses along 

existing transit routes. Intensifying land uses where transit infrastructure and 

multimodal connections exists could provide a recipe for a future TOD 

corridor. Infill policies for non-TOD corridors should support and not detract 

from infill policies and targets in TOD corridors.   

Sustainability Outcomes 

• Reduced GHGs and air pollution from vehicle emissions 

• Open space preservation via reduced demand for greenfield 

development  
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• Augmentation of the existing built environment to support 

community resiliency 

Opportunity 1.J 

Focus infrastructure investments in developed areas by using special assessment 

districts and tax increment financing. 

Discussion 

Nevada Revised Statutes (NRS) 271.275, allows local jurisdictions to form 

special assessment districts, and NRS 278C allows for tax increment areas to 

fund public improvements in a defined area. There is an opportunity for the 

Regional Plan to support special assessment districts and tax increment areas in 

certain circumstances, for example, when there is a need for targeted 

streetscape and wastewater infrastructure improvements to support infill 

development.  

Sustainability Outcomes 

• Open space preservation via reduced demand for greenfield 

development  

• Reduced GHGs and air pollution from vehicle emissions 

• Augmentation of the existing built environment to support 

community resiliency 

Opportunity 1.K  

Encourage the vertical mixing of land uses in Centers and Corridors. 

Discussion 

Regional Plan policies encourage mixed land uses and provide floor area ratio 

targets for centers and corridors, but do not offer specific direction for the 

vertical mixing of uses. Horizontal mixed use supports connectivity and 

walkability, but does not provide the same benefits as higher-density and 

intensity vertical mixed-use areas. Vertical mixing minimizes VMT, especially 

from short-distance trips. It also creates a vibrant streetscape where street 

frontages are lined with commercial uses.     

Sustainability Outcomes 

• Reduced GHGs and air pollution from vehicle emissions 

• Open space preservation via reduced demand for greenfield 

development  

4.2 OPPORTUNITY AREA 2: WATER RESOURCES, WASTEWATER, AND STORMWATER  

Out of necessity, given its aridity, the Truckee Meadows has a firm 

understanding of available water resources and has achieved an efficient system 

of supplying municipal and industrial water to meet the demands of a growing 

urban population. Stormwater and wastewater systems are also well studied. 

Land use and water resources systems and planning policies in the Truckee 
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Meadows are strongly linked. Water and wastewater infrastructure is generally 

available and must be provided concurrent with new development.  

Looking ahead, climate change and regional population growth will continue 

testing the efficiency and resiliency of regional water systems. For example, 

closed basins may become increasingly more prone to flooding if the 

combination of new development and larger precipitation events outpace the 

ability of natural systems and stormwater infrastructure to adapt. Exploring 

strategies to reduce water and wastewater demand would make water delivery 

systems more resilient to drought. Opportunities presented in this section deal 

with system efficiency and demand-side management. See Table 4-2 for a 

summary of regional sustainability opportunities for water resources, 

wastewater, and stormwater.    

Table 4-2 

Water Resources, Wastewater, and Stormwater Sustainability Opportunities 

Subcategory Sustainability Opportunity 

Efficient 

Systems 

Opportunity 2.A–Leverage existing infrastructure for new development   

Opportunity 2.B–Encourage innovative strategies for closed basins 

Opportunity 2.C–Use a systems-based approach to support low-impact 

development 

 

Demand-Side 

Management 

Opportunity 2.D–Encourage water conservation in common areas 

Opportunity 2.E–Encourage the use of a standardized rating system 

Opportunity 2.F–Evaluate future population against wastewater capacity 

  

4.2.1 Efficient Systems  

 

Opportunity 2.A  

Encourage compact urban development that leverages existing water and 

wastewater infrastructure systems. 

Discussion 

The Truckee Meadows Service Area, Centers, and Corridors delineate priority 

areas for future growth and infrastructure investment. Concurrency policies 

under Goal 3.5 also ensure development can be served by existing development. 

However, proposed development is often the driver for new infrastructure. 

There may be an opportunity to reverse the equation by better leveraging 

existing water infrastructure systems and known capacity to prioritize growth. 

Expanding infrastructure horizontally to serve dispersed, low-density 

development far from existing water and wastewater treatment plants increases 

the potential for system losses and reduces overall efficiency. Infill and 

redevelopment opportunities discussed in Opportunity Area 1 consider the 

advantages of targeting infill along transit routes. The same concept can be 
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carried over to water infrastructure. There may be an opportunity to use 

system capacity when evaluating growth scenarios and development proposals.  

Sustainability Outcomes 

• Improved system efficiency  

• Water savings 

• Reduced energy and emissions (from constructing, operating, and 

maintaining sprawling infrastructure) 

Opportunity 2.B  

Encourage innovative flood control and infiltration strategies for closed basins.      

Discussion 

Regional Plan policies identify the wastewater disposal challenges associated 

with hydrographically closed basins.3 Without proper wastewater treatment and 

stormwater retention and infiltration, closed basins are prone to having 

degraded water quality. Closed basins are also susceptible to flooding if there 

are not adequate stormwater systems in place to infiltrate the volume of water 

entering the basin before it reaches the terminal playa or lake. New buildings, 

streets, and parking areas in closed basins cover the soils that infiltrate 

stormwater. Paved surfaces also accelerate the flow of water from the upper 

reaches of the basin to the bottom. Without proper retention systems, sheet 

flows during storm events can quickly flood low-lying areas in the basin. Climate 

change may lead to more frequent and intense precipitation events. Accordingly, 

there is an opportunity for regional policies to encourage responsible growth 

and stormwater management solutions in closed basins.     

Sustainability Outcomes 

• Enhanced resiliency of natural and urban systems 

Opportunity 2.C  

Support LID stormwater principles by using a systems-based approach that links 

LID strategies with land use and natural resource policies.  

Discussion 

Regional Plan Policy 2.7.1 encourages the use of LID strategies. Many local and 

regional entities have LID plans in place and are implementing LID on a project-

by-project basis. An opportunity exists to encourage a more systems-based 

approach for LID that considers strategies in relation to the built and natural 

conditions in the larger watershed. For example, constructing a bioswale to 

capture stormwater from a single project site may miss an opportunity to 

reconnect an adjacent site to the larger Truckee River watershed. Encouraging 

coordination among local, regional, and state water planners, especially for areas 

                                                 
3 Streams and drainages in these watersheds flow into playas or lakes where there is no outlet for incoming water. 

In the Truckee Meadows, closed basins include Swan Lake and White Lake in the North Valleys area.  
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along the Truckee River and its tributaries, could provide region-wide water 

resource benefits far beyond a single project site.  

Sustainability Outcomes 

• Improved water quality 

• Resiliency from flooding 

• Habitat restoration and enhancement  

4.2.2 Demand-Side Management 

 

Opportunity 2.D 

Encourage xeriscaping and other water conservation measures in community 

spaces, roadway medians, and common areas to reduce outdoor water demand.  

Discussion 

Sustaining regional water supplies in the long term while being resilient to 

fluctuating precipitation patterns, snow melt timing, and storage conditions will 

require effective demand-side strategies. One conservation tactic is to minimize 

outdoor water use for irrigating common areas, especially narrow areas that are 

not conducive to aerial applications. Incorporating targeted xeriscaping policies 

for parks, schools, and roadway medians would support water conservation.  

Sustainability Outcomes 

• Enhanced resiliency of urban systems 

Opportunity 2.E  

Encourage the use of a standardized rating system (e.g., STAR Communities or 

LEED) to prioritize water conservation strategies associated with development 

proposals.  

Discussion 

Site and building-level water conservation strategies consist of low-flow fixtures, 

auto shut off faucets, efficient irrigation systems, and xeriscaping. These and 

other approaches to conserving water come in many shapes and sizes. An 

opportunity may exist to encourage standardized rating systems, such as STAR 

Communities or LEED, that would allow jurisdictions to compare and prioritize 

strategies most appropriate for each project. Using a standard system also 

provides developers with more certainty regarding approval requirements.  

Sustainability Outcomes 

• Water conservation 

Opportunity 2.F  

Evaluate Consensus Forecast growth projections against anticipated regional 

wastewater treatment capacity and encourage more advanced treatment 

strategies.    
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Discussion 

Regional Plan Policy 1.1.1 requires the Washoe County Consensus Forecast 

population be compared to the estimated population that can be supported by 

the sustainable water sources identified in the Regional Water Management 

Plan. Treated wastewater discharges from the Truckee Meadows Water 

Reclamation Facility and other smaller treatment facilities in the region may be a 

more limiting factor for future growth. State water quality permits limit the 

pollutant levels from these facilities; staying within these permitted levels will 

become increasingly difficult as the regional population grows. Comparing the 

Consensus Forecast population to the estimated population that could be 

supported using existing technologies would provide a starting place and 

timetable for evaluating alternative treatment options. Based on the comparison 

findings, there may be broader support for enhancing the level of treatment. 

Larger volumes of water treated to a high purity level could be released into the 

Truckee River or reclaimed into the watershed for future municipal and 

industrial use.    

Sustainability Outcomes 

• Available resources to sustain population growth 

• Regional resiliency to drought  

4.3 OPPORTUNITY AREA 3: AIR QUALITY AND GREENHOUSE GAS EMISSIONS 

The EPA establishes NAAQS for ozone, particulate matter (PM2.5 and PM10), 

carbon monoxide, nitrogen dioxide, sulfur dioxide, and lead. All geographic 

areas in Washoe County currently meet these NAAQS; however, the Truckee 

Meadows had previously violated the ozone, PM10, and carbon monoxide 

standards. Going forward, the best opportunities to maintain and improve 

Truckee Meadows’ air quality will be to limit summertime ozone, adapt to 

smoke from wildfires, and ensure protocols to reduce wintertime PM2.5 

emissions.  

Opportunities described below fall within one of two categories: Built 

Environment and Programs. Built environment includes land uses, 

transportation, and community design strategies. Programs include targeted 

strategies to reduce air pollution and GHG emissions.     

While ozone concentrations currently meet the NAAQS with no margin of 

safety, several days of elevated ozone could make the Truckee Meadows a 

“non-attainment” area again. On-road (i.e., cars and trucks) and non-road (i.e., 

construction equipment, trains, and aircraft) are the largest categories of VOC 

and NOx, which are precursors to ozone formation. Technology and federal 

tailpipe emission standards are reducing per-vehicle GHG emissions, but these 

improvements are being offset by the growth in VMT. The current built 

environment emphasizes the need for automobiles. Accordingly, there are 

opportunities to encourage land use patterns that support multiple 
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transportation options. Opportunity Area 1, above, identifies several 

opportunities; others are discussed below.   

The built environment also magnifies the urban heat island effect. Increased 

summertime temperatures require additional energy consumption for comfort 

cooling in buildings and automobiles, which in turn increases VOC and NOx 

emissions. Hotter temperatures are also a deterrent to active transportation, 

such as walking and biking. Mitigating the urban heat island effect through 

changes to the built environment will have a direct effect on air quality.  

Opportunities to improve air quality and reduce GHGs will require 

programmatic changes to technology and behavior. Additionally, regulations, 

standards, programs, and policies will continue helping the Truckee Meadows 

attain and maintain the NAAQS. Continuing to implement these programs while 

taking advantage of additional opportunities will likely have the co-benefit of 

maintaining regional air quality and reducing GHG emissions. Additionally, if 

national policies become more relaxed, the Truckee Meadows will retain a 

strong policy basis for sustaining regional air quality. See Table 4-3 for a 

summary of regional sustainability opportunities for air quality and greenhouse 

gas emissions. 

Table 4-3 

Air Quality and Greenhouse Gas Emissions Sustainability Opportunities 

Subcategory Sustainability Opportunity 

Built 

Environment 

Opportunity 3.A–Mitigate the urban heat island effect  

Opportunity 3.B–Expand the urban tree canopy 

Opportunity 3.C–Encourage the use of standardized rating systems 

Opportunity 3.D–Disclose total energy demand of projects 

Opportunity 3.E–Prioritize school sites with active transportation networks 

 

Programs Opportunity 3.F–Encourage building retrofits that improve energy efficiency 

and reduce air pollution 

Opportunity 3.G–Expand Electric Vehicle use and charging infrastructure  

 

 

4.3.1 Built Environment  

 

Opportunity 3.A  

Identify and encourage ways to foster urban environments that mitigate the 

urban heat island effect.   

Discussion 

Addressing the urban heat island effect provides far ranging sustainability 

benefits, including improved air quality and reduced GHG emissions. The urban 

heat island effect is a precursor to poor air quality. Urban heat islands also lack 
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mechanisms to absorb GHGs and have the cyclical effect of emitting more 

GHGs because of higher cooling loads. There are regional policy opportunities 

to support master planning, zoning, and community-level design principles that 

mitigate the urban heat island effect.    

Sustainability Outcomes 

• Improved regional air quality 

• Reduced GHG emissions 

Opportunity 3.B  

Expand the urban tree canopy.  

Discussion 

There is an opportunity to improve carbon sequestration, mitigate the urban 

heat island effect, improve stormwater management, and enhance the visual 

qualities of urban spaces by expanding the region’s urban tree canopy. In 

addition to the more general policy Opportunity 3.A, there is a more specific 

policy opportunity to support adequate space in rights-of-way for street trees 

and to dedicate open space for tree canopy improvements in new 

developments. Complete street retrofits could also consider adding street trees.     

Sustainability Outcomes 

• Improved local air quality 

• Mitigated urban heat island effect 

• Improved stormwater attenuation and infiltration 

• Maintained soil quality and durability  

• Regional resilience from heat waves   

• Reduced GHGs through sequestration 

Opportunity 3.C  

Encourage the adoption of building codes and the use of valid rating systems, 

such as STAR Communities or LEED, that ensure new construction is as 

efficient as possible. 

Discussion 

More efficient buildings reduce energy usage and contribute to regional 

sustainability. Building codes provide a minimum standard for residential and 

nonresidential construction. Regional Plan Goal 2.7 and associated Policy 2.7.1 

promote and encourage sustainable design and construction; however, there is 

an opportunity to build upon this policy by encouraging building codes that 

further advance efficient building technology. At the same time, established 

rating systems such as LEED and STAR Communities can bring additional value 

by establishing more aggressive targets and a process for benchmarking success. 

Using these rating systems as a menu, there is also an opportunity to emphasize 
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a broader, more detailed suite of sustainable design and construction practices 

that will provide the greatest results in the Truckee Meadows.      

Sustainability Outcomes 

• Reduced GHG emissions from building energy use 

Opportunity 3.D  

Encourage full disclosure of the total energy demand of potential projects. 

Discussion 

Energy-efficient buildings reduce GHG emissions; however, if they are located 

far from complimentary uses, any savings from green building practices can be 

cancelled out by the energy and emissions from automobile travel. For example, 

an energy-efficient home that is far from neighborhood commercial uses will 

have a higher total energy demand than a similar home near complimentary 

commercial uses, because residents of the former home use more energy for 

transportation. There is an opportunity to encourage the total environmental 

costs of development be considered during land use decision-making processes 

and development reviews.  

Sustainability Outcomes 

• Reduced GHG emissions  

Opportunity 3.E  

Prioritize school sites and corresponding active transportation networks at the 

beginning of the planning process. 

Discussion 

In addition to the connectivity opportunity described in Opportunity 1.B, above, 

there is an opportunity to prioritize school siting such that new schools are 

located within walking distance of the most residential units as possible with the 

fewest barriers. In particular, there is an opportunity to ensure that dedicated 

future school sites proposed as part of larger developments are well connected 

to the new development and surrounding uses that may fall within the school 

zone. Identifying the necessary entitlements and designs for multimodal 

connections early in the planning process will reduce congestion and associated 

emissions once the schools are built.     

Sustainability Outcomes 

• Reduced GHG emissions from congestion and idling 

4.3.2 Programs 

 

Opportunity 3.F  

Encourage building retrofits, such as the removal of wood stoves, that improve 

energy efficiency and reduce air pollutants from buildings.  
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Discussion 

Weatherization improvements not only make homes and buildings more 

comfortable, they reduce energy usage and save money. For example, the 

AQMD is already pursuing a wood stove retrofit program. New wood stoves 

are cleaner, produce more heat, and burn less wood compared with those 

manufactured just 25 years ago. There is an opportunity to support these and 

similar programs that sustain regional air quality, save energy, and reduce GHG 

emissions. Regional Plan Policy 2.6.2 provides a policy precedent.     

Sustainability Outcomes 

• Reduced air pollutant emissions from buildings 

Opportunity 3.G  

Expand electric vehicle use and charging infrastructure.  

Discussion 

EV technology is rapidly expanding and becoming more affordable. By 2040, as 

many as 34 percent of all vehicles on the road could be electric (Bloomberg 

2017). Technology already exists to reduce unnecessary engine idling on non-

road motor vehicles, the second largest category of ozone precursors. Shifting 

to fully EVs that do not emit GHGs or contribute pollutants to regional air 

quality would further advance regional sustainability. The only emissions are 

those emitted in the generation of the power required to charge the vehicle. 

Many types of on-road and non-road internal combustion equipment have 

electric version substitutes that have zero tailpipe emissions.  

In the Truckee Meadows, there is the opportunity to charge vehicles using on-

site renewable energy such as solar power and traditional grid power that 

includes renewable geothermal sources. Using low- or no-carbon energy 

sources for vehicle charging supports net-zero emission passenger vehicles. 

Electric charging infrastructure is a hurdle for the mass rollout of EVs. There is 

an opportunity to provide regional policies that encourage and incentivize the 

installation of EV charging infrastructure, including truck stop electrification.   

Sustainability Outcomes 

• Reduced local air pollutant and GHG emissions from vehicles  

4.4 OPPORTUNITY AREA 4: REGIONAL RESILIENCY  

Natural hazards, particularly flooding, heat waves, drought, and wildfire, are and 

will continue to challenge the resiliency of the region’s infrastructure, services, 

and natural systems. Climate change is expected to increase the intensity and 

duration of these hazards, which will further challenge the region’s resiliency to 

impacts. Using a systems approach allows planners to think about the 

interconnectedness of potential impacts and proactive solutions. Protecting and 

enhancing the vitality of the region’s natural systems will improve the resiliency 

of urban systems. Thinking of both systems holistically will better allow the 

region to respond and adapt to change. Opportunities in this category include 
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those related to the protection of natural systems and long-term durability of 

urban systems. See Table 4-4 for a summary of regional resiliency 

opportunities.    

Table 4-4 

Regional Resiliency Opportunities 

Subcategory Sustainability Opportunity 

Natural Systems Opportunity 4.A–Allow entitlement transfers to sustain natural areas  

Opportunity 4.B–Encourage small-lot and cluster development 

Opportunity 4.C–Encourage soils-based zoning in certain areas 

Opportunity 4.D–Update flood zones and base flood elevations; relocate 

structures in mapped flood zones 

 

Urban Systems Opportunity 4.E–Allow entitlement transfers to ensure infrastructure 

systems resiliency  

Opportunity 4.F–Ensure water, wastewater, and stormwater systems are 

resilient to the effects of climate change 

Opportunity 4.G–Consider resiliency during capital improvement planning 

and development reviews  

Opportunity 4.H–Encourage cumulative analyses  

Opportunity 4.I– Address wildfire threat in wildland urban interface areas 

  

  

4.4.1 Natural Systems  

 

Opportunity 4.A  

Sustain natural areas by allowing development entitlements to be transferred 

from greenfield areas to infill sites. 

Discussion 

Accommodating growth in undeveloped, urban fringe areas consumes natural 

open spaces that filter and infiltrate stormwater, capture and store carbon, 

improve air quality, support wildlife habitats, and buffer areas from wildland 

fires. In some cases, it may be viable to transfer existing development rights 

associated with properties located in or near important natural areas along the 

urban periphery. Entitlements could be used for development in more central 

areas. Building upon policies 1.2.23 and 1.3.2, there is an opportunity for 

regional policies to further encourage these transfers and specify the 

mechanisms that would support them. In the Lake Tahoe basin, for example, the 

California Tahoe Conservancy manages the TRPA’s market-based system. 

Identifying desired development right receiving areas would be an important 

step to inform entitlement holders of potential locations where development is 

more desirable. Once transferred, the sending properties will not be available 

for future development. Coupling this opportunity with the infill-related 
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Regional Plan policies and additional infill opportunities described under 

Opportunity Area 1, above, would further incentivize entitlement transfers.         

Sustainability Outcomes 

• Enhanced resiliency of natural systems 

• Protection of sensitive open space areas 

• Maintenance of regional air quality  

• Maintenance of wildlife habitat 

• Reduction of wildfire impacts in the wildland urban interface  

Opportunity 4.B  

Encourage small-lot and cluster development. 

Discussion 

Clustering and small-lot development strategies guide new development to less 

ecologically sensitive areas. Regional Plan policies allow local governments to 

develop strategies for avoiding development in development constraints areas. 

There is an opportunity to encourage and define cluster and small-lot 

development as a tool in the toolbox. Regional soils mapping, and soils based 

zoning, described in Opportunity 4.C, below, could further support this 

opportunity.       

Sustainability Outcomes 

• Enhanced resiliency of natural systems 

• Protection of sensitive open space areas 

• Maintenance of regional air quality  

• Maintenance of wildlife habitat 

Opportunity 4.C  

Encourage soils-based zoning for developments in aquifer recharge areas and 

closed basins susceptible to flooding.  

Discussion 

Granitic and volcanic soils found throughout the region effectively infiltrate 

water from the surface. Water percolating through these soils recharges 

aquifers and mitigates downslope flood concerns. Wetlands and other riparian 

areas capture, retain, and eventually infiltrate water. These areas attenuate 

flooding and maintain water quality by removing pollutants from the water. 

Covering these soils with streets, buildings, and parking areas eliminates the 

ecosystem services they provide. Constructing artificial replacements may not 

replicate the effectiveness of the natural systems. There is an opportunity for 

regional policies that support soils-based zoning. This zoning would be most 

effective in aquifer recharge zones and closed drainage basins, such as Lemmon 

Valley and Cold Springs.          
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Sustainability Outcomes 

• Enhanced resiliency of natural systems 

• Protection of sensitive open space areas 

• Maintenance of regional air quality  

• Improvement of water quality 

Opportunity 4.D  

Remap and revise flood zones and base flood elevations. Consider opportunities 

to relocate structures in mapped flood zones. 

Discussion 

The FEMA maps flood zones and base flood elevations. In some places, there 

are residences and other structures within the flood zones that were 

constructed before FEMA prepared the flood maps. This creates a challenge for 

water managers when determining how best to accommodate flood waters. In 

terminal basins, such as those in the North Valleys, playas serve the dual 

purpose of flood control storage and the terminus for stormwater and treated 

wastewater effluent discharge.  

Recent flooding in these closed basins is bringing to light the challenges of 

accommodating higher stormwater and wastewater inputs, while managing for 

more intense precipitation events associated with climate change. In the North 

Valleys and elsewhere in the region, there is an opportunity to remap and revise 

flood zones to account for new climate data and any changes that may have 

occurred in the watershed since FEMA prepared the previous maps. Newer 

mapping could lead to more structures being in flood zones. Accordingly, there 

is an additional opportunity for regional policies to encourage, through a buyout 

or other incentive program, the relocation of structures in mapped flood zones.  

Sustainability Outcomes 

• Enhanced resiliency of natural systems 

• Resiliency from flooding 

4.4.2 Urban Systems  

 

Opportunity 4.E  

Ensure the resiliency of urban infrastructure systems by allowing development 

entitlements to be transferred from outlying areas to infill sites. 

Discussion 

Like Opportunity 4.A, above, relocating development entitlements away from 

the urban fringe would allow water, wastewater, and transportation 

infrastructure systems and urban service providers to concentrate on serving 

core areas. Extending infrastructure and services away from the core makes 

those systems costlier to maintain and more vulnerable to impacts from climate 
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change and other natural hazards. There is an opportunity for regional policies 

to encourage these transfers and specify the mechanisms that would support 

them.  

Sustainability Outcomes 

• Enhanced resiliency of urban systems 

Opportunity 4.F  

Ensure regional water, stormwater, and wastewater systems are resilient to 

flooding and other natural hazards that may be exacerbated by climate change.     

Discussion 

With climate change, stormwater and wastewater systems may be particularly 

vulnerable to failure. In addition to the opportunities identified in Opportunity 

Area 2, above, there is an opportunity for Regional Plan policies to encourage 

these systems to be designed to withstand more frequent and severe flood 

events.  

Sustainability Outcomes 

• Enhanced resiliency of urban systems 

Opportunity 4.G  

As part of the development review process and capital improvement programs, 

consider the long-term sustainability and resiliency of urban infrastructure 

systems and services.   

Discussion 

Development review processes consider the ability, timing, and costs of 

providing infrastructure and services to support growth. Beyond these 

considerations, there is an opportunity for regional policies to encourage local 

and regional entities to consider the durability of capital improvement decisions. 

This would include an evaluation of the extent to which water, wastewater, 

stormwater, transportation, and power systems and police, fire, education, and 

public health services would effectively persist over time given the location and 

type of development. Durability factors would include availability of redundant 

systems, maintenance needs, and susceptibility to service interruption from 

natural hazards.    

Sustainability Outcomes 

• Enhanced resiliency of urban systems 

Opportunity 4.H  

Encourage cumulative analyses as part of new development review processes to 

ensure systems will be sustainable and resilient.  
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Discussion 

During the review process for new developments, there is an opportunity for 

local governments to consider the cumulative impacts of new and future 

development on the durability of these systems. This approach avoids 

development decisions happening in a vacuum. TMRPA can support the 

cumulative evaluation process by providing regional analysis earlier in the 

development review process rather than at the end.    

Sustainability Outcomes 

• Enhanced resiliency of urban systems 

Opportunity 4.I  

Encourage planning, infrastructure, building, and site design strategies to ensure 

communities in the wildland urban interface are resilient to wildfire.  

Discussion 

In the Truckee Meadows, development on the periphery is by default in the 

wildland urban interface because the region is surrounded by public lands. With 

climate change, scientists predict that wildfires will occur more frequently and 

become increasingly intense. The prevalence of cheatgrass, a nonnative weed 

species that flourishes in northern Nevada’s climate, is increasing wildfire return 

cycles. Cheatgrass quickly colonizes areas disturbed by grading, off-highway 

vehicle use, and past fires. Cheatgrass crowds out other species and creates 

monoculture areas. Because cheatgrass is highly flammable, cheatgrass-

dominated areas, including many interface areas surrounding the Truckee 

Meadows, are vulnerable to wildfire (UNR 2005).  

There is an opportunity for Regional Plan policies to encourage local governments 

to incorporate wildfire risk mapping to identify wildfire hazards being amplified by 

climate change and cheatgrass. These policies would inform zoning decisions and 

support strategies for protecting development in the wildland urban interface. 

Risk-based zoning for wildfire-prone areas, such as vegetated drainages and heavily 

timbered interface areas, would involve resiliency and hazard mitigation earlier in 

the entitlement process. There is also an opportunity to support adequate 

infrastructure, such as fire water flows and access roads. Policies could encourage 

community-level strategies in interface areas, such as defensible space, fire-

resistant building materials, and landscaping specifications. Existing uses in the 

wildland urban interface include regional parks and schools; attention is warranted 

to protect these important community investments.  

Sustainability Outcomes 

• Enhanced resiliency of natural and urban systems 

• Protection of sensitive open space areas 

• Maintenance of regional air quality  

• Improved water quality  
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SECTION 5 

SUSTAINABILITY SCENARIOS 

Regional policy choices to advance sustainability will require commitment on the 

parts of elected leadership and staff. In some cases, there may be tough 

decisions and trade-offs that will need to be made along the way. Scenario 

planning is a way to explore the pros and cons of decisions before they are 

made. The scenarios below represent three hypothetical outcomes for a 

fictitious region. Characteristics of the region are, in part, the result of decisions 

made to advance sustainability and resiliency. On a spectrum of 0 to 3, where a 

level 3 represents the optimal sustainable and resilient region and level 0 is a 

region with very few sustainable attributes and high vulnerability to a changing 

climate, the scenarios below fall between 1 and 3. Each one assumes that some 

choices were made, and those choices advanced sustainability beyond the 

baseline (level 0). Presented together, these scenarios are a way to compare 

sustainability policy choices. Table 5-5 displays each scenario’s elements side-

by-side and identifies the degree of the policy shift required to meet the optimal 

scenario; Table 5-6 through Table 5-8 describe the sustainability elements of 

each scenario in more detail.    

Table 5-5 

Sustainability Scenario Comparison 

Scenario 

Element 

Sustainability Scenario Regional Policy 

Shift to Achieve 

Optimal Scenario 

in the Truckee 

Meadows 

Light Moderate Optimal 

Implementation Ad hoc, project-

level 

implementation 

Location-specific, 

coordinated 

implementation 

Region-wide, highly 

coordinated 

implementation 

Minimal - strong regional 

coordination exists; may 

require strengthening 

existing policies  

Land Pattern and 

Transportation - 

Connectivity 

Multimodal 

connectivity exists; 

there are social 

and physical 

Multimodal 

connectivity in 

priority centers, 

corridors, and 

Highest multimodal 

connectivity, 

especially around 

schools and transit 

Moderate – would 

require new and 

strengthened policies to 

remove barriers and 
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Table 5-5 

Sustainability Scenario Comparison 

Scenario 

Element 

Sustainability Scenario Regional Policy 

Shift to Achieve 

Optimal Scenario 

in the Truckee 

Meadows 

Light Moderate Optimal 

barriers, including 

to schools and 

transit  

around schools 

and transit stops 

stops expand multimodal 

connectivity strategies 

Land Pattern and 

Transportation -

Mixed Use 

Limited vertical 

mix of uses in core 

areas; varied 

density  

Modest mix of 

uses in core areas 

with modest 

densities 

Vertical mix of 

uses in core areas 

with high densities 

 

Major – new and 

strengthened policies 

would only support 

mixed-use, high-density 

development in core 

areas    

Land Pattern and 

Transportation -  

Core Area Density 

Twenty percent of 

future population 

captured in core 

areas 

Forty percent of 

future population 

captured in core 

areas 

Fifty percent of 

future population 

captured in core 

areas 

 

Major – new and 

strengthened policies 

would require high-

density development in 

core areas with enough 

units to capture half of 

the Washoe County 

Consensus Forecast 

population       

Land Pattern and 

Transportation -  

Infrastructure and 

Services Capacity 

Infrastructure and 

services are 

available 

concurrent with 

new growth 

Infrastructure and 

services are 

available 

concurrent with 

new growth 

Growth is directed 

toward areas with 

transportation and 

services capacity  

 

Moderate – stronger 

concurrency policies 

would be needed to 

direct growth toward 

areas with existing 

infrastructure and 

services capacity, while 

precluding it elsewhere   

Water Resources, 

Wastewater, and 

Stormwater  

Low-impact 

development (LID) 

and demand-side 

strategies are 

implemented on an 

ad hoc basis, 

providing localized 

benefits. There are 

few water quality, 

flood mitigation, or 

water use 

improvements; 

wastewater 

infrastructure 

sizing and 

placement 

responds to 

growth  

Urban areas 

incorporate LID 

stormwater on a 

case-by-case basis; 

recharge areas are 

protected with 

buffers; xeriscaping 

is required for 

common areas; 

capital 

improvement 

planning for 

wastewater 

systems considers 

the type and 

location of future 

growth 

LID is integrated 

with urban 

systems, 

maintaining water 

quality and 

providing resiliency 

to floods; there is 

a regional 

approach to 

minimize wasted 

water from 

outdoor irrigation; 

land use decisions 

consider 

cumulative effects 

on future 

wastewater 

capacity  

Minimal – regional 

stakeholders are 

implementing LID on a 

project level; 

strengthened policies 

would encourage 

regional integration and 

address resiliency  
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Table 5-5 

Sustainability Scenario Comparison 

Scenario 

Element 

Sustainability Scenario Regional Policy 

Shift to Achieve 

Optimal Scenario 

in the Truckee 

Meadows 

Light Moderate Optimal 

Air Quality and 

GHG Emissions - 

Urban Heat Island 

Site-by-site street 

trees and open 

spaces mitigate 

local urban heat 

island effects 

Street trees and 

open spaces 

mitigate urban heat 

island effects 

Street trees, open 

spaces, and cool 

roofs mitigate 

urban heat island 

effects 

Major – new polices 

supporting urban heat 

island mitigation 

strategies would be 

needed  

Air Quality and 

GHG Emissions - 

Land Uses 

There is no green 

building standard in 

place, and green 

building is 

implemented on an 

ad hoc basis; 

overall, Green 

House Gas (GHG) 

emissions from the 

built environment 

are rising  

There are green 

building guidelines 

that include 

strategies for 

retrofits and new 

construction; 

overall, there is a 

slight upward 

trend in GHG 

emissions from 

buildings 

There is a net-zero 

emission green 

building standard 

that is fully 

integrated with 

land use and 

transportation 

decisions. All new 

construction and 

major retrofits 

meet the standard; 

overall, there is a 

downward trend in 

GHG emissions 

from buildings  

Major – new and 

strengthened policies 

would be needed to 

establish a green building 

standard that ranks the 

effectiveness of green 

building strategies; policy 

rationale would be GHG 

emissions reduction   

Air Quality and 

GHG Emissions - 

Transportation 

There are some 

strategies to 

reduce single 

passenger 

automobile Vehicle 

Miles Traveled 

(VMT), but VMT 

and GHG 

emissions remain 

well above 1990 

levels; Electric 

Vehicle (EV) use is 

increasing 

Expanded transit 

and extensive 

bicycle lanes 

provide an 

alternative to 

driving, but a land 

use pattern that 

favors the 

automobile limits 

non-automobile 

use; there is a 

coordinated 

strategy to 

promote EV use; 

VMT and GHG 

emissions are at 

1990 levels  

High-density, 

mixed-use 

development, 

combined with 

extensive transit, 

bicycle, and 

pedestrian 

infrastructure, is 

eliminating the 

need for private 

cars; a coordinated 

EV and charging 

infrastructure 

strategy is in place 

and part of the 

decision-making 

process; VMT and 

GHG emissions 

are well below 

1990 levels 

Moderate – new and 

strengthened policies 

would be needed to 

increase non-automobile 

use in all areas and to 

establish a regional EV 

strategy, including the 

placement of charging 

infrastructure   
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Table 5-5 

Sustainability Scenario Comparison 

Scenario 

Element 

Sustainability Scenario Regional Policy 

Shift to Achieve 

Optimal Scenario 

in the Truckee 

Meadows 

Light Moderate Optimal 

Regional 

Resiliency - 

Wildland Urban 

Interface 

Site and building 

design provide 

some localized 

resiliency to 

natural hazards in 

the wildland urban 

interface 

Clustered 

development with 

site design features 

are resilient to 

natural hazards in 

the wildland urban 

interface 

Clustered 

development and a 

greenbelt provide 

the highest 

resiliency to 

natural hazards in 

the wildland urban 

interface 

Moderate – new policies 

would be needed to 

specifically address 

wildland urban interface 

impacts and encourage 

strategies to mitigate 

those impacts  

Regional 

Resiliency -  

Urban Systems 

Infrastructure 

systems have some 

redundancy, and 

there are a few 

risk mitigation 

plans in place that 

consider potential 

climate impacts. 

Capital 

improvement and 

operations 

decisions largely 

do not consider 

climate risks and 

are made on a 

subregional level  

Plans identify 

climate risk, and 

resiliency is 

considered during 

decision-making. 

Most systems are 

redundant, but 

there are gaps and 

inconsistencies 

across service 

providers  

Climate resiliency 

is an integrated 

part of regional 

infrastructure 

planning and 

decision-making. 

Systems are 

redundant, and 

plans are in place 

to respond to 

potential risk 

Moderate – new and 

strengthened regional 

policies would be 

needed to encourage 

climate resiliency 

planning for all 

stakeholders; for entities 

already addressing 

climate resiliency, this 

would be a minimal 

policy shift  

 

5.1 OPTIMAL SUSTAINABILITY SCENARIO 

The optimal sustainability scenario incorporates the most sustainability and 

resiliency best practices and leverages the greatest number of opportunities 

described in the sections above. Strategies are implemented region-wide 

through multi-level, interdisciplinary coordination as opposed to on a case-by-

case basis. Region-wide sustainability is the result of across-the-board tough 

policy choices among regional stakeholders to foster a compact development 

pattern with high densities, strong multimodal connections, protection of 

natural resources, emission reduction targets for buildings and transportation, 

innovative water conservation and stormwater control measures, and a 

commitment to maintaining a durable network of infrastructure and services. 

Figure 5-1, below, illustrates the sustainability elements for this hypothetical 

scenario; Table 5-6 describes these elements.     



Mixed-use, high-density core

Limited development in wildland 
urban interface; fuel break buffer in place

Electric vehicle charging 
infrastructure in core areas

LID stormwater features and 
xeriscaped common areas

Forty percent street tree canopy
Multimodal connectivity 

Infill and redevelopment accommodates 
fifty percent of new growth

Optimal Sustainability Scenario Elements

Figure 5-1
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Table 5-6 

Optimal Sustainability Scenario Elements 

Land Pattern and Transportation 
The urban core and corridors are compact and have a mix of uses. Street frontages are characterized by 

restaurants, retail shops, and grocery stores on the ground floor; above, there are offices and residential 

units. Vertical mixed uses enable an average density of 30 dwelling units per acre and floor area ratios 

between 3 and 6. There are dedicated travel lanes for transit vehicles and bicycles, and sidewalks for 

pedestrians. Parking fees, dedicated pedestrian streets, and congestion tolls discourage driving in the core 

areas. Pedestrians are more common than cars. The region accommodates 50 percent of its growth in core 

areas. Infill and redevelopment are commonplace. In some areas, the region is using a special assessment 

district financing mechanism to upgrade the street scape.  

 

Beyond the core, there is a radial band of medium-density, primarily residential areas. There are numerous 

neighborhood centers that serve as vibrant nodes of activity. Beyond the medium-density band, there are 

lower-density suburban areas. These are mostly clustered developments that avoid slopes and riparian areas, 

and provide substantial buffering between adjacent forest lands. Soils-based zoning in key groundwater 

recharge areas, coupled with a development rights transfer system and investment in regional parks, led to 

an extensive greenbelt park with a trail network surrounding the region. Schools and transit stops are well 

connected to surrounding land uses. 

 

Regional Resiliency 
Clustered development and greenbelts protect areas from natural hazards in the wildland urban interface. 

Climate resiliency is an integrated part of regional infrastructure planning and decision-making. Systems are 

redundant. Future climate scenarios influence decision-making.  

Water Resources, Wastewater, and Stormwater 
Stormwater recharges in the upper and middle reaches of the watershed. Major drainage channels and 

wetlands are surrounded by a 50-foot buffer, within which there are no pervious surfaces. Compact 

development leverages the existing water and wastewater systems, while water conservation measures 

minimize demand. Development decisions consider the cumulative effects of projects on overall watershed 

function and health. Wastewater is being treated through reverse osmosis and diverted to upstream riparian 

areas and injected to underground aquifers. Linear common areas are xeriscaped, and there is native 

vegetation in most areas. Near a regional park with a small lake, there is a multiple-use pathway with LID 

stormwater features lining the corridor. Buildings are generally oriented toward the park encouraging 

pedestrian use. Open space preservation policies protect ecosystem services.    

Air Quality and GHG Emissions 
Regional air quality benefits from an extensive urban tree canopy that covers 40 percent of core areas and 

open spaces that absorb pollutants and limit heat-induced surface pollution. Every new building in the region 

has a cool roof. A regional vehicle electrification strategy, which incentivizes electric vehicles by installing free-

use public charging stations throughout the region, doubled the number of electric vehicles. A region-wide 

business and commercial building energy retrofit program increased building efficiency 30 percent. The 

combined result is GHG emissions that are 20 percent below 1990 levels, and the urban heat island effect is 

nearly imperceptible.       

Trade-offs 
Implementing this scenario increases vehicle travel times and levels of service. There are fewer single-family 

residential housing options. Development-constrained areas limit growth along the urban periphery. 
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5.2 MODERATE SUSTAINABILITY SCENARIO  

The moderate sustainability scenario incorporates several sustainability and 

resiliency best practices and leverages the greatest number of opportunities 

described in the sections above. It is the result of targeted policy choices that 

focus on improving sustainability and resiliency for selected indicators. Achieving 

these sustainability goals requires innovative polices and trade-offs, but fewer 

than the optimal scenario. Figure 5-2, below, illustrates the sustainability 

elements for this hypothetical scenario; Table 5-7 describes these elements.     



Mixed-use, medium-density core

Some development in
wildland urban interface

LID stormwater implemented
on a project-by-project basis

Twenty-five percent street tree canopy

Neighborhood retail with 
good connectivity

Infill and redevelopment accommodates 
forty percent of new growth

Dedicated travel lanes for transit

Moderate Sustainability Scenario Elements
Figure 5-2
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Table 5-7 

Moderate Sustainability Scenario Elements 

Land Pattern and Transportation 
Urban core areas have varied densities with some areas having a good mix of vertical and horizontal uses; 

there are pockets of lower-density uses. The average density is 20 dwelling units per acre, and floor area 

ratios range from 1 to 4. There are dedicated travel lanes for transit vehicles and bicycles in two major 

corridors; connectivity in these areas is high. Automobile use dominates other areas, and there are some 

physical and social connectivity barriers. The region accommodates 40 percent of its growth in core areas. 

Infill and redevelopment is happening along the two TOD corridors where policies incentivize 

redevelopment. Schools and transit stops are well connected to surrounding land uses. 

 

Beyond the core, density steadily declines. There are several higher-density centers with employment 

opportunities, small neighborhood retail uses, and some medium-density residential. On the periphery, 

development avoids slopes and riparian areas but is bisecting some critical drainage and wildlife corridors. 

Communities incorporate wildland urban interface protection strategies. Schools and transit stops connect to 

surrounding land uses, especially in higher-density nodes.    

   

Water Resources, Wastewater, and Stormwater 
Stormwater recharges in the upper reaches of the watershed, but some lower-density developments in the 

middle reaches limit recharge. Policies identify major drainage channels and wetlands and encourage buffering. 

LID is implemented on a project-by-project basis. Regional water conservation measures minimize demand, 

and compact development in the core leverages the existing water and wastewater systems. New 

developments have native vegetation and xeriscaping that reduce water demand. Newer developments on the 

urban periphery have less redundancy and are less efficient to serve. Near a regional park with a small lake, 

there is a multiple-use pathway with LID stormwater features lining the corridor. Some buildings orient 

toward the regional park; along some sections, the lake is isolated from adjacent land uses, discouraging 

pedestrian uses in those areas. 
 

Air Quality and GHG Emissions 
Regional air quality benefits from an urban tree canopy that shades 25 percent of core streets, preservation of 

open spaces, walkability in priority core areas, and green building standards. In the summer, urban 

temperatures are slightly higher than surrounding open spaces. A certification program ensures new buildings 

in the region are energy efficient; this has increased building efficiency by 20 percent. Transportation uses are 

the primary contributor of air pollutants and GHG emissions. The combined result is GHG emissions that are 

5 percent below 1990 levels.      

Trade-offs 
Implementing this scenario decreases levels of service in TOD corridors. Development is discouraged in some 

desirable fringe locations. 

Regional Resiliency 
Clustered development with site design features are resilient to natural hazards in the wildland urban interface. 

Plans identify climate risk, and resiliency is considered during decision-making. Most systems are redundant, but 

there are gaps and inconsistencies across service providers. Climate change scenarios are considered for some 

infrastructure types, but not all.   
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5.3 LIGHT SUSTAINABILITY SCENARIO  

The light sustainability scenario is largely a continuation of the status quo; 

however, the region has implemented a handful of targeted strategies to 

advance sustainability and resiliency. While these are coordinated at the regional 

level, implementation is carried out on a case-by-case basis with varied results. 

Of the three scenarios, the light sustainability scenario required the fewest 

innovative polices and trade-offs. Figure 5-3, below, illustrates the sustainability 

elements for this hypothetical scenario; Table 5-8 describes these elements.     



Large spaces dedicated to automobiles

New development 
in sensitive areas Localized implementation of LID

Fifteen percent street tree canopy

Modest density, but blank 
facades create connectivity barriers

Infill and redevelopment accommodates 
twenty percent of new growth in core areas

Private car is the primary 
mode for school access

Light Sustainability Scenario Elements

Figure 5-3
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Table 5-8 

Light Sustainability Scenario Elements 

 

Land Pattern and Transportation 
The urban core has some vertically mixed uses, but there is a lack of overall continuity that hinders 

walkability and transit connections. While there are transit stations, sidewalks, and bike lanes, blank building 

facades and long blocks of low-density industrial uses discourage non-automobile uses. The core has an 

average density of 15 dwelling units per acre and floor area ratios between 0.5 and 2. Automobiles dominate 

urban streets, and pedestrian spaces are secondary to travel lanes. The region accommodates 20 percent of 

its growth in core areas. Infill and redevelopment is occurring but in an ad hoc manner. Design strategies are 

being used to improve urban spaces, but they are being implemented on a case-by-case basis. There are 

connections to schools and transit stations, but automobile-oriented streets discourage walking and biking.  

 

Beyond the core, low-density, single-family developments are commonplace. There are some neighborhood 

centers; policies are supporting horizontal mixed use and infill in these areas. Beyond the medium-density 

band, there are lower-density suburban areas. Low intersection densities and an ad hoc system of connecting 

subdivisions limit multimodal connections and make transit unviable in some areas. Clustered developments 

avoid slopes, but growth encroaches into adjacent forest lands and drainage corridors. There is an abrupt 

boundary between development and open space; site-level strategies, such as defensible space and LID, 

defend individual properties against wildfire and flooding. 

Trade-offs 
There are some strategies to build in sustainability and resiliency at the project level, but these are ad hoc and 

require few trade-offs on a regional level. There would be few tough policy choices. 

Water Resources, Wastewater, and Stormwater 
Stormwater recharges in the upper reaches of the watershed, but lower-density developments in the middle 

reaches limit recharge. LID is implemented on a project-by-project basis. Regional water conservation 

measures minimize demand, but low-density developments have larger outdoor irrigation requirements and 

are less efficient to serve. Development in drainage channels and floodplains is at risk of damage from flooding 

and landslides. New developments have native vegetation and xeriscaping that reduce water demand. Near a 

regional park with small lake, there is a multiple-use pathway. Some buildings orient toward the park, but along 

other sections, the park boundary is blighted and lined by incompatible uses that discourage pedestrian activity 

for long stretches. 
 

Air Quality and GHG Emissions 
A 15 percent tree canopy that exists is the result of policies requiring minimum shade trees for new 

developments. In general, urban temperatures are higher than surrounding open spaces; where the tree 

canopy is continuous, temperatures are cooler. Regional air quality benefits from green building and localized 

urban heat island mitigation. Some new buildings in the region are incorporating energy-efficient techniques, 

but there is no standard practice; this has increased overall building efficiency by 5 percent. Transportation 

uses are the primary contributor of air pollutants and GHG emissions. Consumption of raw land is eliminating 

carbon sequestration opportunities. GHG emissions are 10 percent higher than 1990 levels. 

Regional Resiliency 
Site and building designs provide some localized resiliency to natural hazards in the wildland urban interface. 

Infrastructure systems have some redundancy, and there are risk mitigation plans in place for some 

infrastructure types that consider potential climate impacts. Capital improvement and operations decisions 

largely do not consider climate risks and are made on a subregional level.  
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SECTION 6 

CONCLUSION 

A sustainable and resilient region is one that manages its natural and urban 

resources so that they retain their vitality and durability over time and despite 

forces of change. Regional sustainability addresses environmental resources, 

such as air, water, soil, vegetation, and wildlife, and social and economic 

resources. Resiliency considers the ability of these resources to change and 

adapt over the long term. While this study focused on the environmental 

aspects of sustainability, it indirectly addressed economic and social aspects and 

outcomes.  

Planning for a sustainable and resilient region requires a holistic and long-term 

perspective. There is no one-size-fits-all approach to regional sustainability. The 

appropriateness of sustainability policy decisions must consider the physical, 

social, and economic attributes of the region and overall suite of opportunities 

available.  

The case for regional environmental sustainability and resilience is rooted in 

science and spurred by observed, large-scale changes that portent to influence 

the way people live, move, and interact with the natural environment. Climate 

change is a fundamental issue prompting regions to adopt new sustainability 

policies that mitigate and adapt to climate change. Climate scientists link global 

and regional temperature increases to the release of GHG emissions from the 

burning of fossil fuels, which are an output of modern urban land use and 

transportation systems. Fortunately, there are opportunities for developing and 

implementing regional policies to mitigate climate change.   

Climate change will also test regional resiliency. Resilient regions will be those 

that ensure there is adequate capacity for social, economic, and environmental 

systems to respond to single climate-related events and trends in a way that 

allows those systems to maintain their essential functions, while adapting and 

transforming. For regions like the Truckee Meadows, scientists estimate that 

climate change will intensify heat waves, droughts, floods, and wildfire. 
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Precipitation is expected to occur more often as rain resulting in shallower 

snow packs and earlier snow melts. This will challenge water supplies in the arid 

west. Without proactive solutions, climate change effects could outpace the 

ability of natural and urban systems to adapt. 

Fortunately, the Truckee Meadows has a sound platform of sustainability 

policies and tested strategies. Most existing regional and local-level master 

planning documents, including the 2012 Regional Plan, address sustainability. 

While sustainability is an underlying principle of these plans, there are 

opportunities to expand upon the current policy framework. Broadening the 

scope of sustainability concepts in the 2017 Regional Plan would support more 

innovative and diverse sustainability strategies throughout the Truckee 

Meadows.    

Based on the survey of existing policies and review of best practices, this survey 

identified several opportunities for advancing sustainability in the Truckee 

Meadows. Opportunities relate to land pattern and transportation; water 

resources, wastewater, and stormwater; air quality and greenhouse gas 

emissions; and regional resilience.  

Lastly, three hypothetical regional sustainability and resilience scenarios illustrate 

a range of outcomes. This part of the study serves two purposes: it 

demonstrates possible combinations of strategies to achieve varying levels of 

sustainability and resilience; more importantly, it highlights the policy decisions, 

commitments, and trade-offs required to realize those outcomes. Leveraging 

opportunities to advance sustainability in the Truckee Meadows will require 

commitment and collaboration among elected leadership, staff, and regional 

stakeholders. Along the way, there will be tough decisions and trade-offs.  

Using this study as a basis, policy choices made during the 2017 Regional Plan 

update can facilitate regional sustainability and resiliency advancements by 

providing regional stakeholders with guideposts and a level of certainty 

regarding expectations. The optimal sustainability scenario described in Section 

5 would significantly adjust the region’s current sustainability guideposts. 

Implementing the optimal scenario would require substantial buy-in on the part 

of local governments and affected entities. However, as this study demonstrates, 

there are numerous opportunities, supported by best planning practices, to 

leverage existing policies and realize an optimally sustainable and resilient 

Truckee Meadows.   

Following the adoption of the updated Regional Plan, there will be a need to 

monitor the progress made toward achieving any sustainability policy decisions. 

Establishing a monitoring protocol using metrics that are aligned with key 

sustainability policy areas will provide the TMRPA, regional stakeholders, and 

the public with an understanding of whether sustainability goals are being met 

and where adjustments may be needed. During future Regional Plan updates, 

decision-makers can use the monitoring results as justification for making 
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strategic policy refinements. Over time, the combination of a regional 

sustainability policy framework, monitoring data, and continued regional support 

for sustainably principles should yield numerous opportunities to celebrate and 

expand upon sustainability achievements.     
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7.2 SUSTAINABILITY SCENARIOS PHOTO CREDITS 

Sources below are for photos used in Figures 5-1 through 5-3, in Section 6. For 

each figure, websites are listed in the order of the photos as they appear, 

beginning with the top left photo, then clockwise to the bottom left photo.     

7.2.1 Optimal Scenario 

1. https://access.living-future.org/living-building-challenge/tools-

support/understanding-living-building-challenge/transects 

2. https://commons.wikimedia.org/wiki/File:Thegreene.jpeg 

3. https://www1.nyc.gov/site/planning/zoning/districts-tools/special-

purpose-districts-manhattan.page 

4. https://denverinfill.com/blog/2008/12/infill-construction-photos.html 

5. https://www.fleetcarma.com/utilities-role-pev-infrastructure-investment/ 

6. https://i.pinimg.com/736x/4e/1e/93/4e1e931b2dedabc1565f789df56f89cf.

jpg 

7. https://www.fws.gov/fire/living_with_fire/wildland_urban_interface.shtml 

 

7.2.2 Moderate Scenario  

1. http://www.sfbetterstreets.org/find-project-types/greening-and-

stormwater-management/greening-overview/street-trees/ 

2. https://livingurbanism.wordpress.com/  

3. https://www.kcet.org/shows/city-rising/the-gentrification-of-santa-ana-

from-origin-to-resistance 

4. https://www.csbj.com/2017/06/23/westside-infill-aimed-at-relieving-

market-pressure/ 
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5. http://www.zdnet.com/article/us-cities-reinventing-buses-with-bus-rapid-

transit/ 

6. https://www.waterwiseplants.org/landscape-gallery/folder/mountain-

motif-xeriscape/  

7. https://www.vaildaily.com/news/feds-developing-richter-scale-for-

wildfires/ 

7.2.3 Light Scenario  

1. https://savingourtrees.wordpress.com/2017/07/13/los-angeles-cooling-

the-urban-heat-island-effect/ 

2. https://www.indystar.com/story/news/local/hamilton-

county/2017/07/27/brainard-wants-transform-office-building-parking-

lots-along-u-s-31-into-little-villages/458581001/ 

3. http://plancharlotte.org/story/charlotte-uptown-blank-walls-art 

 

4. https://www.uc.edu/cdc/niehoff_studio/programs/great_streets/w09/infill

.html 

5. http://www.etiquette-essentials.com/back-to-school-pick-updrop-off-

line/  

6. https://northeasttrees.wordpress.com/img_1688/  

7. https://media-exp2.licdn.com/media-proxy/ext?w=800&h=800&hash= 

o7hBOKt27lLyhU5DpYJtW0cvSq0%3D&ora=1%2CaFBCTXdkRmpGL2l

vQUFBPQ%2CxAVta9Er0Vinkhwfjw8177yE41y87UNCVordEGXyD3u0

qYrdf3fqL8aJebqnuV8TLHgclFdjLvL5QWPoD5XuKIvpfohx3sLnIY27dA4

BYBI3iSdF_NQ8 
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