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This paper discusses linkages between land development and water resources in Amador and Calaveras counties. It focuses on several issues raised by the Amador-Calaveras Regional Watershed Plan Stakeholder Advisory Committee and observations by the Local Government Commission (LGC).  

Future growth will have a significant influence on water resources in Amador and Calaveras Counties. Key issues relate to infrastructure, water quality, water supply and demand, the costs of water treatment and distribution, stormwater and wastewater management and maintenance of watershed health. 

This document provides a summary of issues at the water and land use nexus in Amador and Calaveras counties.  The first section addresses growth trends and development patterns in Amador and Calaveras counties, as well as in the larger Sierra region.  It also provides initial discussion regarding current planning efforts in both Amador and Calaveras counties. The second addresses the relationships between development and stormwater runoff and water quality. The third addresses links between land use planning and both water supply and wastewater management.  

Additionally, a set of “institutional challenges” cross-cut these issues including  interagency and interregional, outdated policy regimes, political tensions surrounding land use and water management, tension or competition between city and county agencies, lack of awareness at multiple levels, lack of economies of scale, and a legacy of past management challenges and failures.

Growth Trends and Development Patterns

Regional Growth Trends

As a whole, the Sierra Nevada region has experienced steady growth over the past several decades.  From 1990 to 2000, a period of slower growth for much of California, the region sustained a 16% growth rate.  Population projections for the region, and for Amador and Calaveras counties, are highly variable. The Sierra Nevada region is expected to add between 850,000 and 1.75 million people to the current population 650,000 by 2040.  This increase, between 1.5 and 2.4 million people,( (Planning for the Future, 2005, page 5-6). 

Growth in the Sierra region has been increasingly accommodated in dispersed, low-density “exurban” and “destination” type communities. The region’s rural character, natural amenities and proximity to recreational destinations have spurred development to serve visitors, seasonal residents, and retirees drawn to the area. In addition, many foothill communities serve as bedroom communities for residents commuting to nearby cities.  In this respect growth is Amador and Calaveras counties is closely linked to expanding metropolitan centers – Sacramento, Modesto, and Stockton, in neighboring counties to the west.  

The predominant form of development accompanying this growth has been dispersed, low-density residential development served by highway strip commercial and regional big-box commercial development. 

A mix of market forces and local policies have driven development of new and often bigger homes on larger lots at lower prices in comparison to the cost of homes in nearby urban centers. 

According to a recent National Cooperative Highway Research Program report, exurban development is occurring in rural communities near urban areas throughout the country   serve as bedroom communities on the fringe of urban areas across the country. “Many of these communities have shifted from a traditional reliance on a local economic base to a level of dependence on jobs outside of the community and are growing at an above-average rate of 5% per year.” Destination communities are located in areas featuring natural amenities such as mountains, lakes, or beaches and attract seasonal residents, retirees, and tourists. “Located primarily in the West, Upper Great Lakes, and New England, the economic base in these communities has shifted from traditional rural industries (e.g., agriculture, manufacturing, or mining) to a service-based economy built around providing access to natural amenities and support of a recreational leisure culture. These communities are growing at an above average rate of 6 percent per year.”

The pressure to grow and the development patterns to accommodate this growth have significant implications for water resources in Amador and Calaveras counties. Current policies and regulations are outmoded and insufficient to facilitate alternatives to land consumptive, inefficient development patterns that undermine water quality and supply. The opportunity to shift policies to more efficient development patterns exists, however, in the General Plan Updates currently underway in both counties. Policies affecting community and site design can be instituted that will significantly impact the quality of growth, the quality and availability of water, and the overall environmental performance of future development in the Amador – Calaveras counties project area.  

Development Patterns: 
“Ranchettes” - In Sierran counties for which statistics are available, ranchette development is outstripping all other forms of development by as much as 10 to 1. For example, between 2002 and 2004, 3,100 acres of agricultural land in Amador County were converted to ranchettes. In that same time period, just 261 acres of agricultural land – primarily grazing land – in Amador County were converted to urban development. (Source: 2002-2004 Farmland Conversion Data, Farmland Mapping and Monitoring Program, California Dept of Conservation) These trends are playing out in nearby communities as well.  In fast-growing Placer County, 27,600 acres of agricultural land were lost between 1992 and 2002, a decline of 14% in just ten years. (Source: 2002-2004 Farmland Conversion Data, Farmland Mapping and Monitoring Program, California Dept of Conservation)
While growth has provided new opportunities to preserve and revitalize the communities of Amador and Calaveras counties, development patterns to accommodate this growth have also caused strain on water and sewer systems and other public infrastructure (e.g., congested roadways). Other challenges include flooding and flood control, increased fire danger, declining water quality and increased air pollution, encroachment on agricultural land, scenic views and the natural environment, loss of open space, changing community character, and competition for traditional, small business from large chain stores.
Early Sierra communities were founded and grew to support local resource industries such as timber, mining and ranching, with access to railroads. Towns were typically laid out in small blocks with a grid network of streets organized around a commercial main street. Residences were often mixed into the town center and residential neighborhoods were adjacent and directly connected to the town core. The older, pedestrian-oriented and compact town form that persists in many Sierra communities today stands in contrast to the proliferation of automobile-oriented single family home subdivisions, commercial strips and shopping centers that consume more land for development, add impervious surfaces, consume more water and spread impacts into more areas of the watershed.  

Recent Migration into Amador and Calaveras Counties (2000 – 2005)

	Where Calaveras residents came from

	Where Amador residents came from

	Counties
	People
	Counties
	People

	San Joaquin, CA
	3,460
	Sacramento, CA
	1,829

	Alameda, CA
	1,226
	San Joaquin, CA
	934

	Santa Clara, CA
	1,093
	Calaveras, CA
	797

	Stanislaus, CA
	1,020
	Santa Clara, CA
	739

	Contra Costa, CA
	974
	Alameda, CA
	666

	Sacramento, CA
	932
	Contra Costa, CA
	563

	Tuolumne, CA
	720
	El Dorado, CA
	510

	Amador, CA
	612
	San Mateo, CA
	249

	San Mateo, CA

	337
	Stanislaus, CA
	205

	Santa Cruz, CA
	240
	Los Angeles, CA
	189

	Top ten contributing counties based on county-to-county migration data for 2000-2005 from the U.S. Internal Revenue Service.  Estimates are based on year-to-year changes of address on U.S. tax returns.


Land Use Policies and Water

Ultimately, the alignment of water and land use must occur through decisions made at the local level. The shape and configuration of growth is largely a reflection of local land use policies - a community’s development strategy is executed through community planning and land development regulations.  In California, the General Plan serves as the foundational policy tool for addressing the highly diverse issues and interests to be met, and ideally provides a basis for integrating policy solutions with multiple budgets, plans, and resources involved.  At a finer level of detail, land development regulations, zoning, and building codes are refined to match the planning objectives.  It is these codes and ordinances that implement the broader strategies outlined within the General Plan.  Together, these planning tools shape the ways our communities are built; they specify the type, intensity, and configuration of development, which leads, perhaps most importantly, to the patterns of development both within a given community and more broadly in a region.  
Both Amador and Calaveras counties are undergoing county General Plan updates at this time.  Decisions that are made during the process will need to be reflected in local codes including zoning, subdivision regulations, and so forth.  The broad policy developed in the General Plans will therefore have meaningful impact on the shape of development in the region.  Growth and land use patterns that are established now will effect future development, infrastructure, transportation, economic, ecological, and social conditions in the two counties.  Below is a discussion on land use and development trends in the counties, followed by a discussion of the effects of land use patterns and community form on water resources.    

Calaveras and Amador Counties

Calaveras and Amador Counties run from the low elevations of the Sierra Nevada foothills up to the Sierra Nevada crest. Terrain varies from low-elevation oak woodlands and grasslands to higher-elevation conifer forests and alpine zones. The counties are also characterized by a variety of small towns dating back to the Gold Rush era. 

While neither county is part of the Central Valley, many residents commute to the Sacramento, Stockton and Modesto metropolitan areas for work. These areas are also a significant source of household migration to the counties and housing demand in the foothills.

The State Department of Finance (DOF) estimates Amador County’s 2007 population at 38,435. This compares with a Calaveras County population estimate of 46,028. (get source) 

Calaveras County

Setting and General Characteristics

Calaveras County is located in the central Sierra Nevada region of California. The County is characterized by a wide variety of natural and cultural landscapes, ranging from low-elevation foothill lands and their associated ranching and mining landscapes, to higher-elevation forest regions and their associated logging and wilderness landscapes. Major watersheds include the Mokelumne River watershed at the County’s northern border, the Stanislaus River watershed at the County’s southern border, and the Calaveras River watershed in the north-central portion of the County.

Calaveras ranges from elevations of about 300 feet above sea level in the western end of the County to almost 9,000 feet above sea level at the eastern edge. West to east, the rolling hills of developed areas such as Angels Camp, Valley Springs, San Andreas and Copperopolis gradually transition to the more rugged, mountainous terrain that characterizes areas such as Arnold, West Point, Dorrington, Murphys and Railroad Flat. Although the eastern end of the County is less developed, it is host to popular year-round recreation destinations for snow sports, golfing, hiking, camping, boating, fishing and road and mountain bicycling. The County is located between two major recreational and scenic destinations. To the north is Lake Tahoe and on the south is Yosemite National Park. In addition, State Route 4 from Arnold to Markleeville was designated a National Scenic Byway in 2006 and is popular for road cyclists.

The majority of Calaveras County's population resides along the Highway 4, Highway 49 and Highway 12/26 corridors. The major portion of the County's employment is centered in San Andreas and Angels Camp. The only incorporated city in the county is Angels Camp, with a population of 3,000. The County’s 15 unincorporated communities range in size from Wallace (population 230) to Arnold (4,244). Of the total population of 40,554 reported in the 2000 census, approximately 27,723 (68%) live in the incorporated and unincorporated communities, while 12,832 (32%) live in the other unincorporated areas of the county. The estimated population in 2005 was 46,871, a 13.5% increase over the 2000 Census, substantially higher than the national rate of growth of 5%. Calaveras County residents have an average per capita income of $21,420 and are statistically older than average.

The Calaveras County roadway network includes 867.5 miles of developed paved public roads. Travel in the county is primarily by automobile due to the rural nature of the roadway network. Long distances between towns and a lack of road and other pedestrian and bicycle facilities have limited opportunities for non-motorized travel. The network is built around four state highways, including State Routes 4, 12, 26 and 49. These routes are classified as minor arterials and connect with a system of collector and local streets. 

Growth Trends

As previously mentioned, Calaveras County is in the process of a comprehensive update of its General Plan. Last updated in 1996, this and previous updates were largely technical updates of the original document that was developed in the early 1980s. As a result, the existing plan is badly outmoded and insufficient as a tool to direct future growth. (Mintier)  

The County’s General Plan consultant recently released the Calaveras General Plan Update Baseline Report that will inform preparation of land use alternatives and goals and policies. As part of the Report, the General Plan consultant presented the following key findings.

· The most recent State Department of Financing (DOF) population projections (2007) are more conservative than past DOF projections, as well as the projections found in local documents that are based on those past DOF projections. The 2007 DOF projections are also more conservative than those of the Center for the Continuing Study on the California Economy (CCSCE), the 2001 Calaveras Council of Governments Regional Transportation Plan (RTP), and an internal Calaveras County Land Use Assumptions paper developed in 2006 by PMC consulting.

· Projections for Calaveras County’s population in 2010 range from 47,750 (2007 DOF) to 57,532 (local documents based on 1991 DOF).

· Projections for Calaveras County’s population in 2020 range from 56,318 (2007 DOF) to 70,337 (PMC Consulting).

· VMT Vehicle-Miles of Travel: The amount of vehicle-miles traveled on State highways in Calaveras County changed significantly between 1999 and 2004. In 2004 (the last year for which data is currently available) an estimated 281.3 million miles were traveled along state highways in Calaveras County. This is an increase of 16.2 percent over 1999 (242 million miles), or an increase of 3 percent per year. Using the Calaveras County Transportation Demand model, daily vehicle miles of travel for the average summer weekday were estimated for the County as a whole. In 2002 conditions, approximately 1.03 million daily vehicle miles were traveled on both state highways and County roadways. Under future conditions (2025) approximately 2.76 million daily vehicle miles will be traveled countywide. This represents a 166.9 percent total increase or 4.4 percent increase per year.
· DOF projects that the population of Calaveras County residents age 65 and over will increase at a much faster pace (3.8 percent equivalent AAGR) from 2000 to 2020 than the population of residents age 0 to 19 (0.4 percent equivalent AAGR) or the population of residents age 20 to 64 (1.3 percent equivalent AAGR).

· CCSCE is the only organization to issue a household growth projection for Calaveras County (2.9 percent equivalent AAGR for 2000 to 2013). This is a substantially faster rate of growth than the comparable CCSCE projection for population growth (2.3 percent equivalent AAGR for the 2000 to 2012 period).

Overall, the data above and other information indicate that the County population will continue to grow, but at a more moderate rate compared to the last decade. Residents will tend to be older, will need to commute outside the county for jobs and many services, and households may grow faster than the population, which suggests that housing demand could outpace actual population growth. 

Land Use Patterns

While potential land use alternatives have not yet been proposed in the Calaveras General Plan Update process, the General Plan consultant has produced important findings that will influence water-related policy recommendations and solutions for the County. The findings are presented below.

· Descriptions of land use designations within the existing 1996 General Plan are not consistent with each other. Land use designations within the 1996 General Plan are also not consistent with designations found in adopted community plans for Arnold, Avery-Hathaway Pines, the Calaveras County Airport, the Ebbetts Pass Scenic Highway area, Mokelumne Hill, Murphys/Douglas Flat, Rancho Calaveras, San Andreas, and Valley Springs.

· Unimproved private lands classified by the County as “vacant” form approximately two-thirds (65.9 percent) of the unincorporated planning area. These are typically agricultural lands, range lands, mining lands, and timber lands. Unlike a county such as Alpine, where most unimproved lands are in public ownership, most unimproved lands in Calaveras County are in private hands. This is especially true in the lower-elevation western part of the County.

· Lands owned by Federal, State, and local governments form slightly over one-fifth (21.3 percent) of the Planning Area. While public lands are dispersed throughout the County, the largest concentration is in the higher-elevation eastern part and around major reservoirs.

· Existing residential land uses constituted only 2.3 percent of the land base in the Planning Area (15,307 acres) in 2007. However, the 1996 General Plan designates 28.8 percent of the Planning Area (more than 190,000 acres) as low-density (5-acre or 20-acre) “Future Single Family Residential.”

· As of 2007, only 396 of the 662,791 total acres in the Planning Area were devoted to more compact medium-density and high-density residential uses.

· In 2007, 224,821 out of the 662,791 acres in the Planning Area (33.9 percent) were zoned “unclassified.” The next most widely applied zone categories were three natural resource zones: Agricultural Preserve (130,980 acres), General Agriculture (110,988 acres), and Timber Production (74,202). A substantial number of acres were also zoned either Rural Residential (49,857 acres) or Residential Agriculture (25,836 acres).

· New community plans are currently (2007) under development within the county. The County Board of Supervisors has prioritized the development of community plans, with Copperopolis, Valley Springs, San Andreas and the towns of West Point, Wilseyville, and Railroad Flat/Glencoe scheduled to be completed in the first round.
Overall, there is a lack of definition as to where to focus future residential neighborhood growth as indicated by the broad area of very low density future single-family residential housing (most of which has remained undeveloped) and by the very small amount of acreage devoted to medium and high density residential uses. Also the majority of the County’s unimproved lands are privately held and located in the western portion of the County, where future development would be most likely to occur. Strategies will have to include strong incentives to enlist private holders in partnerships to accommodate growth in areas and development patterns that preserve water quality and supply. Tools to preserve agricultural lands and Transfer of Development Rights programs are just two examples.

The development of community plans presents an important opportunity to establish clear planning and service boundaries and physical edges around already developed and developing areas. This will focus growth into the County’s historic communities and provide opportunities to retrofit and build upon existing infrastructure, while preserving surrounding open space and working (farm and ranching) landscapes. As is the case of Amador County’s exploration into land designations to create activity centers, zoning tools will need to be developed to implement compact neighborhoods organized around town centers in a predictable manner that respects the region’s rural and historic character. Ultimately, creating conditions to allow for more compact growth areas bordered by “green” edges (farm and ranch lands, undeveloped open space, scenic corridors, etc.) will help maintain healthy watersheds, water supply and water quality, while reducing the cost of water-related infrastructure. 

Amador County

Setting and General Characteristics

Amador County, located approximately 30 miles southeast of Sacramento on the western slope of the Sierra Nevada, is situated in a transitional zone between the San Joaquin Valley and the Sierra Nevada, characterized by the forested “upcountry” to the east and the rural lower foothills to the west. Elevation ranges from 250 feet in the low foothills to over 9,000 feet in the Sierra Nevada peaks on the County’s eastern boundary. The Cosumnes and Mokelumne Rivers border the County to the north and south respectively and are both tributary to the San Joaquin River.

The upcountry is generally steep, rugged and unpopulated. The foothills are typified by rolling hills, oaks, and grasslands, and contain the most developed areas in the County. The County has a population of over 38,000 (including approximately 5,000 persons in group quarters, primarily at Mule Creek Prison). Population tends to be concentrated within or around the County’s five incorporated cities and along the Highway 49 and Highway 88 corridors. The cities include Ione, Amador City, Plymouth, Sutter Creek, and Jackson. Unincorporated areas of significance in the County include Drytown, Fiddletown, Volcano, Pine Grove, Pioneer, Buckhorn, Kirkwood and the Lake Camanche area.

Amador County’s current land use pattern is comprised of large areas of forest land, agriculture (including crops and livestock), rural residences, industrial and mining/mineral resource extraction, and the unincorporated communities that have a mixture of land uses, including commercial, industrial, and residential uses.

Agricultural uses are located throughout the western half of the County. The majority of the area west of SR-49 and the Shenandoah Valley is currently in agricultural use. Residential uses are also located throughout the County. These uses are concentrated in the County’s unincorporated communities, including Buckhorn, Camanche, Drytown, Fiddletown, Pine Grove, Pioneer, Red Corral, River Pines, and Volcano. Other large areas of residential development include the Ridge Road area between Martell and Pine Grove, and the Amador Pines area above Buckhorn.

Commercial areas in Amador County are found primarily in unincorporated communities such as Martell, Pioneer, Pine Grove, Volcano, Drytown, Fiddletown, Red Corral, and Buckhorn. Industrial uses are located primarily in Martell but also distributed throughout the western portion of the County, particularly near Ione.

Timber Preserve Zones (TPZ) are located in the eastern half of the County, and along the Cosumnes River. “Miscellaneous” land uses include federally-owned forest lands in the eastern half of the County, lands surrounding reservoirs, and some mineral resource land near Ione. Vacant land is located throughout the County.

Growth Trends

Like Calaveras County, Amador County is also engaged in a comprehensive update of its General Plan. To help create a baseline for consideration of goals and management strategies for new growth, the County’s General Plan consultant has formulated assumptions about population growth, housing needs, water capacity, and development constraints based on research and review of data. The assumptions have been used as a basis for developing three alternatives to meet land use, conservation and economic development goals. Assumptions about expected growth include:

· The California Department of Finance (DOF) estimates that the population of Amador County will increase from 35,357 in 2000 to 54,788 in 2030. Calculations based on DOF estimates and Amador Water Agency’s (AWA) maximum growth scenario indicates that the population will increase between 7,000 and 15,560 [from approximately 22,000) residents in the unincorporated area between now and 2030. Based on the current household size of about 2.4 people per household, this represents an additional 2,900 (per DOF estimated population) to 6,500 (per AWA estimated population) residential units in the unincorporated area of Amador County by 2030. These estimates do not consider vacancy status of the units.

· AWA estimates a surplus water supply of about 8 to 9 percent over the high estimate of the 2030 demand.

· Calculations based on Regional Housing Need Allocation data for Amador County suggests the need for approximately 6,400 units between now and 2030.

Land Use Patterns

As part of the General Plan Update process, Amador County is currently considering revisions to the General Plan Land Use Classification system, and three land use alternatives to guide future growth and development patterns in the County through 2030. Particularly noteworthy changes to the land use classification system are included below.

Proposed changes to General Plan Land Use Classifications
· Descriptions of residential use will be changed to include minimum densities for each designation, and the Residential—Suburban designation will be changed to Residential—Rural to better reflect the designation’s character of 1 to 5 acre lots. Minimum densities will help to define the character of each designation, and also assist in implementation of the County’s Housing Element. This is a small change but represents a shift in thinking toward the importance of the form and character of desired development over statistical parameters. This is an important precondition for allowing more diversity of housing and higher densities. Establishing minimum densities can also help control de facto down-zoning to larger lots in low and medium density residential areas.

· A new Special Planning Area – Residential (SPA-R) has been added to certain locations to maximize residential development yield in these areas for low- and moderate-income households. This can help provide affordable housing at densities that are less water consumptive and less costly to provide water and sewer service. 

· Mixed-use Activity Centers: Local Service Center (LSC) and Regional Service Center (RSC):

· The LSC designation under consideration adds a minimum-density requirement for residential development and a maximum Floor to Area Ration (FAR), lot coverage, and building height for commercial development. The LSCs will include a mix of residential, commercial, public, and industrial uses similar to the traditional development pattern of rural communities. The LSCs are intended to provide access to commercial and industrial uses, which draw users from the community and immediately surrounding communities or areas. Examples of appropriate uses might include grocery stores, convenience stores, hardware stores, local offices, local industry or health care providers. 

· A new (RSC) designation has been introduced that provides for regional-scale mixed-use centers that combine residential units with commercial, industrial, and public service uses. These areas would feature higher density and intensity uses than those found in the Local Service Center designation. The RSCs will include a mix of residential, commercial, public, and industrial uses similar to the traditional development pattern of rural communities. The RSCs are intended to provide access to commercial and industrial uses, which draw users from the entire County, as well as areas outside the County. The existing shopping centers in Martell offer an example of the types of services that might be expected for an RSC. 

Both designations describe creative mixes of commercial retail, office, housing, civic, and entertainment uses that vary in composition and intensity based on location, accessibility, and the surrounding rural or developed community context. The LSC and RSC concepts differ from traditional land use designations. The General Plan establishes a boundary for each service center and then specifies a mix of land uses that are desired within the service center. For example, a total area of 100 acres may be designated as an LSC. A desired land use mix including a maximum number of dwelling units, square footage of commercial and/or industrial space, and desired community services (e.g., medical clinic, county service center, fire station) would be established for the LSC. Rather than designating particular parcels for particular uses, areas within the LSC could be developed over time based on market trends and preferences of individual property owners, with the County evaluating proposals based on the desired “mix” established for the LSC within the General Plan. Conceptual plans would be prepared for each LSC and RSC to assist in implementing the form-based zoning strategy described below for each center. 

County zoning districts would need to be revised to implement the LSC and RSC concepts, as the General Plan would not establish development standards for each individual parcel. Zoning to implement the LSC and RSC designations would likely include elements of “form-based” zoning, emphasizing the appearance and relationship of structures to each other and the street, and providing general development standards and broad use categories, rather than prescribing a set of absolute permitted uses, densities, or intensities applicable to each parcel. This process emulates the traditional, organic process through which many older towns were developed, including many of Amador County’s unincorporated communities. 

The LSC/RSC development strategy can help reinforce the traditional development pattern of small communities to facilitate bicycling and walking and reduce the length of vehicle travel and number of trips to meet basic needs. Each service center is intended to include a mix of developed parcels, which might offer infill potential, and currently undeveloped properties, which offer a potential for some expansion of each community.

More broadly, this development strategy offers a means to focus growth into specified areas at residential densities and commercial intensities sufficient to fund public utilities and infrastructure, to increase access to jobs and services, and to limit the spread of development onto undeveloped land. 

· The existing Open-Watershed designation (which is currently unused) would be renamed Watershed and used as an overlay designation applied to lands within identified watershed areas. Minimum parcel size will be determined by the underlying designation. Any new construction (including structures, infrastructure, roads) occurring within the designation shall implement County-defined low-impact development techniques to prevent water quality impacts. Agricultural activities on land overlaid by this designation will use County-defined best management practices to prevent water quality impacts. In addition, a 165-foot buffer would be established from each bank of year-round streams, with development directed to areas of the parcel outside the buffer. The intent of these policies is to ensure the best feasible or best appropriate practices are followed in lands most affecting the water quality and riparian habitat functions of streams and rivers within the County. In applying these policies to individual properties over the course of implementing the General Plan, the County will ensure that recommended best management practices do not deprive property owners of reasonable use of their land. 

Proposed Land Use Alternatives

As note above, working with an advisory committee, the General Plan consultant has prepared three land use alternatives for consideration in developing the General Plan land use map. Broadly speaking, Alternative A represents a continuation of Amador County’s existing pattern of development. In Alternative B, a small number of service centers are introduced, which offer the opportunity to encourage focused growth in particular community areas. Alternative C introduces a larger number of service centers, along with broader agricultural designation areas that work to focus development into the service centers and community areas.

Both Alternatives B and C introduce planning tools that can help conserve water resources, reduce runoff and preserve natural watershed systems. Focusing development into areas organized around service centers with well-crafted implementation codes will be an opportunity to institute more compact growth patterns, with a mix of uses and provision of services that reduce the need for commuting, transportation infrastructure and land consumption to meet housing demand. Reducing dependency on low-density development to meet demand for housing and related services will reduce the spread of impervious surface across the landscape, and reduce the cost and difficulty to build and coordinate drainage, sewage, and wastewater infrastructure systems necessary to maintain adequate service and treatment to preserve water quality.

Development and Stormwater Runoff 

Introduction – What is Stormwater and Why Does it Matter?

Stormwater management is gaining new attention due to stronger Federal water quality controls. The causes and impacts of runoff are discussed, along with background on Federal regulations, their application in Amador and Calaveras counties, planning and management efforts in both counties, and techniques for reducing runoff and pollutants from runoff.
Stormwater problems stem from alterations to natural drainage from roads, buildings, parking lots and other impervious surfaces where water cannot sink into the ground. Since the water cannot drain naturally, the volume and speed of surface runoff is increased, causing erosion and posing challenges for flood control.

Many contaminants that affect water quality are washed into rivers and streams via stormwater runoff. Runoff carries pollutants deposited on streets, parking lots, lawns, rooftops, cars, and anything else it encounters as it travels over the built environment. Many pollutants are related to automobiles. Metals such as lead, copper, zinc, chromium, and manganese can either be “shed” directly from automobiles or can be deposited from auto-related air pollution onto impervious surfaces. Gasoline, oils, antifreeze and other chemicals that can commonly be seen dripping from cars are also often found in urban runoff.  Contaminants can come from lawns and gardens, including pesticides and fertilizers, as well as pet waste, all of which are routinely found in runoff and lead to serious water quality problems. 

The hydrological impacts are serious as well.  Not only do increased volumes and rates of runoff impact aquatic and riparian habitat, they can lead to property loss and damage.  Stream banks and vegetation are literally torn away by the higher rush of runoff from developed areas, and each year more of the bank structure can fail.  These challenges, referred to as “hydromodification,” are being addressed in newer stormwater regulations and are likely to affect developers and local governments in Amador and Calaveras counties. 

Regulatory Background 

In 1972, congress passed legislation that would become the Clean Water Act (CWA), the main federal law governing water quality and pollution in the United States. The CWA gives the U.S. EPA authority to set water quality standards for all contaminants in surface waters.  The Act made it unlawful for any person to discharge any pollutant from a point source into navigable waters, unless a permit was obtained under its provisions. 

California initiated its own comprehensive water quality regulations in 1969 when it passed the Porter-Cologne Water Quality Control Act (PCWQA), which largely served as a template for the federal CWA. Today, the PCWQA gives the State Water Resources Control Board ultimate authority over State water rights and water quality policy, and establishes the nine Regional Water Quality Control Boards to oversee water quality on a day-to-day basis at the local/regional level.
The National Pollutant Discharge Elimination System program (NPDES) was a core component of the CWA used to regulate point sources of pollution (attributable to specific outflows like a pipe or treatment plant) from municipal sanitary sewers and industries.  The program was directed at point sources (see side bar) of pollution, but water quality problems from “non-point source” pollution (NPS) remained.  By 1987 it was clear that non-point source pollution, which stems from contaminants that enter waterways via a litany of diffuse sources, was becoming the chief water quality problem in the nation. 

In 1987, amendments to the CWA responded to the problem of NPS pollution in stormwater by expanding the NPDES program to discharges from stormwater systems. The amendments deemed these discharges as point sources of pollution.  Suddenly cities and counties, whose storm sewer systems collected and discharged stormwater runoff to prevent local flooding, were “on the hook” for the water quality implications of those storm sewer systems.  This change brought cities and counties, as operators of municipal separate storm sewer systems (MS4s), under the regulatory provisions of the NPDES Municipal Stormwater Program. 

BOX: Point Source Pollution vs Non-point Source Pollution

Point source pollution is attributable to a single outflow or discharge point.  It may be a pipe releasing effluent from a wastewater treatment plant into a local stream.  Non-point source pollution is not attributable to a single source – it is diffuse and ends up in waterways primarily via stormwater runoff.  When it rains, the water washes NPS pollutants off of streets, parking lots, lawns, and other areas and carries them via the local storm sewer system to a local waterway or discharge point.   Non-point source pollution (NPS) is now the leading cause of water quality impairment in the United States. California is no exception.  In urban and urbanizing areas, a primary source of NPS is storm water discharge, which contains pollutants washing off roads, rooftops, and other forms of impervious surfaces.  Virtually all sources of urban NPS pollution are directly related to local land use decisions. Thus, local officials are responsible for influencing the quantity and severity of NPS pollution from these sources based on comprehensive land use plans, zoning, infrastructure, subdivision regulations, storm water regulations, and variances they approve. 

The NPDES MS4 permit program was instated in two phases. Phase I regulations were directed at MS4s serving a population of 100,000 or more, including interconnected systems and storm water discharges associated with industrial operation and construction activities.  Phase II regulations were issued 1999 to expand permit coverage to MS4 dischargers not covered in Phase I, including small MS4s (serving a population of less than 100,000). In general, municipalities of over 10,000 residents require a permit, but the regional water boards have ultimate authority to designate who needs a permit.  Smaller communities with exorbitant discharges may also be regulated.

Until recently, stormwater regulation has not been a major issue in the small rural communities of Amador and Calaveras counties.  However with runoff from increased development, stormwater has become an issue that local governments and developers need to address. Indeed, the Central Valley Regional Water Quality Control Board recently designated Calaveras County as a Phase II MS4 under the NPDES program, which means the county is now liable for the impacts of stormwater on local waterways.  

Regulators use performance standards that establish minimum levels of execution in each of six required program areas to ensure that the provisions of a permit are being met.  Performance measures have been a more qualitative measure of compliance.  However, standards are evolving and becoming more stringent and explicit.  Specific water quality benchmarks are expected in upcoming permits, which suggests the shift toward numeric standards. 

NPDES permits require regulated MS4 operators to develop a Storm Water Management Program that implements appropriate best management practices (BMPs) to reduce the discharge of pollutants to the maximum extent practicable.  Small MS4s permits prescribe a set of six minimum control measures that must be implemented along with evaluation and assessment efforts: 

1   Public education and outreach

2   Public participation

3   Illicit discharge detection and elimination

4   Construction site runoff

5   Post-construction runoff control

6   Pollution prevention and good housekeeping

The Relationship Between Land Use and Stormwater

When it comes to stormwater, not all development is created equally.  The type, layout and intensity of development influences how much impervious cover is generated for a given amount of growth.  Additionally, site design greatly affects the way that stormwater drainage is handled in the built environment.

The relationship between development, land cover alteration, and effects on drainage and water quality are often most easy to measure at a localized scale.  For this reason, the regulatory response to stormwater has traditionally been focused on project scale impacts of development.  This trend continues, but there is increasing interest in the interplay between larger development patterns, community form and the management of stormwater.  Where growth occurs, how much is accommodated per area of land, and how it is configured strongly affect the amount of impervious surface created on a community- or region-wide scale, and ultimately, how burdensome future stormwater management will be.  These considerations present the need for a broader perspective on impervious surfaces and their impacts, which can also tie in with other community planning and resource management efforts.   

Community Form and Stormwater

The amount of impervious cover added and the amount of raw land disturbed or converted to impervious area are key factors affecting stormwater drainage and its impacts on water resources.  Different types of development impact these factors in very different ways. In 2001, the EPA completed a study to analyze the relationship between imperviousness, runoff and the density of development. The study examined relative stormwater impacts of new development at densities of one, four and eight residential units per acre.  The study illustrated that lower-density development generates more impervious cover and runoff per unit than does a higher-density development of the same number of units. While the higher-density development will have a greater percentage of impervious area per acre of development, the total impervious area per residence actually will be less. Overall imperviousness at the watershed level also will be less.
  

Development Patterns and Stormwater

Development patterns, the spatial layout and configuration of growth and associated infrastructure, greatly influence the amount and location of impervious cover as well.  Transportation related imperviousness (streets, roads, parking, etc) accounts for a substantial portion of the overall “impervious surface budget” for a given area.  Development patterns greatly influence how much transportation infrastructure is needed to serve an area.  In areas of highly separated land uses there is a greater need for roads and parking because people need cars to travel between homes, jobs, and shopping.  At a broader scale, when housing is located far from community centers, greater amounts of streets and roads are needed to serve those residences than if they were located more centrally.  Other development standards, including setback requirements, lot size, block standards, and street widths, are also closely linked with the overall amount of impervious surface cover resulting from a given amount of growth.  

Site Design and Stormwater

The way a site is developed – its design – is also fundamentally important to the amount and quality of runoff that it creates.  Conventionally, storm water management has relied on drain and pipe infrastructure to remove runoff from developed areas.  The common municipal storm sewer system links rooftop gutters and streets and parking lots to storm drains, underground pipes, concrete conveyance ditches, and large detention systems.  Water quality impacts have resulted from these systems, despite (or more accurately because of) their ability to rapidly convey runoff from developed areas.  More advanced infrastructure and site designs are being used today that not only attenuate runoff, but can also remove the pollutants it carries, help it to infiltrate into the ground, and/or drain in a more controlled manner.  Often referred to as “Low Impact Development” or LID, these design strategies are intended to enhance the environmental performance of developed areas while effectively managing stormwater runoff.  Some of the more common LID practices are listed below in a side bar titled “What is LID?”  

Local Context – Stormwater Management in Amador County and Calaveras County

Stormwater is an issue of growing importance in both counties.  In 2007, Calaveras County was designated a Phase II community by the Central Valley Regional Water Quality Control Board, meaning that the County needed to adhere to the six minimum control measures outlined in the State's General Permit.  In response to provisions in the Phase II General Stormwater Permit, the County has developed a Storm Water Management Plan and will be making required changes to local planning policies and development regulations.  Amador County has not yet been designated a Phase II community.  

Known Effects of Stormwater on Local Waterways

The Lower Calaveras River, the Lower Mokeumne River, and the Comanche Reservoir are listed as impaired waters that are at least in part impacted by urban storm water runoff. The Lower Calaveras River has elevated levels of pesticides (Diazonin, outlawed the sale for residential use in 2004), nutrient enrichment (phosphorous and nitrates), and pathogens (at least in part from on-site wastewater treatment systems, most likely a legacy effect from older systems). As alluded to early, the degree and severity of these pollutants from urban storm water runoff will depend on when, where, and how communities choose to grow. Given the universality of these problems from other urban and urbanizing areas, Amador and Calaveras can expect additional problems in protecting their streams from urban runoff unless steps are taken soon to reduce the overall impact. Fortunately, there are lessons that can be learned from communities that have been required to alter the way of doing business to conform to new environmental regulations. An added advantage is the cost savings and environmental protection that will result from avoiding some of the mistakes others have made.

Planning and Management Efforts

Calaveras County

Calaveras County’s Phase II designation has initiated local efforts to update stormwater management requirements and practices in the county.  Until now, Calaveras County has not had a local ordinance for regulating grading, drainage or erosion control and has relied instead upon the provisions of California Building Code.  However, having come under the provisions of NPDES Phase II municipal stormwater regulations, and citing "gaps in authority and enforcement that have led to failures of practice and frustration among and between developers, County staff and the community," the County moved to develop:

· Storm Water Quality Control Ordinance

· Grading and Drainage Ordinance

· Design Manual for Grading, Drainage and Erosion Control

The County's ordinance is intended to provide:

· Clearly-articulated local authority; 

· A tiered permitting strategy recognizing that “one size fits all” is not a successful strategy for encouraging comprehensive compliance; 

· A tiered fee schedule that encourages cooperation and compliance; 

· Performance-based compliance standards backed by progressive enforcement; 

· A design manual to assist with compliance; and 

· Maintenance security to assure ongoing functionality of pollution prevention measures.

Amador County

Amador County is not designated as a Phase II MS4 permittee and, therefore, is not under the stormwater provisions of the NPDES program.  However, construction activities in both counties are under the provisions of the general construction permit.  Amador County has established a drainage permit for new development and addresses grading and drainage in Title 17 of the County Code.  The City of Jackson is crafting a new Development Code that establishes Low Impact Development requirements for parking lots in large commercial developments.  The Amador General Plan update addresses site-level stormwater considerations in the Draft Policies Workbook.

Goal C-3: Minimize negative effects of point and non-point sources on water quality. 

Policy C-3.1: Encourage site plan elements in proposed development such as reduced pavement/cover and permeable pavement, as well as drainage features, which limit runoff and increase infiltration and groundwater recharge. Measures may include reduced pavement or site coverage, permeable pavement, and/or drainage features. 

Policy C-3.5: Develop and implement a comprehensive stormwater management program to limit the quantity and increase the water quality of runoff flowing to the county’s streams and rivers. 

Policy C-3.6: Maintain and improve existing drainage and stormwater infrastructure, and develop new drainage and stormwater infrastructure as needed. Consolidation of this function to a single County department or responsible agency is desirable.

What is Low Impact Development? 

There is growing interest in ways that development can be designed to reduce or mitigate stormwater management challenges. Conventional stormwater management solutions convey runoff from developed areas, but were not designed to address the impacts of runoff on water quality and local hydrology. Low Impact Development (LID) is a storm water management approach that also aims to reduce the impacts of development on water resources.  LID  makes use of small, decentralized controls that are distributed throughout a site to address runoff as close to the source as possible.  LID attempts to mimic a site's predevelopment hydrology by using protecting existing drainage properties and incorporating naturalistic features designed to infiltrate, filter, store, evaporate, and detain runoff from impervious areas. 

LID techniques fit into a range of development settings and conditions. It has been applied in urban and rural areas, from commercial to residential land uses, and in various soil types, topographies and climate conditions. The techniques can be applied at site, neighborhood, or regional scales to create a reliable “green” infrastructure to address drainage and reduce the water related impacts of the built environment.   Below is a list of some common LID practices that could fit the planning context of Amador and Calaveras counties.

LID Techniques 

Soil-based treatments -  In a natural setting, the properties of soils allow them to play an important role in drainage and cleansing of water.  Thus, many LID techniques make use of the beneficial properties of soils for handling and treating runoff.  Any landscaped feature can incorporate “amended” soils that can be designed to increase infiltration rates or address certain contaminants.  Soil-based treatments have been shown to be effective in removing several types of pollutants included oils and grease, certain metals, phosphorous, some pesticides, and suspended solids from runoff. The effectiveness of the soil depends on various factors, but increasingly sophisticated soil mixes can be designed to fit the particular needs of a site. 

Bioretention – Bioretention systems, often called “raingardens” are depressed landscape areas or shallow basins used to slow and treat on-site stormwater runoff using natural properties of soils and vegetation. Bioretension areas serve two important functions, they slow the water down by “retaining” it in the basin and they cleanse the water through natural filtration and biological assimilation processes. 

Typically, runoff is directed into the basin where it is treated by a number of physical, chemical and biological processes. Whether the water is then directed to local stormdrains or receiving waters or to infiltrate soils and percolate into the ground below the basin depends on the characteristics of the site, including the height of the groundwater table, properties of native soils, and so on.  Proper siting of bioretention areas will depend on a number of factors including amount of space available, depth to an impermeable layer (such as a hardpan or bedrock), depth to perched water table, and soil type. 
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Figure 1: Cross-sections of parking lot bioretention areas. These systems can be placed along the edge and used in combination infiltration swales or as landscape islands. Used with permission of Dr. Matin Quigley, Director of the CFU Arboretum.  

The type of soil media used and plant selection are both important considerations that anticipated pollutants, volume of runoff, climatic conditions and other factors. 

Street Trees – Tree canopies can intercept rainfall and serve to remove pollutants. Trees can be used in conjunction with bioretention systems. 

Swales – conventional stormwater infrastructure makes use of concrete conveyance ditches that speed runoff into receiving waters at high velocities and volumes without treatment.  Swales are naturalized drainage ditches lined with vegetation, and/or rocks and other structures that serve to slow down runoff and often allow it to infiltrate into the ground.  Swales can be designed into community open space areas to create an aesthetic design element that also serves as a naturalistic runoff conveyance system.  

Pervious Pavement or Pavers – paved surfaces make up a large proportion of impervious cover in developed areas.  A number of pervious paving surfaces have been developed that can be used in various settings.  Rainwater is able to soak into pervious paving, thus reducing surface flows and increasing infiltration. Seveal variations of permeable paving surfaces have been developed including porous concrete, porous asphalt, gravel pavers, grass pavers, and variations on different types of grids and blocks, and lose aggregate. These pervious surfaces can be used in a variety of ways and areas including driveways, parking stalls, walkways, emergency vehicle access ways, alleys, highway shoulders, and other non-high vehicle traffic areas.  Under the right circumstances certain permeable paving surfaces or materials can be used in moderate traffic areas.  Porous and conventional surfaces can be combined so that denser (conventional) paving materials are located in higher traffic areas while pervious materials are used in lower traffic or areas. 

Use of pervious pavements in cold climates is recommended, but requires additional consideration. Pervious pavers are readily available from a number of manufactures. With proper installation and maintenance, pervious pavement can infiltrate up to 80% of the annual run off volume, and can remove more than 60% of undissolved nutrients and more than 90% of the sediment runoff. The most common types of pervious pavement that would be appropriate to use in [jurisdiction] include the following examples: 

Porous grass or turf – create a green open space that looks like turf but can support pedestrian and vehicular traffic. Turf’s permeability is positive as long as the soil is not compacted by excess traffic and is especially effective for overflow parking and emergency vehicle access ways. Often a plastic geocell latticework is used to provide structural support and rigidity, and maintains the permeability of the turf. Maintenance includes mowing, fertilization, and irrigation. These systems work with a plastic geocell material filled with a soil medium and seeded with grass. The geocell material adds support and rigidity to the turf. Several commercially available geocell materials and block pavers have been approved by emergency management agencies and meet requirements of California Fire Code 902.2.2.2. 

Gravel pavers – are similar to grass pavers in that they use a geocell support structure to keep the gravel in place and provide additional structural support. Most plastic geocell material is flexible so it can adapt well to shrink/swell soils and during freeze and thaw periods. Most commercially available geocell material is made from recycled materials. 

Open jointed and open cell paving blocks – are solid units of concrete, brick, or stone laid side by side. They can bear traffic loads and are shaped to produce openings that are filled with porous aggregate or turf that allows for infiltration of storm water. They have a long useable life, are relatively easy to install, and provide good infiltration. However, they are sensitive to deformation in the base or sub-grade and do require a thick base to prevent “heaving.” In cold climates where areas need to be plowed for snow blocks may catch and cause damage to the blocks and/or the plow. 

Porous Cement Concrete – Only trained and experienced concrete specialists should install porous concrete systems to ensure desired results. Improper installment of pervious concrete will result in low infiltration rates and structural problems. The void space for properly installed porous cement concrete is between 15 and 22%. Proper maintenance includes periodic, but routine, vacuuming of the surface to prevent clogging with sediment or organic material. With proper maintenance porous concrete can last a minimum of 20 years. 

Porous Asphalt Concrete - The use of porous asphalt can be a good option to promote infiltration in parking stalls, walkways, along highway shoulders. Clogging can occur, requiring cleaning 2 to 4 times a year but research has found that even with 99% clogging the infiltration rate (IR) can still be higher than most sands and soils. 

Other benefits from LID:

· Studies show that on-site stormwater management can mitigate flood risks by reducing the frequency, area, and impact of flooding events. Downstream areas can benefit from upstream efforts by reduced expenditures on bridges, culverts, and other water-related infrastructure.  

· LID techniques can improve water quality by effectively capturing soil and sediment, animal waste, landscaping chemicals and other common urban pollutants. 

· On-site infiltration of storm water can help recharge ground water aquifers. 

· Various studies have shown that on-site storm water control systems can reduce public expenditures on storm water infrastructure. Techniques such as bioswales, pervious pavement, and other LID systems can reduce or eliminate the need for conventional curb-and-gutter and pipe-and-pond stormwater infrastructure, and flood management infrastructure such as rip-rap.  

********************************END*********************************************

The following paragraphs are taken from the Growth and Development Paper: Information from these may fit better in a Water Supply issues paper.

Development that is spread out across a wider area requires more infrastructure to serve a given amount of growth. This means higher costs for water service and more water lost through leakage. (Growing Toward More Efficient Water Use) For this reason, connecting dispersed, outlying development to water and sewer systems is often cost prohibitive and private wells and on-site septic systems are used instead.  In other cases, the higher costs of serving dispersed development and extending new infrastructure rather than repairing and maintaining existing systems must be borne by rate and taxpayers.  More efficient development patterns are created with new growth is located where infrastructure already exists.          

Lot size

Bigger lot sizes are characteristic of conventional, sprawl development.  Compared to lots in traditional neighborhood designs, they require more land and generate more dispersed development patterns.  Larger lots also require more water.  Water demand increases with lot size due to higher outdoor watering needs.  Landscaping accounts for around 50% of the household water demand for use and larger lots almost always have more lawns and landscaping than smaller lots. Modeling in Utah found that water use was cut in half, from 220 to 110 gallons per day, when density increased from 2 to 5 units per acre. 
Bigger lots also require longer pipes, which raising costs of service. Transmission mains are the pipes that deliver water to a neighborhood, usually running under the street.  Distribution mains are the pipes that deliver water from the transmission main to each house.  Smaller lots bring houses closer to the street, which shortens distribution mains.  Smaller lot sizes common in traditional neighborhoods allowed more homes to fit on a given block so more houses are served per block of transmission main, reducing the amount of transmission main needed per household. 

All water systems leak. A system can lose from 6 – 25% of its water to leaks and breaks.
 How much water is lost depends on the condition of the system, its length (how far it has to carry water) and how much pressure is needed to deliver the water. More pressure means more leakage, and the farther a system has to carry water the more pressure it will need. So more water is lost from the system due to leakage in more dispersed development patterns.  

The following paragraphs are taken from the Growth and Development Paper: Information from these may fit better in the Stormwater Management Issues Paper
Development Patterns – Effects on Watersheds and Water Quality

In 2002, the EPA modeled the storm water impact of new development at densities of one, four, and eight residential units per acre. The results revealed that, assuming our communities will continue to grow, it is better to concentrate the development in a smaller land area using higher densities. “Lower-density development always requires more land than higher densities to accommodate the same amount of growth.” When more land is disturbed, more of the watershed is damaged. The study found that as density increases, overall impervious cover in a watershed decreases. (EPA, Protecting Water Resources With Higher Density Development.)

Overall, greater amounts of impervious cover result in water quality impairments from increased pollution and runoff, as well as water supply impacts due to loss of groundwater recharge and contamination of local supplies.  Increased runoff results in erosion and instability of stream banks, changes to channel structure, loss of natural vegetation and increased sedimentation. These effects damage habitat and property, and often require expensive structural fixes to prevent damage to roads, bridges and property, which cause further degradation and compounded effects down stream. 

Several studies indicate that when 10% of a watershed is covered in impervious surfaces, it becomes impaired.  Recent research indicates that in California, many rivers and streams appear to be even more susceptible to the effects of impervious cover than experts initially thought. These studies indicate that initial impairment actually occurs at levels as low as 3% to 5% impervious cover. (Stein 2005)

This is relevant, but not sure where to put it
A recent report by the Sierra Nevada Alliance analyzing growth in fire-prone areas shows that the same dispersed development patterns that are consuming the Sierra’s agricultural lands are also pushing development into high-risk areas in the urban-wildland interface. Between 1990 and 2000, 97% of the population growth in the Sierra occurred in areas classified as extreme or very high fire threat by the California Department of Forestry and Fire Protection (CDF).  Also between 1990 and 2000, the size of the urban-wildland interface in the Sierra grew by 130,000 acres, an increase of 11.5%. Future growth will continue this trend, 94% of the land slated for residential development in the Sierra is in extreme or very high fire threat areas.  (Source: Dangerous Development, 2007)
A number of approaches to defining exurbia exist. Common themes can be culled from these definitions, including: exurbia as a mix of rural and urban land uses; exurbia as low-density development; exurbia as the commuting zone of a large, urbanized area; exurbia as a settlement form somewhere between the suburbs and truly rural areas; and exurbia as a place of transition (Spectorsky 1955; Patel 1980; Lamb 1983; Morrill 1992; Nelson 1992; Davis, Nelson et al. 1994; Nelson and Sanchez 1997; Audirac 1999; Theobald 2001; Berube 2006). Most commonly, exurbia is conceptualized as a place of transition between urban and rural, located between the suburbs and truly rural areas, and within the commuting zone of a large, urbanized area.

Urbanization occurs when people move into cities from the countryside or from smaller towns. Counterurbanization occurs when people move from central cities and suburbs into the countryside (Berry and Gillard 1987). If sustained. counter-urbanization will result in a new urban form, which may dominate the American landscape by the first part of the next century (Blumenfeld 1982, 1983). That new urban form may be characterized as the exurb. Exurbs are already home to nearly 60 million people and are the fastest growing component of the continental landscape (Nelson and Dueker 1989, 1990; Nelson 1990, 1991). Such presence and growth should concern planners. Exurban development will demand that resources be plowed into public services, facilities, and transportation systems that are very costly to provide over large areas at low densities; thus development will be inefficient without density-sensitive pricing of such services and utilities as education, postal delivery and electrical and telephone service. Without planning and coordination of government services attuned to the special challenges of exurban development, the result may be exurban sprawl that could make suburban sprawl seem a highly desirable alternative (Nelson and Dueker 1990).
( California Dept. of Finance Projections
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