Chapter III. Watershed-based Planning Recommendations

Communites throughout the Sierra Nevada are at a crossroads looking at how to accomodate new growth and development while retaining their unique historic and rural character. This is hardly an unobtainable task but current modes of operation will have to be rethought and new solutions created in order to plan for growth in a way that supports watershed health, economic viability, and a high standard of living for residents. 

Growth pressure is likely to continue in Amador and Calaveras counties. Recent development in these areas has spurred some negative reactions, in part due to the form growth is taking, commonly described as ''sprawl''. The term sprawl is often used to describe the cookie cutter approach to dispersed and disconnected housing developments that people feel are undermining a sense of community and degrading the environment. In Amador and Calaveras counties, sprawl has taken the form of large, isolated subdivisions of single-family homes, the subdivision of rural parcels into large-lot “ranchette” housing, and big box retail centers and highway-oriented commercial strips that detract from community character. As discussed in Chapter 2, this type of development has had detrimental affects on local water supplies and quality, overall watershed health, and strained the pocket books of local governments trying to keep up with supplying and maintaining public infrastructure associated with this type of development.
As communities begin to plan with watershed health in mind, many current planning tools will need to be changed, refined or augmented to achieve water quality goals vital to the future of the environment, economy and quality of life. Fortunately, much can be learned by revisitng how communities were traditionally planned, constructed and laid out. Many communities within Amador and Calaveras counties exemplify these traidtional characteristics which make this area a coveted place to live and visit. Distinct town centers, a mix of uses, compact form, and streets designed at the human scale accomodating pedestrians as well as automobiles are all examples of traditional community atttributes found in the region. These attributes are also the same characterisitcs that reduce the impact development has on water resources and watershed health.

The discussion of watershed-based planning recommendations is split into three general sections:

I. 
Open Space and Natural Infrastructure

II. 
Community Design and Planning

III. 
Sustainable Water and Watershed Management

IV. 
Collaborative Water Resource Planning
Each section includes strategies for balancing growth with protection of water resources. Each strategy segment begins with a background description and overview of how other cities and counties approach the subject in planning policies, ordinances, and codes.  Also included is a review of Amador and Calaveras counties current planning efforts regarding the issue and the recognition of institutional issues unique to the area that may pose extra challenges. The conclusion of each strategy segment is a list of recommended actions and policies as well as model policies selected from other city and county general plans in California.  

The SAC discussed the proposed structure and content of the following sections during a conference call in September 2008.  The strategies also reflect numerous community workshops and meetings that have been hosted by various organizations. Community input in those meetings, along with the guidance of SAC members during project meetings, is essential to the efficacy of these strategies and recommendations. 

I. Maintaining and Utilizing Natural Infrastructure 
Overview

Natural systems and processes within a watershed provide valuable benefits including flood control, water filtration and groundwater recharge. Economists call the benefits provided by these areas “ecosystem services.” Increasingly, areas or systems that provide these services are referred to as natural or green infrastructure. This section focuses on protecting, restoring and benefiting from the natural infrastructure systems that are embedded within the region’s watersheds. This includes various types of open space (i.e., working landscapes, undeveloped open lands) and functioning ecosystem areas (i.e., wetlands, streams and riparian zones), as well as elements of the built environment (i.e., landscaped areas) that can be designed and managed to provide watershed benefits within the community. 

Strategy 1: Open Space Conservation 
Background

The connection between land conservation and watershed protection is well documented. 
The physical, chemical and biological properties of natural land cover are essential to ecological and hydrological processes underlying the health and function of watersheds. The loss of natural land cover contributes to watershed degradation, and open space policies have a crucial impact on water resources. For watersheds, open space acts to:

(1) Capture and store rainwater, snowmelt and runoff;

(2) Control flooding and stormwater runoff;  

(3) Facilitate groundwater recharge;

(4) Filter and assimilate pollutants in rainwater and runoff;

(5) Sustain natural hydrologic processes; and
(6) Sustain ecological systems and underlying watershed health.
For these reasons, open space has long been used for water and watershed management efforts. For example, water managers in New York City invested $1.4 billion dollars to preserve undeveloped land in rural watersheds that are the source of the City’s drinking supplies. This is a small investment when compared to the alternative of building a water filtration system that would have cost the City $6-8 billion dollars. By and large, the public understands these benefits: water quality and drinking water protection are consistently the most common reasons voters support funding for land conservation programs.
 

General Policy Approaches

Most open space consists of undeveloped private land and public land maintained as national, state and city parks or through other land management programs. In Amador and Calaveras Counties some 227,000 acres of the total combined 1,047,391 acres are managed as public lands. Still, much of what people consider “open space” is privately owned. For example, 78% of land in Calaveras County is privately owned. Local rules regulate if and how privately owned open space is developed. Very often local land use regulations elicit a strong reaction with respect to their effect on private property rights in the county. This matter has a tremendous influence on local planning programs and is discussed in further detail later in this section.
Local conservation and open space programs can operate at different scales. At a larger scale, open space and conservation programs deal with large swaths of land through zoning, easements, land trusts and various types of transfer of development rights programs. At a smaller scale, communities use parkland dedication programs as part of development approval processes to provide open space or parks. They can also institute various policy tools or management measures, such as riparian buffer ordinances, intended to protect particular areas or resources. At a site or parcel level, conservation goals can be achieved through a variety of site planning and design practices such as tree protection or removal rules, setback requirements, clustering, hillside or slope protection. 

Components of a Conservation Strategy

The makeup of a community or regional level conservation program can vary. However, there are certain fundamental elements that are typically involved in developing a sustainable, long-term strategy, including the following actions:

1. Engage multiple stakeholders;

2. Set goals for the program;

3. Assess existing conditions;

4. Identify areas to protect and areas to grow;

5. Prioritize areas for protection based on goals;

6. Select tools and programs; and

7. Develop funding options.

Policies, Programs and Implementation Tools
The programs or policy tools used for such an effort will also vary depending on available resources, local conditions, and the political climate. At the most general level, land preservation efforts can take two forms: market-based (voluntary) and regulatory. There are programs and tools that fall somewhere in between these, as well. In California, some of the more common programs and tools include:
· Outright Acquisition 

· Open Space Districts
· Conservation Easements 

· Williamson Act 

· Land Trusts
· Habitat Conservation Plans (HCP) and Natural Community Conservation Plans (NCCP)

· Transfer of Development Rights (TDR) / Purchase of Development Rights (PDR) 
· Local Zoning Regulations 

· Greenways and Greenbelts 

· Urban Growth Boundaries 

Institutional Issues

Two issues that significantly influence how jurisdictions approach conservation and open space are property rights and financial resources. 

Property Rights: Property rights are a politically charged issue throughout the country, particularly in rural areas facing growth pressures such as Amador and Calaveras counties. While regulatory controls such as zoning will continue to play a role in land use decisions affecting open space and agricultural lands, there is increasing interest in non-regulatory approaches that are voluntary, market-based and provide alternatives to conventional policy tools. 

In discussions with local land owners it is clear that even the current crop of market-based tools induce a level of commitment and risk that is often untenable for many prospective participants. For example, the term in perpetuity, which is generally part of the legal makeup of a conservation easement, makes many farmers and ranches uncomfortable. The idea of “locking up” land forever is the concern. In this respect there is growing interest in alternative tools and programs, including Transfer of Development Rights programs, Purchase of Development Rights programs, and also in leasing programs that would pay landowners to maintain their land as open space or in agricultural production over a given period to credit the eco-system services their land provides in its undeveloped state. Such programs could include stipulations to support sustainable land management practices. The Natural Resources Conservation Service’s Grassland Reserve Program (GRP) is an example at the federal scale. 

Financing Local Conservation Efforts: Regarding the financing issue, there has been a steady reduction in federal dollars dedicated to conservation finance in recent years, which has dried up an important external source. California has passed multiple bond measures that can be used to finance strategic conservation efforts that are linked to flood control, water quality, and/ or water reliability. The most recent is Proposition 84. Still, local funding is the foundation of any long-term land conservation effort. This poses a challenge because most local government budgets are already strapped. For this reason, some of the most successful programs spring from local voter initiatives that establish a funding source for a land trust or open space district, often through an increase in sales or property tax. 
Various forms of revenue sharing and local government coordination, such as Ventura County’s Guidelines for Orderly Development, are also used for managing growth and open space protection.

Local Policy Approach in Amador and Calaveras Counties
Amador County: 

The County‘s Preliminary General Plan Goals and Policies document includes an Open Space Element and Conservation Element (which are both required by state law but are often combined) that house many of the most relevant policies. 

The Conservation Element includes policies related to water quality and supply as well as agricultural land. The Water Quality and Supply subsection includes a goal to minimize the impacts of non-point source pollution that includes the subsection Conserving and Protecting Agricultural Lands, which states the importance of farming and ranching to the county’s rural character and economy, and highlights the importance of private property rights, a theme throughout the document. The section focuses on voluntary (non-regulatory) programs such as using Williamson Act
 contracts or easements as tools for maintaining agricultural lands. One of the more interesting policies is to investigate a transfer of development rights program, which is a market-based tool for trading development rights between areas deemed suitable for development (receiving areas) and those deemed worthy of protection (sending areas). It also refers to infill as a means of accommodating growth without converting farm and rangeland, and supports economic programs that sustain local farms and ranches. 

The Open Space Element discusses identifying sensitive lands and resources, and suggests programs or practices to sustain those areas with a strong emphasis on respecting private property rights. Again, most of the strategies are non-regulatory and focus on site level development practices including the use of clustering, setbacks and buffers. At a larger scale, conservation easements are recommended as a means to protect oak woodland and wildlife habitat. Amador County has also released a Preliminary General Plan Additional Land Use Goals and Policies document that supports the need for new development to address water quality by promoting Low Impact Development (LID) strategies to handle stormwater runoff. 

Calaveras County: 

Calaveras County is also updating its General Plan. To date, a baseline report has been published and community workshops were conducted. The County recognizes in its baseline report that in addition to economic and aesthetic benefits agricultural lands preserve important hydrological functions. For instance, the report states the “loss of open space changes the existing watershed and may reduce groundwater recharge areas.” Calaveras County residents also voiced their support of open space at the Phase I Workshops held in May and June 2007 by voting open space as one of the top three valued assets in their communities and the county. Natural resources, recreation, tourism, and rural atmosphere also topped the list of valued assets, further affirming the importance of open space and working lands as priorities for Calaveras residents.


City of Jackson: 

The City of Jackson has created a Creek/ Floodplain overlay to provide extra protection of water bodies. The boundaries of the Creek/ Floodplain overlay mimic the Federal Emergency Management Agency’s 100-year floodplain boundary. The overlay promotes open space along creeks, encourages public use, and discourages development within the floodplain unless approved by the Planning Commission. Jackson also uses open space to support high functioning natural areas by specifying site scale development techniques, such as the preservation of natural topography and amenities, as well as utilizing the use of clustered residential development in order to minimize environmental impacts. 

The City of Plymouth: 

The City of Plymouth outlines policies and actions to identify and protect sensitive lands as well as important viewsheds that contribute to the rural, small town feel of Plymouth. The City promotes creative site scale development and preservation of open space by encouraging clustered development and providing incentives to developers, such as density bonuses.

The City of Angels: 

The City of Angels helps developers avoid adverse impacts to biological resources by maintaining reference materials, contact numbers and a consultants list to assist developers in contacting the appropriate regulatory agency necessary for facilitating environmental reviews for new development in the city and to inform developers of current state and federal regulations pertaining to biological resources.
Recommendations

There are many approaches to open space conservation at the local and regional level. The trick is determining where to begin and what programs, or combination thereof, will work best. This section will help answer these questions by offering specific recommendations tailored for the Amador and Calaveras region. Each recommendation section will cover basic definitions and concepts, provide case studies, and include model policies. The recommendations listed below are by no means the only approaches to open space conservation but are chosen based on current planning efforts, input from public meetings, and watershed data. 

Recommendation
 1: Improve Data Capabilities for Mapping and Planning

Currently, there is a lack of usable data and baseline information on natural resources, infrastructure, and development patterns in Amador and Calaveras counties. This concern was expressed at the Mokelumne Hill workshop in May 2008 as well as at SAC meetings. 

A Geographic Information System (GIS) program that integrates software, hardware and data, can be used to map areas according to various characteristics such as developed or vacant land, water features, vegetation or soil types, or special habitats. Different land maps can be used as stand-alone maps or combined to identify areas of environmental richness and help community members prioritize conservation efforts. GIS studies can also help analyze land types based on weighted values that reflect community priorities and goals. Publicly available data sets can often be found online and are relatively accessible.
Recommendation 2: Investigate Market-based Conservation Strategies

Cities and counties nationwide have used market-based conservation to acquire and preserve ecologically significant land while managing growth using strong financial incentives for landowners.

Developing market-based conservation strategies are especially relevant in areas with a high percentage of privately held, high quality open space that are facing development pressure, such as Amador and Calaveras counties. Both counties have expressed interest in, and support for, market-based conservation in recent general plan update planning documents and at public workshops (Mokelumne Hill Workshop in May 2008 and Valley Springs Conservation Strategies workshop in August 2008). The appeal of a market driven conservation approach in Amador and Calaveras counties is the potential to preserve open space, protect private property rights, and direct community growth into existing areas, through a voluntary approach as opposed to a regulatory one. 

There are several different market-based approaches that communities can use to preserve open space. This section will focus specifically on Transfer of Development Rights (TDR) programs but will also briefly cover other market-based approaches, such as conservation easements, publicly or privately funded outright purchase, and payment for ecological services program. 

Transfer of Development Rights (TDR):

Originating from the idea of clustering development onto a smaller portion of land, TDR programs went a step further to allow development to be entirely removed from a piece of land by separating development rights from the property itself. The development rights are then turned into a commodity that can be bought and sold using market forces. A TDR program uses the market to direct growth towards targeted areas within existing communities while protecting valuable open space. First created in the 1960s, there are now over 130 jurisdictions nationwide using TDR programs to balance conservation and metropolitan growth at the regional, county, and city level all within the context of private property rights.

For a TDR program to work, a government entity must designate land within a jurisdiction as either a “sending” or “receiving” area for development rights. A sending area would be land from which development rights are to be taken, and a receiving area is land for which development rights are to be applied. For example, property within a riparian corridor that is recognized as important for preservation could be designated as a sending area while property within existing communities that is more appropriate for development can be designated as a receiving area. 

In a TDR program, landowners living on land worthy of protection are able to sell their rights to develop that land. Depending on the program, landowners have the option of selling the development right or rights associated with their property either directly to another developer or to a local government that manages a TDR bank. Developers interested in buying development rights are typically other landowners who wish to increase the density of development on their land to a level greater than that for which it is zoned. 

For example, a landowner who owns five acres of land zoned at one residential unit per acre could buy five development rights and increase his development rights to two units per acre. A variation on the program would be a landowner who owns two pieces of land – one on which she wishes to develop and one on which she does not. The landowner would be able to trade the development rights from the parcel she does not want to develop to the parcel that she does, but only if they are in sending and receiving zones.

GRAPHIC: development rights and payment cycle 

Determining sending and receiving areas is based on specific community goals. For instance, historic preservation, farmland protection, habitat conservation, growth management, and watershed health protection are examples of goals for many TDR programs. Based on these goals, land is identified and evaluated for inclusion as a sending or receiving area using agreed-upon criteria (i.e., proximity to existing development, meets requirements of TDR goals, existing lot sizes, minimum lot sizes allowed based on current zoning, etc.) and public input. Traditionally, once land is designated as a sending or receiving area it is rezoned to give the landowner the choice of participating in the TDR program or to develop the land according to the baseline zoning. For sending areas, landowners who voluntarily choose to participate in the TDR program will have their properties’ deeds adjusted to restrict future development or amount of development as well as outline land use activities that are allowed or restricted.

Signing the deed restriction on a sending site separates the development rights from the actual land allowing the landholder to market the development rights as a commodity to developers. Developers who purchase these rights must have property within a designated receiving area and use these rights to increase the density of their project. 

BOX: Case study Boulder, CO

The City of Boulder, CO, adds an extra twist to its TDR program by integrating it with city and county open space acquisition funds. After a landowner has sold development rights to another landowner, the city will purchase the land at a price that reflects the remaining agricultural value of the property. The city or county will then usually manage the lots or sell them to other farmers. “The county grosses about $350,00 a year from leases.”
 (source: TDRS and Other Market-Based Land Mechanisms: How They Work and Their Role in Shaping Metropolitan Growth.)

Conservation and preservation of open space is more often the primary goal for most jurisdictions but if planned correctly, urban growth management goals can be pursued in tandem. Designating receiving sites in areas that are best prepared to accept growth can help communities develop underutilized areas within or near existing communities, therefore, placing more people closer to schools, jobs, transportation, and shopping. Also, these areas can take advantage of already existing infrastructure, making it easier for residents to connect to urban services such as water supply and wastewater systems. Choosing viable receiving areas and creating incentives for development in these areas can complement community or regional conservation goals.

TDR programs are great in theory but successful on ground implementation relies on a variety of factors. The timeframe for when a landowner would be interested in selling development rights is hard to predict making it hard to plan for the availability of development rights from sending areas. Also, once a landowner’s deed is adjusted to restrict future development it cannot be reversed. Trading development rights is much more permanent when compared to other natural resource trading, such as the trading of air and water pollution credits. Lastly, there are limited players in the development market who are interested in selling and buying land. Common challenges resulting from a thin market is unpredictable land purchases and high transaction costs. 

For a more detailed discussion of TDRs, including key points to consider when planning a TDR program and the importance of a feasibility study as a necessary first step, please see Appendix ___.
Model Polices and Programs
The following policy language is taken from city and county General Plans.

City of Truckee General Plan

“Establish a transfer of development credit (TDC) program and other effective mechanisms for ensuring permanent open space protection. In addition to a TDC program, these mechanisms may include outright purchase, establishment of easements, development incentives, or other means, as appropriate. Long-term management strategies must also be developed.” 
“Work with the applicable special districts to develop a program allowing transfer or sale of rights to service from areas designated Resource Conservation/Open Space or Open Space Recreation to areas designated Residential, High Density Residential, Commercial, Industrial, or Planned Community.” 
“Establish clear guidelines and procedures for working with property owners to ensure that land transfers or other agreements are willingly supported and equitable.” 
Butte County General Plan

“In the Orchard and Field Crops area, encourage parcel consolidation and site-sensitive planning by allowing for Transfer of Development Credits (TDC) and other land use concepts.” “In the Grazing and Open Lands area, encourage the voluntary retention of ranch lands in large acreages through site-sensitive planning, Transfer of Development Credits (TDC), density bonuses, and other land use concepts.” 

“Use proactive incentives including but not limited to density bonuses, clustered development, Transfer of Development Credits (TDC), Purchase of Development Credits (PDC), innovative land use planning, and land trusts to retain and/or protect agricultural lands.” 

“Establish a voluntary transfer of development credits program to be administered by the County. Programs shall establish requirements and procedures for transfer of development credits from certain agricultural areas to specified receiving areas. Receiving areas may be in the County and/or may be jointly identified by a city through a joint powers agreement.” 
Other Market Based Conservation Strategies 

Currently, benefits provided by natural infrastructure are considered to be “free” services, meaning that community beneficiaries do not pay for services provided by undeveloped land, such as filtering, purifying, storing, and conveying water. However, the conversion of natural lands coupled with burgeoning development has negated these free services, causing water managers and local governments to reconsider the value and importance of open space as a water supply and management strategy. By investing in open space, water agencies are realizing they can save thousands and even millions of dollars by avoiding the need to build, maintain, and retrofit grey infrastructure to convey, filter, store, and supply water. In this new era of water and land use planning, hydrologic services that open space provides can no longer be considered “free” but just a “less expensive” alternative for ensuring a regional and local high quality water supply.

Outright Purchase 

Placing a monetary value on services provided by a healthy watershed and open space has inspired innovative market-based conservation strategies. Local governments and water agencies are investing to protect water supply and quality by outright purchase of open space and/ or acquisition of conservation easements on land within the watershed. For example, Lee County, Florida, has recognized the economic savings of investing in natural infrastructure with a recently developed plan to protect open space as a flood control measure and to ensure high quality drinking water. By purchasing open space in the flood plain, the County can avoid the cost of pumping water out of flood prone residential areas and increase the ability of water to infiltrate and replenish its ground water drinking supply. In addition, the newly acquired public open space will provide recreational opportunities to the community.

Conservation Easements and Leasing
A conservation easement is a legal agreement that permanently limits uses of a piece of land to protect its conservation value. Local land trusts work with landowners to create conservation easements as an alternative to subdividing or selling the land for development. The easement spells out the rights retained by the landowner and the restrictions on use of the property. In return for putting their land under easement, landowners typically receive monetary compensation, can stay on their land, and can receive significant tax benefits. To be eligible for federal tax deductions, conservation easements must be dedicated in perpetuity so that the easement remains in force forever and “runs with the land,” meaning that all subsequent landowners are also bound by the easement as well.



Easements on private lands have become an effective means of protecting large expanses of natural and working landscapes without having to purchase the land outright or needing to manage it over the long term. Cities and counties can partner with local land trusts and private groups as funding partners to integrate easements into local planning efforts. For example, in Maryland, Conservation Fund, Forestland Group LLC, and the Glatfelter Corporation formed a partnership to protect 25,000 acres of ecologically significant land which includes 23,000 acres of forestland, 26 major river systems, and 89 watersheds. A large portion will be retained as a working landscape but protected under a conservation easement. The conservation easement outlines sustainable forestry practices, excludes development, and protects vital water resources. The remaining land will be purchased by the Conservation Fund and transferred to the state of Maryland once public funding becomes available.



Payment for Ecosystem Services

Paying for ecological services is a way to recognize their value to the larger community, and to ensure that land is managed and protected for future generations. An innovative market-based strategy is to develop a payment arrangement with landowners to compensate them for ecological services their property provides. The biggest hurdle for this type of approach is determining and agreeing upon the monetary value of different types of ecosystem services. For example, wetlands and riparian habitats both store, filter, and absorb water but to varying degrees. The criteria for how each ecosystem service will be evaluated and applied, as well as how landowners will be compensated, are current challenges for this market-driven conservation strategy. There are several pilot programs exploring Payment for Ecosystem Services (PES) ideas in the US and other countries. 

A basic approach to a PES program can be broken down into three stages:

1. Assess the property’s range of ecosystem services and who benefits.

2. Estimate the economic value of these services to the people they benefit.

3. Develop policies, subsidies, or market-incentives to compensate landowners for retaining these systems on their land.

Quantifying ecosystem services can also help landowners receive full compensation for their land when they choose to sell. In 2002, Allegheny Group hired GreenVest, an environmental planning firm, to analyze the eco assets of 12,000 acres of land in the Canaan Valley in West Virginia. They sold the property for $16 million to the U.S. Fish and Wildlife Services but reported a price tag of $32 million to the IRS, based on the land’s “ecological assets.” Therefore, Allegheny was able to claim a charitable contribution of around $16 million, which saved millions of dollars in taxes. GreenVest quantified the property’s value as a mitigation bank, potential to sequester carbon, and value as public open space. For carbon sequestration, GreenVest included $15 per ton of stored carbon in its analysis, which added an additional $7 million to the property’s value. Though there still remain hurdles between Allegheny and the IRS, this example has encouraged other energy companies to consider applying eco-asset valuations to turn “ecologically significant land from tax burdens into profitable and functioning habitats”.
 



Strategy 2: Natural Infrastructure in the Built Environment

Background

The way a site is developed is fundamentally important to the volume and pattern of runoff it creates and pollutants it carries. Stormwater management has conventionally relied on a matrix of storm drains, underground pipes, concrete conveyance ditches, and large detention systems designed primarily for rapidly conveying runoff away from developed areas. Consequently, rapid delivery of stormwater to local water bodies has proven to severely impact stream health by increasing peak flows, erosion, sedimentation, and pollution. 

More advanced infrastructure and site designs are being used today that not only attenuate runoff, but can also remove pollutants, encourage infiltration, and/ or drain in a more controlled manner. Often referred to as “Low Impact Development” or LID, these design strategies are intended to mimic a site's predevelopment hydrology by protecting existing drainage 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: urban and rural areas, 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 water related impacts from development related land conversion.

General Policy Approaches

Many communities and counties nationwide are promoting better site design and LID techniques to handle stormwater on site and at a regional scale. In addition to cost effectiveness and quality of life benefits, municipalities can use LID to help comply with post-construction elements of their National Pollutant Discharge Elimination System (NPDES) permit requirements. This directly applies to Calaveras County since it was recently designated a Phase II community by the Central Valley Regional Water Quality Control Board. Current language within stormwater management plans, building codes, and zoning ordinances can pose possible barriers for implementing LID. 

Some California counties and cities have already including LID as part of stormwater management and land use planning. Some notable examples are listed below:

· The City of Portland, OR designs sidewalks, streets, medians and parking areas to maximize infiltration and reduce overall imperviousness as part of its “Green Streets” initiative, which links the City’s transportation planning with stormwater management.

· The City of Livermore, CA uses its stormwater ordinance to ensure that new development is compliant with NPDES permit requirements. The ordinance cross-references the permit, instructing developers to follow its provisions. Key components are early communication with developers, extensive review of project planning, design and installation, and rigorous monitoring and enforcement. Developers have flexibility to select best management practices (BMP) consistent with the City’s stormwater permit but City staff works with developers to ensure they have the information to properly design, install and maintain their BMPs. 

· The City of Emeryville, CA developed a simple and effective worksheet to help developers comply with local stormwater quality requirements. The worksheet summarizes requirements, explains importance of controlling stormwater quality, offers best management practices, and provides guidelines for completing the required form detailing the stormwater treatment measures on their development site. 

Local Policy Approach in Amador and Calaveras Counties

Both Amador County and Calaveras County mention the use of LID in their General Plan updates but neither county has developed implementation policies or design guidelines. Initial investment will be needed to educate planning staff, developers, and the general public about LID techniques as well as to promote collaboration to create a strong foundation for a LID program that fits the unique circumstances and environmental conditions found in Amador and Calaveras counties.

Amador County

Currently, Amador is in the process of reviewing four different land use alternatives containing varying degrees of LID application. A new Watershed overlay land use designation is included in the three of the four land use alternatives and within the boundaries of the Watershed overlay, all new development will have to implement County-defined low impact development techniques. The fourth land use alternative does not include a Watershed Overlay but instead requires all new development, regardless of location, to use LID techniques.  

Calaveras County

Calaveras County has also shown strong support in developing a comprehensive program outlining best management practices “designed to protect water quality and reduce the discharge of pollutants into the county’s storm drain systems to the maximum extent practicable.” On site measures would be pursued to reduce and control soil erosion and sediment discharges from construction sites as well as reworking land use guidelines and design standards to promote water quality.

Institutional Issues 

There are several institutional challenges that arise when considering alternative approaches to stormwater management and non-point source water quality issues. The Regional Water Quality Control Board regulates municipal stormwater discharge and grants local jurisdictions multi-year, stormwater permits. However, they do not have direct regulatory authority over land development activities and do not prescribe specific design techniques to accomplish water quality treatment. Counties and cities have direct authority for permitting development on a plan, project and site basis. However, because every site and proposed project is unique and presents different runoff challenges, it is difficult to be prescriptive and require a single set of best management practices. Therefore, it is necessary for the County (and cities) to understand the various options and alternatives for managing stormwater at the community-wide, neighborhood, site and building scale that enables water quality treatment and runoff control. This “toolbox” of available options is highlighted in this section. 

A second institutional issue relates to the consistency of best management practices or low impact development techniques between cities and the county. Because of the flexible nature of stormwater regulations, one city might adopt one set of standards and requirements, while another city or the County might adopt different standards. This can cause confusion in the design and development community, and even lead to debate about which jurisdiction is asking for too much or not enough. 

Finally, from an institutional point of view, county and city public works departments and utilities also create urban runoff and water quality issues through road construction and other public facility and infrastructure projects. It is important to consider appropriate low impact development solutions and best management practices when planning, designing and constructing public works projects, as well as regulating private development. 
Recommendation 1: Use natural infrastructure and LID techniques to manage stormwater.
The approach described here is termed “low impact development” (LID) or alternative stormwater management systems. As an area develops, significant amounts of impervious surface are created (impacted soil, streets, sidewalks, roof-tops). This leads to higher volume storm runoff, quicker and higher peak runoff events, and more water moving with higher energy into natural channels like creeks and drainage ways. This can lead to localized flooding, hydromodification (down-cutting and erosion of stream channels) and a variety of water quality effects as all of the urban pollutants like oil, grease, air borne pollutants, sediment, and the like are carried to natural drainage ways. Traditional stormwater drainage systems make matters worse by directing the pollutant-laden runoff as efficiently as possible away from the vegetation that would filter it and into curbs, gutters, drain pipes and concrete channels and delivering it to natural drainage ways.

An LID or alternative approach tries to mimic the natural hydrologic system as much as possible, using vegetation to slow down and treat stormwater, retain soils to absorb and percolate stormwater, and enable the site (or larger area) to function hydrologically as it did before development. An LID approach often requires different professional specialties such as hydrologists, civil engineers, landscape architects and soils experts. An LID approach can be applied at multiple scales from a constructed wetland that seeks to treat runoff from an entire community to a small rain garden designed to capture runoff from a single part of one rooftop. It is often good to look at the whole “treatment train” by following LID principles from the point where rain falls to the point of discharge into the creek, stream or lake. This approach can offer many benefits including reducing storm flows and local flooding, cleaning up urban pollutants, enhancing recharge of ground water, and providing aesthetic and landscape benefit. It is important to “get in early” with an LID approach; it is far easier and less costly to plan these features and design concepts at the initial concept plan stage and then follow through with detailed design.

There are typically five elements to an LID approach: 

(1) conserve natural infrastructure; 

(2) minimize impacts to the site; 

(3) maintain time of runoff concentration; 

(4) store, detain and filter runoff; and 

(5) prevent pollution in the urban environment. 

(1) Conserve natural infrastructure:  The first principle is “to do no harm,” by conserving natural features already on the site that provide stormwater benefit and natural “treatment” of pollutants. Wetlands, buffer strips, riparian corridors, trees and major open spaces all can contribute. By mapping these features, understanding their role in providing “free” stormwater services, and designing development to avoid impact, a developer can save money, retain aesthetic, recreational and ecological value, and still have economic development value. 

(2) Minimize impacts to the site:  In areas to be constructed with roads, buildings, etc. the second principle is to minimize impacts to resources useful to stormwater functions. This involves limiting site grading and clearing, retaining permeable soils on site, limiting disturbance of vegetated areas, reducing soil compaction and using soil amendments, and planting trees and other landscape features. In design, it is also wise to reduce curbs, gutters, pipes, and impervious surfaces, and try using “green” surfaces where possible like green roofs and pervious pavements (see next section for specific details).

(3) Maintain time of runoff concentration:  Once impervious areas have been created like parking lots or rooftops, the third principle is to maintain the natural runoff hydrology on site as much as possible. This involves using dispersed, open drainage systems, with longer, slower flow paths than a typical “concrete” engineered system. This often involves carefully designed soil and vegetation in swales, bio-retention systems and similar features. It allows storm runoff to stay on site for all but the largest storm events.

(4) Store, detain and filter runoff:
The fourth principle is to store, detain and filter the urban runoff through soil and plants as much as possible to reduce pollutants and allow for percolation and recharge of water. Different soil types, engineering designs and plant mixes can provide very different results in terms of pollutant removal, but well designed systems can be very effective for many common urban pollutants. These systems utilize rain gardens, bio-swales, green roofs, engineered soils under pervious pavement and other means to hold the runoff and filter it slowly through permeable materials. It is critical that the water does not stand too long causing nuisance conditions and mosquito habitat, and that it does not flow too fast reducing the filtering benefits. Examples of these systems are described on subsequent pages. 

(5) Prevent pollution in the urban environment:
The final principle strives to reduce pollutants in urban stormwater in the first place. It can apply at many scales from reduced solid waste production to less use of fertilizers and pesticides on landscaping. The concepts of “source reduction” are critical to long-term water quality benefits, although they are typically addressed by different institutions and organizations than those permitting stormwater projects. 

BOX: Design Criteria and Performance Measures
Alternative Storm Water Management Systems (ASWMS), including many low impact development (LID) techniques need to be sized appropriately to achieve a balance between infiltration rates, time to allow for pollutant removal and space available to store runoff. Pollutant removal rates vary with the type of the pollutant, the composition of the soil, the rate of infiltration, and temperature. 

The first step in sizing any facility is to determine the amount of rainfall the system needs to store and treat. Water quality regulatory permits (through the National Pollution Discharge Elimination System) require project designers to project runoff amounts based on historical rainfall data. Most storm events are small (less than .25 in) to moderate (less than .5 in) and relatively short in duration. The California Storm Water Quality Association recommends using at least 0.2 in/hr rainfall intensity as the minimum value for calculating the volume of a treatment facility. Another common criterion is the 85th percentile rainfall intensity (typically multiplied by two). 

Once the appropriate rainfall or storm event has been determined, the next step is to decide on the infiltration rate. Most jurisdictions in California are comfortable with a minimum infiltration rate of 1.5 to 5 inches per hour. Generally, the slower the infiltration rate the greater the potential for pollutant removal. Some jurisdictions have elected to set a maximum allowable infiltration rate as well. It is generally recommended that soil based treatment systems are designed with a minimum holding reservoir of 4 to 6 inches. As a vector control measure a maximum time for exposed standing water within a treatment facility should be limited to no more than 96 hours. 

With rainfall and infiltration rate determined, it is possible to calculate the appropriate size of the treatment facility. Some jurisdictions have elected to use a simple calculation of rainfall divided by infiltration rate to determine the size of the treatment area relative to the amount of impervious surface area draining to the facility. Others use calculators similar to those found at the U. C. Davis Center for Water and Land Use website (http://pepi.ucdavis.edu/mapinfo/mapserv/biosize.html) for making this type of determination. 
Factors to Consider

When considering if an LID approach is right for a project or a site and what techniques to employ, there are a series of factors to consider when deciding what type of management practices are most suitable to any given site or project. 

Natural Factors. Soil type, composition, permeability and nutrient composition will play a major role in how to design stormwater features. Well-drained, permeable soils that can drain, store and filter runoff are essential. Impermeable soils with high clay content or highly erosive soils may be less suitable or require additional design. In these cases, bringing in soil or amendments may be necessary. Soil depth may also play a role in design if there are inadequate soil depths to store and retain water. Nutrients and the ability of the soil to support appropriate plant mixes are important. 

Surface water and ground water can also be factors in the type of system to design. Does the site drainage go into a natural water body? Is that water body listed as “impaired” for water quality? Does that water body serve as a habitat for listed species? Does the water body have an adequate buffer around it to be able to further absorb and filter urban runoff? Similarly, ground water levels and quality can play a role. Is the ground water table very close to the surface or does it contain pollutants? 

Finally, site topography will play a role in what systems are selected. Many LID systems were developed for relatively level terrain. In sloping areas and hillsides, additional grading, terracing and structural elements like retaining walls may be necessary.

Development Factors. The type, scale and location of the development project will also significantly affect the type of stormwater management system to use. 

The type of development may effect how stormwater features are designed. Is the project commercial, industrial or residential? How important are aesthetics to the project? Will the project result in large expanses of surface parking or large flat rooftops? Will the project be so dense that little green space is left over for stormwater management? What kinds and concentrations of pollutants will be present in the runoff from the site? How can the amount of impervious surfacing be minimized?

The size and scale of the project is a very important factor in what stormwater management options are available. For smaller sites, how can the various functions of the site be combined to maximize space? If it is a larger site, is a systematic approach to stormwater management feasible, and can it be combined with existing features to maximize environmental protection? How can the amount of land disturbed on site be minimized? 

And finally, the location can play a major role in the layout and design of stormwater systems. Is it redevelopment and infill or is it in a “greenfield” location? Will the project have substantial amounts of landscape areas around it to use for bio-retention? Are there developed areas around the site that might be valuable for stormwater management like park sites or buffer lands? What pre-existing issues on site and in the general vicinity will need to be mitigated? Do existing municipal facilities extend into the site? 

All of these development-related issues impact the type and nature of the stormwater solutions that are appropriate. For Amador and Calaveras counties, a toolbox of LID techniques will be developed based on climatic factures and types of development common to the area. LID techniques selected based on appropriateness for the area are included in Appendix ____. The selected LID techniques included in Appendix ____are examples of bioretention, porous pavement, flow through bio-swale, cisterns and rain barrels, infiltration units, and constructed wetlands. 
Model Policies and Programs
The following policy language is taken from city and county general plans. [this section to be completed]
� Ernst, C. (2008): Protecting Land as a Smart Growth and Clean Water Tool 2008 NPSG conference presentation. The Trust for Public Land


� Fulton, W., Mazurek, J., Pruetz, R., and Williamson, C. TDRs and Other Market-Based Land Mechanisms: How They Work and Their Role in Shaping Metropolitan Growth. The Brookings Institution Center on Urban and Metropolitan Policy, June 2004.


� Smart Growth Network and the International City/County Management Association. 2003. Getting to Smart Growth II: 100 More Policies for Implementation. Washington, D.C.: ICMA.





�Mention of studies….??


�Have you explained Williamson Act in the document yet?


�I say we take out these examples since we don’t give City examples anywhere else…but we can move the City of Jackson example to Chapter 2 where floodplains is discussed.


�Possibly connect with ICE and find examples of if GIS mapping really helps


-talk with GIS people in A/C


-Get direction from people who suggested this


�This section is not close to be done at all. Will remain a placeholder for draft version


�Ellie Rout will give Local Presepcitve on Mother Lode Land Trust


�**Clark will be adding a segment on conservation leasing**





�More info on PES???
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