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Abstract

Over the past decade, communities across the nation have innovated, regulated, and constructed their way to managing urban stormwater runoff, with the grand goal of making the nation’s waters fishable and swimmable. Regulated under federal NPDES MS4 Phase II stormwater permits, communities have endeavored to implement the comprehensive requirements of this unfunded federal mandate. Reducing the considerable impact of municipal runoff on water resources across the country is imperative to the achievement of grand goals under the Clean Water Act: to restore and protect the quality of the nation’s waters (USEPA, 2000). Across the state of Tennessee, the capacity of communities to respond and the commitment of those responses to the Phase II permit requirements have been varied. Using a qualitative approach, this thesis research explored the stories behind this variation in response. It identified and described the factors that shape the local implementation of this program and explored the innovative strategies put in place to overcome constraints to implementation. Finally it collated and packaged these strategies for dissemination among Tennessee permit-regulated communities. It identified and described common determining factors that lead communities to experience certain constraints. Determining factors that shape the implementation of Phase II permits in Tennessee are a combination of local conditions, perceptions, and implementer characteristics. The most significant influence was that of political support for program goals, which shaped the ability of communities to procure funding, facilitate collaborations, and incorporate program goals into wider government operations. Prominent strategies developed by communities to overcome these constraints were those that sought to educate elected officials and the wider community on the benefits of and need for stormwater management; to form partnerships and collaborations with those internal and external to the government; and to reduce program costs through partnerships and alternative sources of funding. In conclusion, the Phase II stormwater program has prompted much innovation across Tennessee and, in many cases, has initiated more collaborative and efficient stormwater management, feasibly leading to better chances of reducing the impact of ever urbanizing human habitats on the natural environment. 
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Chapter 1: Introduction

Urban stormwater is recognized as a leading contributor to the degradation of an estimated 40% of the nation’s waters assessed as impaired (USEPA, 2006). Since 1990, the US Environmental Protection Agency (USEPA) has administered a permit system that regulates the conditions under which communities operating Municipal Separate Stormwater Sewer Systems (MS4s) are authorized to discharge into waters of the state. Phase II stormwater permits
 require regulated communities to reduce pollutant loads in urban stormwater discharges through a myriad of structural and non-structural means (USEPA, 2000). The regulation of municipal runoff is ultimately intended to assist in the attainment of grand goals envisioned in the Clean Water Act: namely “to restore and maintain the chemical, physical and biological integrity of the nation’s waters” (USEPA, 2012). Consequently it is essential to understand how the Phase II stormwater permit program requirements interact with the implementers of the policy to produce outputs so that the chances of achieving grand policy outcomes of clean water can also be improved.

Phase II program communities in Tennessee, large and small, rural and urban, wealthy and poor, have innovated, regulated, and constructed their way to managing runoff, with the expectation of reducing the impact of polluted stormwater on rivers and streams. Community responses to the regulations have varied, from communities that have met and exceeded Phase II program requirements to those that have struggled to implement the basic set of required outputs. This diversity of community responses to the regulations provides an ideal opportunity to gain insights into the factors and conditions that shape environmental policy implementation at a local level in Tennessee and the ways in which local governments respond to policy mandates with innovation. 
The purpose of this thesis is to identify and explore the factors that shape the diversity of community responses to the permit regulations and to investigate the innovative strategies that communities have put in place to overcome constraints faced in the implementation of local stormwater programs. Identification of the factors that shape implementation will help local governments, state regulators, and federal policy makers improve the achievement of permit requirements— “outputs”—and could also help the state improve the nation’s chances of achieving the grand policy “outcomes” of improved water quality. 

A broader goal of this thesis is to add to the wider body of research on environmental policy implementation by comparing the factors and conditions that shape implementation in Tennessee to those that have been identified in literature. Policy implementation theory forms the theoretical underpinnings of this research and is a useful analytic approach for designing more effective policy. By analyzing how policies are shaped from the legislative stage to street-level execution, they can be better designed to anticipate stumbling blocks and make the path to compliance easier (Weaver, 2013). In a similar vein, this thesis describes and explores the implementation stage of the Phase II programs in Tennessee to help policy makers better understand the experiences of those responsible for implementation and to anticipate stumbling blocks on the path to compliance. 
1.1 Research Focus and Questions

This research project explores the factors that shape policy outputs and outcomes in local Phase II stormwater permit programs across Tennessee. It also identifies and documents innovative strategies that communities have taken across the state to overcome common barriers to implementation of local stormwater programs. 

This research examines both the outputs and outcomes that result from the Phase II permit requirements. “Outputs” refer to the specific achievement of Phase II permit requirements—the actions taken, education shared, and controls introduced. “Outcomes,” in contrast, refer to changes in conditions, behaviors, or knowledge, which result from those outputs (Grumm, 1975). The Phase II permit requires communities to produce certain outputs (specified in detail later in this chapter), with the expectation that those outputs will lead to certain outcomes, namely, improved water quality conditions through behavior change. This research investigates the conditions and factors that influence these outputs and outcomes that result from the local implementation of the permit requirements. A presupposition of this thesis is that the Phase II permit is appropriately designed to require a fitting suite of required outputs to achieve the desired policy outcomes. 

This project focuses on municipal and county permittees in Tennessee’s NPDES Phase II stormwater permit program. Although the Phase II program applies equally to construction, institutional, commercial, and industrial sites, their administrative hierarchies and democratic ties to their constituencies are quite different from those of local governments and are not included in this research project. 

The intended recipients of this research are local government staff responsible for the day-to-day implementation of the Phase II permit, geographers and other researchers interested in the processes of policy implementation, and those with an interest in improving the ability of communities to implement successful programs. I hope to improve access to the shared knowledge of successful strategies that have developed over the last decade by disseminating these innovative tactics for successfully achieving Phase II permit requirements.
Research questions:



This investigation was structured around three main research questions:
1. What factors shape the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit across Tennessee?

2. How have these factors shaped the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit across Tennessee?

3. How have NPDES MS4 Phase II permittees in Tennessee innovated in response to constraints faced in implementation of permit requirements?

An additional output of this research is the compilation of locally developed strategies to be shared with regulated communities so as to improve access to the collective lessons learned through a decade of implementation experience. This Toolkit for Local Governments is presented in Appendix B.  
1.2 The Impact of Stormwater Pollution

Precipitation is either absorbed into the soil, providing moisture storage for vegetation and recharging groundwater, or it runs overland, discharging to streams, rivers, and lakes. Urbanized environments with high proportions of impervious surfaces, modified riparian areas, channelization, and diffuse pollutants, alter this process. Volumes of urban stormwater are often much larger than in natural environments due to the lack of absorption of precipitation by soil. In urban areas, less runoff is absorbed into the soil, thereby reducing groundwater recharge and soil moisture storage. Impervious surfaces, prevalent in urban areas, retain many pollutants, such as pet waste, sediment, oils, and chemical residues, which are picked up by stormwater and transported via drainage systems to waterways. Pollutants are not filtered out as they would be through the process of soil infiltration, and modifications to channel morphology induce rapid flow rates that scour stream banks and beds. These characteristics of urban hydrology result in larger than natural volumes of urban runoff, with high concentrations of pollutants being discharged into urban streams, damaging aquatic habitats and impairing streams for human use (USEPA, 2003).

1.3 The National Pollution Discharge Elimination System Phase II Permit
Stormwater regulations were first promulgated by the USEPA in 1990. Prior to this, stormwater discharges had been exempted under the point-source regulatory framework of the National Pollution Discharge Elimination System (NPDES). When it became clear that municipal runoff was causing significant biological, chemical, and physical impairment to the nation’s waters, Phase I and Phase II permit programs were established. Phase I (beginning in 1990) regulates large and medium MS4s serving populations over around 100,000. Phase II (beginning in 2003) regulates stormwater discharges in MS4 communities having at least part of their boundaries within urbanized areas (as defined by the decennial US census data) or having stormwater runoff that contributes to the impairment of a stream in another permit-regulated community. Phase II applies to cities and counties of varying size but generally under a 100,000 population threshold (USEPA, 2000). The USEPA delegated most states the regulatory authority to administer the Phase II permit program. In Tennessee, the Department of Environment and Conservation (TDEC) is responsible for its administration.

Unlike other NPDES permits, Phase II stormwater permits do not dictate specific discharge or technology standards. Instead, each state’s designated regulatory authority writes a permit, outlining specific actions that must to be taken so that “to the maximum extent practicable,” pollutants do not enter urban stormwater and if they do, they are removed, again “to the maximum extent practicable” prior to discharging into waters of the state (TDEC, 2010). Even though excessive volumes of stormwater are known to cause significant impairment to water bodies, the placement of stormwater regulations within the NPDES restricts its scope to chemical, physical, or biological pollutants; and, in Tennessee, the program does not currently focus on regulating discharge volumes.  

When drafting state-specific Phase II permits, regulatory authorities must require MS4s to address the following six minimum control measures (MCM’s), which have been determined to be effective in reducing pollution in urban stormwater runoff:

MCM 1. Public education 

MCM 2. Public involvement  

MCM 3. Illicit discharge detection and elimination 

MCM 4. Construction runoff  

MCM 5. Post-construction runoff 

MCM 6. Good housekeeping/Pollution prevention (USEPA, 2000). 

In addition to this set of MCM’s, communities must conduct program evaluation, monitoring, and reporting activities to assess program effectiveness and to modify the program as necessary. Measurement of outcomes, such as in surveys to assess behavior change and in analysis of water samples, is expected to drive the adaptation of policy outputs so as to improve the outcomes in each program. 
The list of communities required to obtain coverage under the Phase II permit is reassessed following the release of updated census data for urbanized areas (triggered by decennial censuses). Communities that meet population density thresholds are either automatically included in the permit regulations, or are subject to secondary assessment of eligibility by the state regulatory agency based on their contribution to pollution of the waters of the state, among other factors (TDEC, 2010). In addition to the ever-increasing breadth of the federal program, the intensity of state-specific program requirements is reassessed each 5-year permit cycle, and, informally, this was seen as an opportunity for the USEPA or TDEC to make regulations more stringent. So far in Tennessee, there have been two Phase II permits written since the regulations were introduced in the state in 2003. The second permit expanded and elucidated requirements around post-construction/permanent stormwater management. With each permit cycle, the ‘screws are tightened’—new ordinances may need to be written, new training conducted, and procedures amended, resulting in an environment of continual adaptation. 

Phase II permit-regulated communities are required to conform to certain standards established by the USEPA, but are not provided any federal resources to implement the program. Because of this, the Phase II program is often labeled an ‘unfunded federal mandate’ (White and Boswell, 2006). Implementation costs include both one-time charges, and ongoing operation and maintenance expenses. Even though compliance is difficult, non-compliance is also undesirable, as City of Chattanooga discovered in 2011 (Sohn, 2011): failure to comply with the stormwater permit can result in daily fines of up to $25,000 levied against the city by the regulating authority, in addition to felony charges (TDEC, 2010).

Phase II permit requirements are comprehensive, and require cooperation and collaboration across the community and within the local government. The minimum control measures that require public education (MCM1), public involvement (MCM2), and detection of sources of illegal discharge to the system (MCM3) (such as dumping of non-stormwater waste, septic tank leaks, and even leaks from dumpsters) require hands-on, street-level interaction to be successful. Mapping the stormwater drainage system (MCM3), maintaining records, and administering the Phase II program require administrative staff, technology and ordinance changes, and may even require changes to government structures. Monitoring of water quality in surface waters and inspection of construction sites (MCM4) requires the presence of field personnel in the community. Designing, reviewing, and inspecting post-construction best management practices (MCM5) require staff with technical knowledge and expertise. Finally, a requirement for “good municipal housekeeping” (MCM6) means that staff of a local government must rely on the cooperation of other departments and agencies, such as police and fire, to achieve its permit responsibilities (TDEC, 2010). All of these factors combine to produce a wide-ranging, time-consuming, and often costly program for local government to administer, all with no additional funding. Table 1 details the requirements under the Phase II permit and the resulting community capacity requirements for implementation. 
Table 1. Phase II Program Requirements and Necessary Community Capability 
	Permit Section 
	Activities Required by the Program
	Necessary Community Capacity

	· 4.2.1 Public Education 
and Outreach
	· Attend public events 

· Educate stakeholders, such as schools, businesses, homeowners and public groups
	· Manpower

· Money

· Expertise

	· 4.2.2 Public Involvement/ Participation
	· Involve the public and stakeholders in the process through advisory committees and volunteer opportunities

· Provide information and solicit feedback, preferably through public websites
	· Manpower

· Money

· Expertise

· Community support

· Political support

	· 4.2.3 Illicit Discharge 
Detection and Elimination 
	· Develop, update and maintain stormwater infrastructure map

· Review ordinances and make changes as necessary

· Develop and implement plan to detect illicit discharges through Standard Operating Procedures

· Respond to all illicit discharges within 7 days

· Foster inter-agency coordination of emergency response
	· Money

· Manpower

· Expertise

· Political support

· Coordination across the Govt.



	· 4.2.4 Construction Site 
Runoff Control
	· Review ordinances and make changes as necessary

· Maintain inventory of all construction sites

· Regularly inspect all construction sites and levy enforcement fines

· Maintain staff training certification
	· Manpower 

· Political support

· Coordination across Govt.

	· 4.2.5 Permanent Stormwater Runoff Control
	· Require property owners to establish, and maintain a water quality buffer along all impaired waters 

· Require post-development hydrology to not exceed pre-development hydrology

· Develop verification process of design of all BMPs
· Maintain inventories of, and perform maintenance on all BMPs and inspect on a 5 yearly basis
	· Manpower

· Expertise

· Community support

· Political support


Table 1 (Continued) Phase II Program Requirements and Necessary Community Capability 

	Permit Section (cont.)
	Activities required by the program (cont.)
	Necessary community capacity (cont.)

	· 4.2.6 Pollution Prevention/ Good Housekeeping for Municipal Operations
	· Introduce Stormwater Pollution Prevention Plans in all ‘hotspot’ departments

· Conduct employee training in all ‘hotspot’ departments
	· Manpower

· Coordination across Govt.

	· 4.4 Reviewing and Updating Stormwater Management Programs
	· Conduct annual review of stormwater management program
	· Manpower

	· 4.5 Enforcement Response Plan
	· Develop and follow an Enforcement Response Plan
	· Manpower

· Political support

	· 5.0 Monitoring, Recordkeeping and Reporting
	· Perform analytic and non-analytic monitoring in applicable locations

· Maintain records of monitoring information
	· Manpower

· Money 

· Expertise


1.4 Regulated Communities in Tennessee: Varied Community Contexts
The Phase II stormwater program increased the number of municipal permittees in the NPDES nationwide by a factor of almost nine, to include approximately 6700 new communities (USEPA, 2014a). Targeting small cities and counties with boundaries inside urbanized areas, Phase II of the stormwater permit brought in many new communities to the regulations. In Tennessee, 94 municipal and county permittees are currently regulated under the Phase II program. Locations of Phase II stormwater permit-regulated communities across the state are shown below in Figure 1. 
The 2010 updated census boundaries of urbanized areas were used by state regulators to consider 27 additional communities for coverage under the Phase II program in Tennessee. After consideration, TDEC granted waivers for 19 of these communities, leaving a new ‘class’ of eight municipalities that were regulated by the Phase II permit for the first time in 2013–2014 (Personal communication, TDEC, 2014). Table 2 illustrates the socio-economic diversity amongst currently regulated Phase II communities in Tennessee.
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Table 2. Socio-Economic Diversity Among Phase II Permit-Regulated Communities in Tennessee
	
	Minimum
	Median
	Maximum

	Size (Population)†
	City
	<500
	13,370
	>100,000

	
	County
	<50,000
	124,000
	>940,000

	Size of service area (mi2)‡
	City
	1
	15.9
	98

	
	County
	8
	350
	531

	Affluency*
(Per Capita Income)§
	$14,000
	$24,000
	>$100,000

	Tax base*

(Median House Price)¶
	$78,000
	$150,000
	$1,000,000

	Growth*
(Number of building permits issued)ƒ
	0
	29
	>800


*Data for cities only

†US Census: State and County Quickfacts, retrieved from http://quickfacts.census.gov/qfd/index.html 09/14

‡TDEC: Notices of Intent, retrieved from http://www.tn.gov/environment/water/water-quality_dataviewer.shtml 09/14

§US Census: State and County Quickfacts, retrieved from http://quickfacts.census.gov/qfd/index.html 09/14

¶US Census: State and County Quickfacts, retrieved from http://quickfacts.census.gov/qfd/index.html 09/14

ƒUS Census: Survey of Building Permits, retrieved from http://www.census.gov/construction/bps/ 09/14

Communities regulated under the Phase II program vary in their social and economic conditions across the state. Some small cities and towns lie within urbanized areas associated with large cities that are regulated under Phase I of the stormwater permit. Phase II jurisdictions serve populations as small as 500 people and cover service areas as small as 1mi2. Individual incomes vary widely across Phase II program communities, from cities featured in lists of the poorest places in the nation, to those listed amongst the top five wealthiest. Property values, traditional sources of local government revenue, are also broadly spread amongst regulated communities, indicating that the financial capacity of local governments is likely to be similarly varied. Figure 2 details reported operating budgets of Phase II programs across the state. Reported budgets from a sample of 30 Phase II programs across the state range from less than $2,500 to over $4.5M. Normalized by population, the median budget for this sample of programs is just under $5 per person served or $7000 per square mile of service area. These figures roughly correspond to early recommendations of cost publicized at the promulgation of Phase II permits for the establishment of a minimum program (Reese, 2000). 

[image: image1]
The communities in Tennessee that are currently regulated under the Phase II program have weathered one or two permit cycles. Some communities have fared better than others in terms of the ease and success of achieving the required permit outcomes (Personal communication, TDEC field officers, 2014). Local governments can be expected to have gained experience in implementation of stormwater regulations over the years, but statewide mechanisms for capturing and sharing those experiences are lacking. This research aims to contribute to this process. 
1.5 Organization of Thesis
Following this chapter’s introduction, chapter two reviews relevant literature to provide a theoretical foundation for this work. Chapter three describes the methodological approach I took to data gathering and analysis. Chapter four presents the results of stage one of the project, answering the first two research questions and links these to the reviewed literature. Chapter five presents the case study reports and results from stage two of the project, answering the final research question. In Chapter six, I conclude the research with a summary of the research project and its contribution to theory. In Appendix B, the interested reader will find a Toolkit for Local Government, which collates and describes some of the innovative strategies developed by stormwater programs in Tennessee to overcome constraints faced in the implementation of Phase II stormwater permits. 
Chapter 2: Literature Review
In this chapter, I review relevant literature on the subject of local implementation of environmental policy and local government innovation. White and Boswell (2006) conducted the most pertinent research to my study focus on the implementation of Phase II stormwater programs. In the first section, I review their study and use their empirical model to provide context for my own research. I summarize the remaining implementation theorists’ work related to my research focus, reflect on the implications of these literature findings on my expectations for Tennessee and arrange this in accordance with the structure of the adapted model. 

Following this exploration of the literature on environmental policy implementation, I also explore the literature around local government innovation. Again, White and Boswell (2007) have contributed to this body of work.  I summarize their work along with contributions from other researchers. 

2.1 Prior Research on Implementation of Stormwater Permits

White and Boswell (2006) conducted a mixed-method analysis of the performance of local governments with regard to the implementation of stormwater programs in Kansas and California. The study investigated how and why the implementation of the Phase II stormwater program by local government varies with respect to compliance and quality. Their study correlated performance (as measured by evaluating and scoring Notices of Intent
) with socioeconomic and demographic variables and responses from interviews. Their results demonstrated that performance under the Phase II program was influenced by three factors: local conditions, local perceptions of the federal program, and the characteristics of the implementer/implementing agency. 
White and Boswell (2006) developed an empirical model to describe the influence of these three factors on performance under the Phase II program (figure 3).  They found that communities with higher median house prices and educational attainment developed higher quality stormwater management programs, in both states studied. Public and agency perceptions of the Phase II program were also found to influence the degree to which the communities met and exceeded requirements. Their research also showed that, although a community might have sufficient resources to implement the Phase II permit requirements, when perceptions of the program were negative, the ‘bare minimum’ would be done to comply. Finally, the study concluded that communities that were able to draw upon draft operating models, ordinances, and plans from other [image: image19.png]


communities were more likely to implement high quality stormwater programs.
Figure 3. Empirical Model of Performance under MS4 Stormwater Program (White and Boswell, 2006, p.156)

2.2 Implementation Theory 

Policy implementation theorists primarily focus on exploring the behavior between different levels of government to explain how policies are shaped during the implementation process (Scheberle, 2004). Implementation is recognized as a distinct stage in the policy process in which ideas are transformed into actions (Lester and Goggin, 1998) and the actors responsible for implementation interact with the policy to create new meanings, foci, and interpretations (Scheberle, 2004). 

The implementation stage of policy development is important because it tells the story of ‘when the rubber meets the road.’ These implementation stories describe how the contexts of people and place interact with ideal plans to shape real world outputs and outcomes. Van Horn (1979) commented that statutes are analogous to theories: “They contain many assumptions about the way the world works” (p.8), but the test of how accurate these theories are comes through implementation—how well do those theories about the world reflect the world as it is? 

Understanding how a policy might have changed from its creation to its delegation to those responsible for implementing and enforcing it helps policymakers design legislation that will more effectively address the problems it is intended to solve.  The lens of policy implementation theory can assist researchers, implementers and legislators identify stages in the implementation process where barriers might emerge and determine how to overcome them (Weaver, 2010). 

Scholars have conducted policy and program implementation research within the fields of education (Mayer, 2008), healthcare (Fixsen, Naoom, Blasé and Friedman, 2005), economic development (Van Horn, 1979), social assistance (Larson, 1980) and environmental programs (Mann, 1982; Scheberle, 2004; White and Boswell, 2006), among others. Many studies have looked at the ways policies are shaped through different levels of government, and although much of the focus has been undertaken at the state level, local-level implementation is also a significant agent of change in enactment of federal policies. For example, Eyestone (1982) showed in a case study how local governments responded to national development goals and manipulated the implementation of economic policy to benefit local goals. Stover (2013) demonstrated how street-level actors and their own priorities molded the enforcement of the Clean Water Act in Tennessee. Salvensen et al. (2008) concluded their research by emphasizing the importance of gaining the commitment of local-level actors in the successful execution of policy goals.   
2.3 Factors Influencing Implementation
White and Boswell (2006) identified three predominant factors that shape the local response to stormwater mandates. These were (1) local conditions and resources, (2) perceptions of the federal program, and (3) the characteristics of the implementers. The following review of literature investigates the influence of these factors on successful implementation of policy.

Local conditions

The importance of resources to any program does not require much elaboration: inadequate funds are almost always cited as a reason for the failure of implementation efforts. (Van Horn, 1979, p.14).

Local conditions and the availability of resources are understood to play a considerable role in how a policy will be implemented. As Van Horn (1979) described, resources are fundamental to the success of program implementation. But what constitutes adequate resources? Mann (1982) argued that resources are composed not only of money, but also of numbers of staff, skills of employees, physical facilities, opportunities to travel and monitor how programs are being carried out, and equipment to conduct research, engage in communication, or undertake computerized analysis. 

Mazmanian and Sabatier (1981) identified financial resources as critical to the implementing agency, for hiring of staff, technical analysis, and capital projects related to policy goals. They also highlighted the impact of variations in social, economic and technological conditions, which can influence the attainment of statute objectives (Mazmanian and Sabatier, 1981).  

Weaver (2013) examined barriers to compliant behavior (in terms of regulations) and suggested that ‘program targets’ (the people or organizations whose behavior or activities the program is regulating) may have the desire to comply with mandates, but lack the resources to do so. He suggested that information is a resource that can be in short supply and that “even factors such as skill and judgment can be important resources enabling compliance” (Weaver, 2013, p.7).

Based on the earlier findings of the researchers cited above, I developed the expectations that the availability of financial and human resources would have influenced the ability of local governments in Tennessee to implement Phase II permit requirements and that the type and level of resource constraints would vary significantly across the state. I anticipated finding that communities that did not gain adequate revenue through local property taxes would have faced more resource constraints in the implementation of the Phase II permits.
Perceptions of the federal program

Salvensen et al. (2008) found that a community’s perceptions of a program determine its commitment to success.  Weaver (2013) identified three types of perception problems that can restrict compliance. The first is a wide chasm between the expectations of policymakers and the cultural beliefs of those in the target group. The second type of problem is the perception that policy itself is not fair or is not equitably administered. Thirdly, a generalized mistrust of the government among specific segments of the population may lead to increased levels of non-compliance. 

Divergent perspectives can occur on many different levels. Scheberle (2004) described relationships between state and federal entities that influence policy implementation. Weaver (2010) described the impact that political interference can have on program goals. Concerns of their constituencies and the interests of major political donors can affect the perspectives of elected officials who oversee the programs (Weaver, 2010). Salvesen et al. (2013) described the impact that conflicts between an organization and the citizenry can have on a program when their perspectives diverge. 

Difference in perspectives within and between communities might be derived from ideology (Corbett, 2006; Mann, 1982), economic reliance upon or competition with industries regulated by the permit (Van Horn, 1979; Eyestone, 1982), a highly or less well-educated public, or an impoverished public who might not have the awareness or personal resources to support such programs (Pressman, 1975). Refocusing events can also play a role in shaping perceptions (Scheberle, 2004). For example, in environmental policy implementation, an environmental scare, such as pollution of drinking water, can refocus the public’s attention on the importance of maintaining environmental quality standards. 

Although negative perceptions of a policy can derail its chances of success (Eyestone, 1982), as both Mann (1982) and Salvesen et al. (2008) have pointed out, public support for programs has been shown to bolster success of programs and plug gaps in organizational resources or to force political leaders to increase support for programs. Positive perspectives can overcome limitations of resources, and negative perceptions can limit resource availability. 
Based on the exploration of this literature, I developed expectations that stormwater programs in Phase II communities across the state of Tennessee would have had been influenced in some way by the positive or negative perspectives of the citizenry, staff within the organization, or the leadership of the organization. I anticipated that communities who were more opposed to government regulation and those who were more reliant upon regulated industries would have more difficulty with implementation of this permit due to negative perceptions of the federal program. 
Implementer characteristics

“Because environmental problems do not always coincide with bureaucratic boundaries of authority or legitimacy, coordination plays a key role in resolving gaps and inconsistencies in agency roles and responsibilities” (Molnar and Rogers, 1982, p.95). Implementer characteristics, described by White and Boswell (2006) as including the ability to plan, collaborate, adapt, and communicate with their communities, between and within their organization, and with state or federal regulators, have been shown to be an important factor in successful policy implementation.

Weaver (2010) also detailed the impact that staff inside an organization can have on policy implementation, from saints and champions, who do the best they can under difficult working conditions, to subverters, who substitute their own objectives for those of the “principle” or outcomes being measured, to rent-seekers, who are bureaucrats who use their positions for personal gain (e.g. embezzlement).

“Wicked problems” are those that require coordination and behavior change from many stakeholders (Rittel and Weber, 1973) and stormwater management is a good example of this. To meet the six minimum measures required by the Phase II stormwater program, the USEPA strongly advises local governments to enlist the cooperation of other governmental agencies such as fire, police and health departments; the wider public; industry; developers; planners; other departments within the local governments; and larger municipalities such as surrounding county governments (USEPA, 2014b). With each organization attempting to protect its “turf” (Weaver, 2010, p. 4), coordination can be a monumental task. 

Coordination requires “concerted decision-making” and “deliberate adjustment,” indicating the need for some or all of the organizations involved to change their own goals to suit those of the program (Molnar and Rogers, 1982). This is a difficult feat to achieve even in the presence of a tradition of comprehensive planning by organizations accustomed to coming together to contribute to wider community goals (Salvensen et al., 2008). In communities with traditional resistance to centralized planning by government, this task of concerted decision-making can be a significant adjustment, and, indeed, these Phase II program requirements may initiate the first ever effort at such planning. 

Collaboration and coordination are also crucial in the information-sharing component of meeting permit regulations (Switzer, 2001). Van Horn (1979) described the importance of federal communication with local players on how a policy is expected to take shape and what goals will take priority. The clarity with which this information is relayed is important to establishing easy to follow directives, shown to play a strong role in policy success (Larson, 1980; Van Horn, 1979). Scheberle (2004) emphasized the role of relationships, describing relationships between state and federal agencies that range from pulling apart (low involvement and low trust) to coming together (high involvement and high trust) and emphasizing the importance of close and trusting hierarchical working relationships for the success of policy goals. 

This emphasis in the literature on the importance of strategies to coordinate multiple, distinct arms of government to enable collaboration and cooperation, led me to anticipate that larger, more complex bureaucracies would have an advantage over smaller organizations in the implementation of this program. Large and more complex governments often have enterprise systems that support and facilitate communication, planning, and reporting across the breadth of the organization. However, Hardy and Koontz (2010) cite institutional “thickness” (p.86) as negatively affecting the ability of larger, urban governments to achieve water quality improvements and identified less rigid governmental structure in rural watersheds as a beneficial condition for achieving environmental improvements. 
In light of the prevailing view of the importance of connection in the reviewed literature, I anticipated finding that, in communities across Tennessee, the availability of collaborative relationships at all scales would have shaped the implementation of Phase II program requirements. I also anticipated that the ability of local governments to coordinate multiple, distinct service divisions to achieve permit requirements would influence the shape of the implementation process. It was unclear as to whether large and complex, or small and simple governments would be at an advantage in achieving this coordination. 
2.4 Local Government Innovation
An innovation is simply an idea, practice or object that is perceived as new by an individual or other unit of adoption (Rogers, 2003, p.12).

A policy or program that is innovative in one local government may have been in practice elsewhere for many years, and innovations that are desirable in one place may be undesirable in another (White and Boswell, 2007). Internal determinants and regional diffusion models proffered by Berry and Berry (1999) describe local government innovation taking place in response to inherent conditions within the government and what is occurring regionally. Harris and Kinney (2003) suggested that internal determinants such as resource constraints might prompt innovation in local governments, as they are forced to look for ways to do more with less.

Constraints do not always prompt innovation, however. As White and Boswell found in a subsequent study on innovation in response to Phase II stormwater permits, a lack of expertise can cause governments to “flounder” (White and Boswell, 2007, p. 190). One participant described, “My background is in wastewater, but when the stormwater reg[ulation]s were being tossed out as a possibility for our city, I was told ‘wastewater, stormwater, oh you should probably take care of it” (White and Boswell, 2007, p.190). They found that inherent characteristics as well as the relationships with others influenced receptiveness of a government to adopt innovative stormwater management practices. 

In another germane study, authors McLemore and Rose (1997) investigated the need for stormwater management in a coastal jurisdiction and the resulting innovative government response to the constraints they faced in implementation. They found that the main factors important to shaping the local government response in Martin County, Florida, were (1) gaining a regional perspective, including all major stakeholders in the decision, and (2) creating a multi-disciplinary team (McLemore and Rose, 1997, p.30). In addition, they noted that the stage was set for innovation by the presence of a need in the form of a recent ‘refocusing event’ that prompted community-wide understanding of the problems stormwater was creating. Finally, technological support was available in the form of newly developed GIS systems that better displayed the connections between urbanization, stormwater runoff, and water quality. 

To gain community support, the local government found it was important to create an equitable funding mechanism and a legally defensible structure. The authors concluded that key to the success of the Phase II program was its integration within wider government operations that were not directly or entirely related to stormwater management (McLemore and Rose, 1997). Needs for community park facilities; preservation of water recharge areas, greenbelts, wildlife and conservation areas; and the preservation of wetlands, rivers, and the estuary were folded into the long-term stormwater management strategy to stretch each dollar invested by the county (McLemore and Rose, 1997, p.16). This paradigm shift from viewing stormwater as a grey infrastructure problem to being a part of the management of a limited, critical resource of potable water, led to more and larger scale opportunities for stormwater solutions that could be folded into wider community needs (McLemore and Rose, 1997). 

The themes of relationships, learning, and collaboration emerge within the context of innovation literature as they do within policy implementation. Local governments described in the reviewed literature (e.g. McLemore and Rose, 1997, White and Boswell, 2007, Salvensen, et al., 2008) tended to perform better when they were exposed to regionally applicable innovations that could be copied or modified and when they were supported by adequate, multi-disciplinary technology and expertise. The influence of access to resources on innovation is unclear, although as Harris and Kinley (2003) suggested, financial constraint has the capacity to prompt innovation. 
Based on such research findings from other locations, I anticipated that facing constraints could either prompt innovation or cause the implementing agency to ‘flounder.’ I anticipated that communities that had developed cooperative relationships, both internally to the organization and with external partners, and that have adequate expertise and technology available to them, would have developed innovative responses to the constraints they faced in the implementation of this permit. 
2.5 Adapted Empirical Model
After consideration of the literature and of the community contexts in Tennessee, I amended the previously presented model by White and Boswell (2006) and used this to frame my own research. Whereas White and Boswell included the educational attainment of local citizens in the category of local conditions, I restricted this section to focus on fiscal capacity.  I anticipated that the influence of educational attainment on the performance of communities in under this program in White and Boswell’s study could have come about in one of two ways. Firstly, educational attainment could influence perceptions of the policy, which is already captured under the second category (perceptions of the federal program).  Secondly, the influence could occur via local taxation of income where educational attainment and resulting higher wages, contribute to additional funding resources in those communities. In Tennessee, however, there are no taxes levied on earned income, which reduces the influence of education on the performance of the program. The resulting adapted model is used to frame this study (Figure 4). 
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Chapter 3: Methodology 

This study utilized a qualitative methods approach to explore the three main research questions. As Scheberle (2004) asserted, “The implementation of environmental policy is a story rich with contextual factors and high-stake politics” (p.33). To capture these rich stories, three rounds of interviews were conducted at the statewide, regional, and local levels. These in-depth interviews were supported and extended through an analysis of official documentation relating to local stormwater programs. Although formal and informal studies have been conducted and reports have been written at regional levels in Tennessee on the implementation of Phase II stormwater programs, less research has been undertaken on statewide implementation. Informants involved in this research represent most of the major organizations involved with supporting stormwater programs in Tennessee. This study was designed to incorporate the perspectives of participants from all levels in vertical government hierarchies within the state, with comprehensive geographic representation and participation from a wide range of organizations. 

Research was conducted in two stages. The first stage focused on identifying and investigating factors influencing the implementation of local stormwater programs. This stage involved thorough interviews with state- and regional-level participants. The second stage of the research centered on in-depth case studies conducted at the local level to understand the innovative responses from local governments across the state. Within each stage, I contacted participants, reviewed background information, developed interview guides, conducted interviews, transcribed recordings, coded transcripts, and analyzed the transcripts, according to procedures suggested by Yin (2014) and Hay (2000). After transcribing audio recordings of interviews, I followed up any leads provided during the session and incorporated that knowledge into subsequent interviews. 

3.1 Stage One: State and Regional Interviews and Data Analysis

To identify and investigate the factors that shape implementation of the Phase II permit, I utilized semi-structured interviews with key informants. I conducted initial background research prior to the selection of informants. This background exploration took the form of observations, preliminary informal interviews, preliminary data analysis, and critical review of surveys, journal articles, and research papers on the issues relating to the implementation of local Phase II stormwater programs. This background research on state, regional and local players increased my comprehension of the perspectives of prospective key informants.

 Selection of the key informants occurred once I was well acquainted with the program statewide and understood the roles each scale of government, organization, and region played in the program regulations. I identified and interviewed two key informants, in separate organizations, each with a comprehensive statewide perspective of the issues faced by local governments when implementing the Phase II permit requirements. Robert Karesh (TDEC Statewide Stormwater Coordinator) provided a perspective from a regulatory standpoint, while Tim Gangaware (Assistant Director of Tennessee Water Resource Research Center
) provided one from a technical advice standpoint.

State-level interviews were conducted face to face and took approximately an hour and a half each. When these interviews were complete, I promptly transcribed the audio recordings and reviewed my notes. I spent much time immediately following the interviews considering points that were raised and restructuring my research approach as a result. Prompted by these interviews, I considered my own role in the research as an ‘outsider’ and thought about how this role might influence the responses I would receive.  This critical reflexivity, as suggested by England (in Hay, 2000) helped to strengthen my research, readjust my technique for approaching informants, and refine my study focus. 

In addition to these statewide informants, I selected regional representatives, not only from the TDEC environmental field offices, but also from the regional areas of Tennessee Stormwater Association (TNSA)
 membership, at the suggestion of Robert Karesh. I selected eight environmental field office staff from across the state, in addition to five TNSA representatives. Five of these interviews were conducted in person, six over the telephone, with a further two conducted via email. 

Prior to conducting the interviews, I reviewed the official documentation, including Notices of Intent, Notices of Violation
, Audit Reports,
 and Annual Reports
 relating to each jurisdiction in the informant’s service area. I also developed a database of community characteristics, including population, areal size of jurisdiction, affluency, stormwater fees, staff employed, building permits issued, and location in relation to large population centers
. I reviewed these materials in order to engage with participants as an informed researcher.  

Regional interviews, conducted face to face where possible, tended to last around 45 minutes, and were used to gain a regional view of the factors that shape implementation of Phase II stormwater permit requirements. I investigated patterns and common constraints, guided by the adapted model (Figure 4), the database of community characteristics, and literature. I asked participants to subjectively identify factors that they had seen influence development of stormwater programs in their regional area. I encouraged the respondents to answer these questions in an open-ended manner, so as to capture the full range of factors they could see influencing the program implementation. As I had anticipated, factors were not discrete and there were many compounding and overlapping effects. I focused discussion during the interviews to tease out which primary or ‘determining’ factors drove the shape of the program development, distinct from secondary or ‘experienced’ constraints. As with the state-level interviews, I transcribed the interviews immediately following the sessions and used what I learned from one interview to inform the next one. 

Once I had completed the 13 regional interviews, I developed a comprehensive list of codes and themes. After much consideration, the final code categories began to take shape and fell out of the analysis roughly corresponding to categories described in the literature. The list of codes included what I termed “experienced constraints,” which included lack of resources (financial and human) and a lack of political support, and “determining factors,” which included local conditions-economic, environment, isolation; support- elected officials, community; implementer characteristics: individuals, departmental, organizational. I coded the transcripts manually with color-coded post-it arrows and made notes throughout the pages. 

During the regional interviews, I asked participants to identify suitable locations within their region that could be further explored through a case study. The purpose of these case studies was to examine the innovative and creative responses developed by many local governments to overcome the constraints they faced in the implementation of this permit. I utilized purposeful sampling (Patton, in Hay 2000) to identify extreme cases as well as typical cases, so that I could obtain a broad snapshot of common patterns in implementation and responses to constraints.

Once I had a list of suggestions for case studies from all of the regional offices across the state, I spent time reexamining the Tennessee NPDES General Permit for Discharges from Small MS4s (TDEC, 2010) and following the leads that had been provided to me in the interviews. After much consideration of the suitability of each location to providing insight to the factors shaping implementation, and the feasibility of time and distance, I selected 12 local case studies and two case studies of agencies that support the Phase II program. I chose these 14 case studies to illuminate and illustrate both the influence each of the factors could have on the implementation of local stormwater programs, and also the responses developed by those governments. I gave much consideration to how local case studies could provide perspective on typical examples of implementation, as well as atypical or unusual cases. In some cases, there were very few strategies developed by local governments to overcome the constraint. In these situations, I chose cases that could simply illustrate the influence of the determining factor on local implementation.
I wanted to ensure I would capture a regionally representative sample, while prioritizing the wider applicability of the locally developed strategies to overcome constraints first and foremost. The regional breakdown of selected case studies is shown in Table 3 below.
Table 3.  Regional Representation in Case Studies

	Region 
	Selected sites
	Number of sites selected
	Percentage of all regional Phase II communities

	West
	Shelby County, City of Bartlett, City of Millington, City of Lakeland, City of Memphis, Union City
	6
	38%

	Central
	Wilson County, City of Mt Juliet, City of Lebanon, Metro Nashville-Davidson County, City of, Cookeville, City of Crossville 
	6
	13%

	East
	City of Kingsport, City of Bristol, Johnson City, Knox County, Town of Farragut, Blount County, City of Athens, Hamilton County
	9
	23%

	Statewide
	MTAS, TNSA, TNWRRC
	N/A
	N/A


3.2 Stage Two: Local Level Case Studies and Analysis

To investigate the responses from the communities to the Phase II permit requirements, in consideration of their own characteristics and resources, I conducted 14 local-level interviews with stormwater managers, planners, and consultants across the state
. This investigation was conducted in the style of a multiple case study using semi-structured interviews as the data gathering method (Yin, 2014). 

During the interviews, I largely focused on questions that sought to illuminate the general experiences of each local government in the implementation of Phase II permit requirements but did not stick rigidly to an interview guide. As semi-structured interviews, the conversations were intended to be guided by what the respondent felt was important. 

To provide context for the discussion, I began the interviews by explaining the empirical model that framed my study and asked for the respondents’ feedback on its validity. I sought to understand the primary factors that shaped the development of their program and remained open to the possibility that the factor I anticipated being influential was incorrect. I asked respondents to talk about which factors they had seen shape their program and got a sense for how important that factor was. I then explored the stories of how that factor influenced their program, while also considering the experience of other communities. I took particular note of stories that were the same or those that were significantly different from experiences in other places. Throughout this process, I noted all proffered examples of ‘strategies’ that people had put in place to overcome identified constraints. I moved through this process iteratively, moving back and forth between the experienced constraints, the determining conditions of those constraints, and the responses or strategies put in place.

As with the statewide and regional interviews, I transcribed the local level interviews immediately following the session and set about developing case study reports. I collected much additional supporting documentation for review relating to each of the case studies, to supplement the data I gathered with specific dollar amounts or dates. 
In summary, the purpose of this research was to investigate the common factors that shape the implementation of, and spur innovation in, local stormwater programs. The investigation was conducted using semi-structured interviews and multiple case studies at various levels of state and local government, and it involved a broad array of stakeholders in a diversity of roles associated with stormwater program implementation. Reference to official documentation and the project database I developed within the context of the research framework supported and extended my qualitative exploration. 
Chapter 4: Stage One Results and Discussion

Stage one of the research focused on exploring the questions:

1) What factors shape the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit across Tennessee? 
2) How have these factors shaped the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit across Tennessee?

The results and discussion of the findings in this section are based on 14 interviews conducted at state and regional levels with representatives from the Tennessee Department of Conservation and Environment (TDEC), the Tennessee Stormwater Association (TNSA), and the Tennessee Water Resource Research Center (TNWRRC). Interview participants were purposely drawn from various hierarchical levels, geographies, and organizations to gain a diverse and holistic view of the factors that shape the implementation of the Phase II permit under a range of conditions across Tennessee. Collectively, these participants have considerable experience with the implementation stories of all the communities regulated under phase of the stormwater permit in Tennessee. Qualitative interviews utilized a semi-structured approach to allow for in-depth exploration of the factors seen to influence stormwater program development. 

Here, in answering research question one, I examine the determining factors seen by participants to shape Phase II permit implementation in Tennessee communities, with reference to expectations derived from the literature and to information I had collected in on local conditions in regulated Tennessee communities. In answering research question two, I describe the effect of each of these determining factors on the implementation of Phase II permit programs across the state, using excerpts from interviews to illustrate these effects. I also discuss patterns that emerge from these results and consider how those patterns might be used to anticipate which communities might require support to achieve the requirements set out in the Phase II permit. The stage one interviews informed the selection of locations for the local case studies I conducted in stage two, which examined innovative strategies put in place to overcome constraints. 
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4.1 Stage One: State and Regional Interview Results
Figure 5 above summarizes the results of the semi-structured interviews conducted across the state. Factors presented are the results of thematic codes that emerged from state and regional level interviews. Font sizes of each identified determining factor represent its relative rate of occurrence and perceived influence in shaping Phase II stormwater programs across the state. 
Table 4 presents the numerical and percentage response rates from state- and regional-level interviewees who identified determining factors that influence the implementation of Phase II programs in Tennessee. 
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	Influential Factors
	Number of respondents
	Percentage of total 

	Political Support for Program Goals
	14
	93%

	Departmental Characteristics
	11
	73%

	Economic Environment
	10
	66%

	Government Structure
	7
	46%

	Community Support
	7
	46%

	Natural Environment
	5
	33%

	Individual Characteristics
	5
	33%

	Isolation/Proximity
	3
	20%


These results are presented in more detail below, arranged according to their perceived importance in shaping stormwater programs. Discussion of each influential factor explores and answers the second research question, how have these factors shaped the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit across Tennessee, by describing how each factor has been seen to influence the shape of Phase II programs across Tennessee. 
i) Political support for program goals

A majority of participants identified political support as the most common factor that shapes local stormwater program development either positively or negatively across the state. Respondents described the influence as being important primarily for the allocation of sufficient resources to undertake program activities, but also to set the broad ‘style’ of the program; that is, how aggressively program goals will be pursued. 

Political support (defined as support from the mayor, the city manager or the commission/board of aldermen) was seen to be inconsistent across time and across the state, depending on political climate, community values, and local political donors. Many respondents spoke of changes in elected officials leading to changes in the achievement of programmatic outputs. Overall respondents felt that, although political support was very influential, the influence it wielded was limited by the fact that the Phase II program is federally mandated. 

a) General influence of political support on achievement of Phase II program outputs
Participants described political support as formatively shaping implementation in the establishment stage of the Phase II program. The initial establishment of the program structure and of the processes by which it interacts with other government services influences the way the program is able to operate and coordinate across the organization. Political and executive-level input is required to design this structure. Although many regulated governments were already of a size to have separate divisions for such functions as public works, engineering, planning, and codes, others were prompted to develop a more complex structure in response to their designation for coverage under the Phase II permit. One participant said of the introduction of the Phase II requirements

Small towns, like [Small-ville], they have got to come up with the money- they have got to be able to pay their personnel, train their personnel, and basically reorganize the structure of the city [emphasis added].
Participants saw that political support essentially determines the success of stormwater programs. When elected officials and executive-level officials supported program goals, programs achieved success, but when their support was lacking, programs struggled in many different ways. 

I don't think I had much trouble getting the program implemented. I had a lot of support from my boss and my mayor. They wanted to see the program up on its feet. 

Some communities have a lack of support from upper management, mayors, and boards of commission. This makes it difficult or harder to implement a program without the stormwater manager constantly arguing in its defense/support of it. 
Although stormwater management by these communities is federally mandated, a lack of political support was seen to increase the difficulty in achieving the programmatic outputs. As one responded noted:

Even in areas where the community supports the program, and is knowledgeable and would like to see regulations followed up on more rigorously, it depends on the political support.

b) Allocation of sufficient funds

I think budgets and resources are the first way [politicians might stymie the implementation process].

Elected officials and executive-level employees within the government structure hold much sway over budgets. Through this influence, respondents saw that the program could be constrained by inadequately resourcing it, either in terms of true dollars or staffing numbers. 

Again, positive political support was identified by respondents as essential for success:

It all depends on the support of the elected officials, and their ability to help you through the budgeting process. My [elected official] when I came in was adamant “We’re going to do a good job with this program. You tell me what you need and we’ll get you the money for it.” It’s very rare.

Respondents noted that the access to adequate funds requires political will. If that will is not available in a community, the program can be ‘doomed from the get-go.’ Said another participant-

A lot of it comes down to political will and political acceptance. And if you don't have that support at the county mayor or city mayor level, then any program is going to struggle and struggle in different ways from place to place. Whether it's resources, staffing resources or other resources, or if you just don't have that political will or support... then it is doomed from the get-go.

Some participants noted that even the establishment of a stormwater fee to provide politically independent program funding also initially requires political approval. One respondent described the relationship between political support and the establishment of a ‘fee’ in the following way:

The biggest obstacle I see with all our MS4 programs is obvious. Money. The money needs to come from charging a stormwater fee, but stormwater fees and a stormwater utility are new things to these communities. And to most people the word 'fee' is synonymous with 'tax' and no politician at the local level is going to say the word tax. 

c) ‘Style’ of the program

Less tangible than budget allocation, political support can have just as influential a role in developing the ‘style’ of the program—that is, how aggressively the program sets out to achieve Phase II program requirements. I asked one participant how elected officials influence implementation. They responded:

How [the politicians] acknowledge the program publicly or in their day-to-day interaction with the public, or with business owners and homeowners and the perspective they give to the other stakeholders in the community about how they feel about the program.

The effect of the style of the political approach to the stormwater program was seen by many respondents to have wide repercussions on the enforcement of the Phase II permit requirements, the opportunities to incorporate program goals in other projects, and the public outreach. One participant described the relationship between a stormwater department and the developer-heavy commission:
Most of his bosses are developers and they don't want him to enforce on anyone who gets a NOV
 under the permit.

Some respondents noted that political reluctance to implement/engage in enforcement against developers under the Phase II permit was transitional. The government itself is subject to substantial fines by TDEC and the USEPA if it does not adequately enforce the permit requirements, so the respondents felt there were limits to the political derailment of enforcement.

Initially, the politicians were going wide because they get the complaints from the builders who are coming and saying “Why do we have to do this?” And we would say, “The permit requires us to do this.” And they wouldn't say anything after that. 

Political support is needed not only to establish and enforce the program, but also to seek out broader opportunities to develop program outputs. One respondent spoke of a town that considered introducing green infrastructure to a municipal capital project. The council ultimately decided against the stormwater-friendly design. The respondent spoke of that decision:

We have one MS4… [and they just] miss opportunities- they could have leveraged it, but pfft, it's not worth the effort…they just do not have the support and the interest of their manager. 

Political style of elected officials and Phase II permit requirements are sometimes at odds, particularly in an era of anti-government sentiment. In one situation, respondents noted that the staff goes behind the scenes so that they don’t draw attention to themselves. 

We kind of go behind the scenes, because we want to push our mission but stay hidden as much as we can so we don't draw attention to ourselves.

In more than one example provided to me by participants, it was reported that stormwater managers in other communities had lost their jobs after pursuing program requirements too vigorously. 

In the opposite situation, when political style aligns with program goals, the stormwater program is sometimes used as a branding tool. One community leverages efforts to protect water quality as part of its branding as an eco-tourism destination for elderly retirees. 

I actually have a quote from the mayor- they are actively marketing their environment to retirees. Here it is, "Lets keep our pristine area beautiful, because that's what bringing people in and driving up property prices.”

Several respondents noted that the lack of political support for the program is often simply due to a lack of understanding about the program and what benefits it can provide.  This lack of understanding was cited in many interviews and education of elected and appointed officials was seen as a major opportunity for enhancing political support for stormwater programs.  

d) Inconsistency of support over time
Electoral cycles were identified by respondents as creating inconsistency in political support for the program over time. Changes in elected officials at the local level brought in new styles to the executive direction of the local stormwater programs. In a few cited examples from across the state, respondents noted that there was an ebb and flow to the backing of program goals. Describes one participant: 

I can think of an example where initially they said “We're not going to do this [MS4 program] and then that elected official left, got voted out or retired, and a new set of officials came in and they embraced the program, and they said “No we have to do this and we are going to do this.” And they brought the stormwater manager out of hiding but then they got voted out and it went back to the old way. So there's this ebb and flow in how aggressively communities work at their program.

ii) Characteristics of the stormwater department as an implementing agency

Respondents across the state identified departmental characteristics as the second most common factor shaping stormwater programs. They identified the placement of the program within the government structure as being influential on program development through the contextual focus of the department, the available capacity, and the ability to coordinate across the wider government. 

Many participants identified an ideal structure for implementing stormwater program requirements, implicit in which was the availability of adequate staffing to achieve program outputs. A lack of consistency in staffing was seen as a common problem across the state, as was over-reliance on consultants to support the program. 

a) Placement of program within government structure

The first of many decisions that face local governments in the establishment of the stormwater programs is where to place it in the organizational structure. 

Most cities attempt to use existing departments such as codes, public works or the engineering department and this doesn't always work out very well. 

Because stormwater does not fit exclusively within the focus of one particular department, particularly if stormwater management is a new concept, governments are often faced with a decision:

For the smaller jurisdictions, it's like, what is this and where do I put it? Well it’s stormwater so let’s give it to the codes guy, or sometimes it's not the logical place. Sometimes you get the coordinator is the dogcatcher and the building codes inspector and oftentimes the person just has additional hats to wear and doesn’t really know what they're getting into.

Respondents commented that the placement of the program within the government structure could influence the focus of the program. That is, said one participant, 

If it is placed under the highway department, well the first concern is taking care of the roads and removing snow, then stormwater becomes an after thought. And they only pick up on what seems to make sense to them as a county road department; these other types of things get totally ignored or neglected. 

Some respondents noted that certain departments didn’t make a decent fit with the stormwater program. For example:

You run the wastewater treatment plant, so we're going to put you in charge of stormwater too.

Others noticed the same effect when existing departments already have a large workload:

Because quite often what happens in a lot of these MS4s is that they put it on a department within local government that may or may not make a decent fit, but they've already got so many other things on top of them that it's one more programmatic element that they've got to take care of and figure out how to start up. It's going to get pushed to the bottom of that paper pile and not get looked at. 

It was noted in interviews that some departments are more likely to be familiar with the technical expertise required to manage storm water runoff:

Some people are already at a disadvantage when they get this program, "What the hell is stormwater?” but you give it to a drainage engineer with the city who has been doing drainage work for a long time and intuitively they know how to guide this program.

Respondents noted that the placement of the program within the government structure also influenced the ability of stormwater staff to coordinate across the organization. The achievement of many Phase II program requirements is dependent on the input and coordination of multiple departments across the government. As some respondents pointed out, however, gaining the cooperation of different departments to assist in projects, or to be given approval to review and change their operating procedures as required under the Phase II program, can be very difficult.

Successful programs have to have the buy in of all departments so the engineering department might think it’s a great idea to start promoting narrower road widths but then they talk to the emergency response team and they realize they won't be able to turn the fire trucks around and we're not going to approve this narrow road width. 

Another respondent noted:

It's been assigned to one individual in the local government to make sure that they're compliant with this particular permit. But to be compliant with the permit, multiple people need to be aware and working together for that common goal.  

The ‘fit’ with the larger department was also seen to influence the availability of expertise to the program. Some respondents noticed that the ‘people’ and ‘marketing’ skills necessary for public outreach and promotion of the program are not commonly available in all departments. 
It takes a lot of different skills and very rarely do you see someone with all of those skills together. You look at what's being asked of these programs and you have to be an educator and an engineer and not very often do you see one or even two people that can accomplish all of that. 

The implication of this for placement of the program within a department is that there should be internal processes developed so that the stormwater program can coopt lacking expertise from an external source or internally from other government departments, and that required expertise for achievement of permit requirements is not restricted to engineering skills. 

b) Ideal structure

One respondent in the interviews went so far as to identify what she saw was an ideal structure of the program. Although other informants did not repeat this particular structure verbatim, multiple participants verified each component of the structure she described. In particular she noted that:

What seems to be a benefit to a program is the program having a dedicated stormwater manager. So someone whose sole responsibility is the management of their stormwater program and the permit. That seems to be one of the most beneficial parts about the program that we've seen so far. If you have a dedicated stormwater manager, there are other staff that support that manager. From top and bottom, meaning that the manager has good support from their higher ups as far as awareness of the program, importance of the program, but there are also field level staff that report to the manager and they're the ones in the field doing the work. The stormwater manager is really organizing the big picture aspects of the work. And they fully understand what the intent of the program is and the requirements. (Emphasis added).

Many people across the state noted the importance of having an individual who could dedicate their attention solely to the management of the program. 
Having someone at the helm that can guide the implementation and development of the program, knowing how to talk to stakeholders and knowing what would be successful to implement the program.

c) Consistency of program and use of consultants

The departmental administrative processes put in place to manage the program can determine whether it will survive the loss of key staff. The reliance on a small amount of overworked staff was identified as making the program vulnerable to failure. Many respondents noted that they had seen programs simply disappear:

The fella that did the stormwater, the only person in the stormwater program, also is a codes inspector, building inspector and he became consumed with codes and anything else they wanted to dump on him and the stormwater kinda fell off the radar. Now they have to turn in an annual report at the end of the year and he never did that. It had become a case of the funding was still there, but as far as implementing the program, it just sort of disappeared.

Many participants across the state from all sources warned against the excessive use of consultants. Some participants saw the over-reliance on consultants as being cost intensive, whereas others saw that opportunities were lost when relying on external people who may not have the most extensive knowledge of the government.  

They have pretty much all their things done [from the audit]. But it's like "Yeah, they've got a consultant engineer to comply". They probably don't even know what the engineer gave them back. They met the requirements: “The engineer gave us whatever you asked us to do. You can read it’. They could work more collaboratively and leverage more funding. 

iii) Economic environment

Some communities struggle because they don’t have the funds even though they have the desire. There aren't enough people to do the work. There is a city and a county in the region that have one stormwater coordinator between them. To put the program into place in these areas is pretty difficult to do.

Through my research, it became clear that although the experienced constraint in local programs might be a lack of resources, the determinant of that constraint could either be a lack of political support which limits program funding, or alternatively an impoverished community without the necessary resources to support achieving lofty Phase II program goals with their tax dollars. Distinct from political unwillingness to provide adequate resources for the program, a constraining economic environment appears to be a more pervasive but less restrictive factor shaping program development. 

The local economic environment of a community provides the context that shapes policy priorities and the fiscal capacity of the government. Amplifying this influence of the local economic environment are specific requirements under the stormwater permit for management of runoff from construction sites. This construction-focused workload directly corresponds to growth in new developments and redevelopments and is directly associated with economic growth. The pre-existing economic environment in each location thus shapes both the government policy priorities and the intensity of work required under the Phase II permit, and provides clear influence on stormwater program development. 

Many respondents also noted that, although a community might have adequate resources at its disposal, resources alone do not create an effective and successful program. Some participants even noted that a lack of resources was a motivating factor in their development of innovative and collaborative solutions to achieve program outputs.  
a) Policy priorities

In places where there is little growth and development, government priorities are likely to be focused on increasing growth and attracting developers. A struggling economic environment can induce a government to reduce non-essential public services and associated tax burdens for residents. One participant described the effect on policy priorities of the closing of a large factory that employed close to 2,000 people in a town of just over 10,000. Local government had recently raised the garbage tax, the water tax, and the sewer tax and would not support a one-cent raise on the water tax to fund stormwater. 

In the context of a stagnant economy, local government focus is likely to be on removing obstacles to growth, rather than strictly enforcing them. In another part of the state, a respondent commented on the link between economic development and enforcement:

To me it's kind of like comparing us to Atlanta, or to a growing city. They can afford to be, I don't want to say selective, but people are going to come to Atlanta and they'll pay the price. But in towns like us, we're desperate we need you to develop and build and do these things, so we're a bit of a push over at certain times when it comes to certain things. 

b) Costs of program-scale/place specific needs

Interviewer: “What constraints do communities face in the implementation of this program?

Respondent: “Finding the money to purchase a street sweeper to remove silt and debris from roadways before it enters the streams. Finding the money to repair eroded stream banks to lessen siltation within the streams.”

Several participants emphasized the financial difficulty of achieving Phase II permit requirements. Purchasing equipment and technology to undertake program activities was an obstacle to some communities, particularly those that did not already have access to those resources. Many others spoke about the substantial costs associated with required stream sampling in jurisdictions containing many impaired stream segments, or the cost of mapping stormwater infrastructure in large counties. The financial investment required for the program was therefore seen to vary from place to place, dependent on the scale of the program service area and on the development-associated activities regulated under construction stormwater management. 

The rate of development in a place was seen to influence some of the required financial outlay by communities under this program. 

[Small-town] is an interesting case because there's no construction that goes on there. It's all residential, it's all previously built out there's no industry, so a lot of the requirements within the MS4 permit simply don't apply to them. They have a lot less to worry about than some of the other MS4s that do have some of these potential issues, you know. So the smaller communities like that don't need the resources that the bigger ones do.

Contrasting this scenario were the large and rapidly developing communities that require massive investment to conduct activities associated with construction inspections. 

Those four inspectors we had, that was back when the economy was booming and I think each one had 60-80 subdivisions they were responsible for.
c) Funding availability and source 

Despite the obvious influence of being able to access adequate resources to meet the minimum requirements set out in the Phase II permit, participants emphasized that simply having access to resources does not create a successful program or ease its implementation. One participant considered the influence of community affluency on the achievement of program goals:

I've known some programs that were very well funded and I don't know where the money went. Which is really hard for some of those other jurisdictions that don't have enough funding, who would chomp at the bit to get some of that money and do really good things with it, they just can't get it. 

Some of the communities that were regarded as the most successful were those that had some of the smallest budgets in the state. A participant described the influence of resources on the implementation of program requirements:

I believe this program is really based on leverage and cooperation. It doesn't have money coming with it so everyone is going to really struggle with the extra resource requirements, so it's really how they face it. If they don’t have the strength or the willingness to search for those opportunities, that’s where it fails. 

Participant responses were evenly split on the subject of the influence of a utility fee versus allocation from the general fund. Some felt that it was necessary that the stormwater program be ‘sheltered’ from political whims by ensuring funding is obtained through utilities fees, but others felt that so long as there was political support, as much or even more could be done through the general fund. 

I've known some jurisdictions in [A] county that were paid out of the general fund. They didn't want a utility because citizens didn't want to pay another tax, even though they were already paying for it, so the just took it out of the basic master fund. And they got a tremendous amount of support, so just because we didn't have a utility fee, it doesn’t mean you're not going to get the funding.
iv) Community support

Respondents commonly identified the importance of gaining community support for the program goals, both for the purposes of approving ordinances and for facilitating outreach. In addition, it was seen that the permit-regulated sectors of the community, primarily the development community, who are regulated under the construction site runoff section of the Phase II permit, could potentially hold much sway over elected officials and timelines in the implementation of program requirements, but that the resistance by developers to the regulations has been transitional. 

a) Community involvement

Community culture and the resistance to or support for environmental regulation was seen by participants to play a role in shaping the implementation of stormwater programs across the state. Some respondents spoke of the particular cultural history in parts of East Tennessee, which has historically opposed any government ‘interference’ in private land management. This cultural resistance to government has created a tense relationship between public efforts to plan for growth and residents who resented the perceived extension of government power. This was particularly evident in Blount County where a citizens group
 vociferously opposed parts of the mandated Phase II program requirements proposed by the county government. Because of the importance of land-use planning to the management of stormwater in urban landscapes, community resistance to these tools was seen to be influential on the success of local stormwater programs. Some participants identified particular constraints for governments just starting to implement some of these planning tools in their communities:

So the jurisdiction may be resistant to putting in requirements, but moreover the citizens are very resistant. "You can't tell me what I can do on my property" which is just a familiar position for the jurisdiction to be in when they just get their land-use ordinances in place to begin with let alone fancy stuff like stormwater. So I think for the ones that have been doing these kinds of programs longer it's easier for them to know what the program would entail and where to place it

The same reliance on the support of the community can be felt when stormwater staff attempt to gain entry to schools in order to conduct permit-required education and outreach. Says one participant:

Each school board is different, each principal is different, and with the many state requirements placed within classrooms already, it's hard to get in there to teach the students. In some schools it is up to the principal and if he/she does not support water quality education, it's nearly impossible to get into the schools.

b) The influence of regulated sectors on achievement of Phase II Program requirements

Community resistance really comes into play when you're dealing with larger communities that have special interests that would be active. 

The costs of managing stormwater runoff from construction sites can be substantial
, and the approval process for construction site stormwater management can potentially create substantial delays for developers. Because of this, there has often been resistance from building associations and individual developers to complying with Phase II program regulations. Participants noted across the board that the larger developers who work in multiple jurisdictions and states were more likely to adhere without resistance to the stormwater permit requirements because of their familiarity with requirements elsewhere, but the same could not be said for smaller, local developers. 

Especially the local developers, especially the small time developers, they've been the ones that have been most resistant and the ones that end up getting fined the most for violations. You know the big box developers, folks like that- they're just used to doing this stuff, and they know that it's just a way of life. But the poor old little old me developers are struggling, and sometimes rightfully so, because we went through a little recession back there in 2008. So I had to use every tool in the box to try and keep them in compliance with the least amount of cost. That was a real struggle. 

Respondents noted that these smaller developers often had strong ties to local government.  Many respondents cited examples of developers complaining directly to the mayor or city manager about the impact that stormwater regulations had on their profit margins. In some places elected officials attempted to intervene in enforcement actions on behalf of developers. Some participants noted that this resistance seems to have lessened over time, as those small-time operations get used to what the regulations require. 

I know the Home Builders, some of the newer ones in the area… they weren't too happy with the requirements around some of the stormwater BMP's that they had to implement because it was costing them more money to build the houses and stuff like that. But after they found out that we weren't going to slack up on it, they quit bellyaching.

In the end, most respondents saw the resistance from local developers as being a transitional challenge to the implementation of Phase II permit requirements. Several interviewees saw the benefits of making an example of developers who violated the local regulations. Once it was clear that the government would enforce the program, other developers accepted that the regulations were there to stay. Several respondents anticipated the same learning curve taking place in the future as Phase II permit requirements potentially become more stringent. 

Just in the short time that I've been here I can see that it used to be a little more difficult to get developers to do what they needed to do. But now I would say that it's standard across the board, they know to do this and they don't have a problem with it. But you've got to remember that every 5 years TDEC is going to tighten the screws so we're going to go through this again. But I think that people will learn to expect that changes are coming and I think hopefully the changes will be accepted or accepted quicker.

v) Characteristics of local government as an implementing agency 

Local governments, municipal or county, hold responsibility as an organization for implementing Phase II permit requirements. The letter of designation is sent by the state to the mayor, and he or she is then responsible for assigning a department to take primary responsibility for the permit. Structural characteristics and service foci of implementing agencies were seen to influence the shape of the program that emerged from the local governments. 

Participants noted that the form of government, either city or county, the scale of the government and of the service area it is charged with administering, regional and state relationships, and annexation and planning activities that the government engages in, were all seen to play a part in shaping program development. 
a) City vs. county

Cities and counties were identified by many participants as being structurally distinct, and it was seen that this difference impacted county governments’ ability to implement Phase II permit requirements. In particular, it was noted by many that Tennessee cities have a mayor/manager structure, with a council that directs municipal government operations as a relatively cohesive unit. In Tennessee counties, the basic organizational structure is generally a county mayor with a county commission, and multiple officials, distinct from the mayoral hierarchy, are responsible for particular functions of government. These departmental silos in county governments make the task of coordinating the program much more difficult. In light of the importance of coordinating multiple, distinct arms of government to implement permit requirements, silos can produce significant constraints for county governments.

It’s taken 5 years to get the county government as a whole to understand that the MS4 program is the entire county. It’s the entire county government, it’s not just silt fence in the ground.

In addition to the structural differences between the city and county governments, participants also saw a difference in the service foci of the two:

Counties don’t really deal with a lot of quality of life issues. They leave that up to the Cities to create the parks, and create the trails, create the wetlands and educational stuff…The counties keep it pretty limited in what they do. 

The quality of life service focus seen to be associated with municipal governments lends itself more to local government efforts to manage stormwater and conduct programs to improve environmental health. County governments, on the other hand, were seen to be concerned with providing a low cost of living, standing in contrast to Phase II requirements that often result in increased public investment and the expansion of government regulation of private land management. 

b) Scale of government and service area

A unique option for counties is the choice to apply the Phase II permit requirements either to the entire county or only to the urbanized portions within the county. Some counties in Tennessee have chosen to apply the Phase II program to fragmented portions of the jurisdiction, and others have chosen to develop standard requirements for the entire county. One respondent described the decision they made to apply standards to the entire unincorporated county.

…if we didn't then we would have to deal with different regulations for different parts of the county and eventually they would all have to be required. 

Some places that took the whole county under the Phase II program regulations were left with a very large workload. The scale of the program when applied to hundreds of square miles of unincorporated county land can sometimes make program management unwieldy.
Counties are also really large and I think there’s a level of scale issue. There are certain components of the permit requirements, like mapping outfalls or stream assessment or infrastructure mapping that the smaller communities can do relatively easily and inexpensively…but they are huge multi million dollar projects for the big counties.
One participant also noted that particular difficulties arose in the medium-sized communities that had a real need for stormwater management due to an impaired stream and/or pollution ‘hotspots’, but did not have the resources to successfully implement a comprehensive program. This opinion was supported across the state and respondents noted that these ‘mediums’ were constrained by absence of technology, expertise, sophisticated coordination strategies, and adequate staff. 

These places, they have a dozen grading permits a year, they have a stream that is listed, and they have to do visual stream assessments and they have 12 metal recyclers, you know, and so those are the ones that have a hard time. They've got a medium budget, they have a full time stormwater coordinator. But then they have to juggle these 6 minimum measures. That's not easy when you're a one-man show. When you have a real demand but you've only got one person devoted to it, it's sometimes hard to juggle that. So I would say that the mediums have the hardest time.

A ‘thickness’ in the government structure can also make it difficult to coordinate programs. One respondent noted:

It is difficult because there are three different departments doing similar work that impacts the stormwater program. There might be one major boss for all departments but that person at that point is more of a political figure and they don’t have any experience of what it's like going to a construction site or whatever to inspect. There might be one department responsible for industrial construction another for residential construction and another for subdivisions or something. You need a coordinator at a particular place in the structure to be able to coordinate and advocate for the program in different departments.
c) Inter-governmental relationships and annexation

Even though we are kind of one big urbanized area, we still have enough separation between communities and enough competition to where I don't think [co-permitting] could have happened. We wanted to retain our own individual-ness.

Participants saw relationships between cities and between cities and their surrounding counties complicating efforts to collaborate and align programs regionally. The ultimate goal of the stormwater program is to improve receiving water quality, but for that to occur, watershed-wide efforts are often needed. Outside of the few communities that were engaged in formal regional cooperative agreements, few examples were given by participants, or found by the author, of cross-jurisdictional, stormwater program-related activities. One of the communities that does engage in regional education and outreach efforts did not feel that it engaged in many other cross-jurisdictional efforts to coordinate programs:

There's not a lot of cross-jurisdictional cooperation and working together. As far as you have a watershed that crosses two jurisdictions, other than doing watershed initiatives, those two communities don't often partner.

We talk to each other, but we don't often say, 'Hey [Small Town], lets embark on this stream restoration project that crosses jurisdictions’. Purposefully.

When asked about why a certain county and city didn’t work on the Phase II program requirements together, a participant responded: 

That's perfect, except for the fact that [A] county officials now think you're giving all their power to [Small-ville] and [Small-ville] will make all the decisions for [A] county from there forward. And that's not okay. 

Perhaps explaining some of that reluctance to work together on cross-jurisdictional activities is the particular relationship between cities and their surrounding counties related to annexation. Urban Growth Boundaries
 surround an incorporated place and designate the areas that are anticipated to grow and become urbanized in the near future. The negotiation of these boundaries has profound implications for the growth of cities, provision of utility services, sprawl/density of urban areas, and investment by counties in infrastructure, all of which impact stormwater management. Several participants mentioned the impact of annexation on the willingness of counties to invest in infrastructure and environmental improvements in areas that were within planned growth areas. 

At a state level, many participants saw the relationships formed between local stormwater program staff and the TDEC regulators as influencing the interpretation of program requirements. In certain places, respondents expressed frustration that TDEC would not spell out more clearly the requirements of the Phase II permit, noting that, on occasions, this led to contentious relationships with regulators. The EFO staff emphasized the importance of these relationships to implementation and the steps their office had taken to reach out to municipalities and counties with information and advice. On the local side, government staff occasionally expressed frustration with these same relationships, claiming that TDEC regional staff misunderstood the day-to-day realities of stormwater permit implementation. 

d) Internal program co-ordination and planning

The familiarity of the government with conducting comprehensive planning and the ability to coordinate the activities of siloed government departments across the jurisdiction was seen by participants to influence its success in achieving Phase II permit requirements. A prior familiarity with land-use planning and zoning gave the government experience with some of those necessary planning and coordination processes. 

I think there is often a disconnect between the stormwater program and whatever land-use planning they have. Here, in a lot of places, especially small places, all they had before was subdivision ordinances. It's an area in which a lot of cities and counties could use a lot more support.

Being able to understand and streamline the processes relating to stormwater management so that they work logically and effectively was seen to be important to program success. One participant described the improvement of internal stormwater management procedures: 

We went from having four people on staff who just inspected everything. And out of those, maybe 1.5 had adequate stormwater training. No standardization of policy, no standard operating procedures, documentation, bad documentation of plans, inconsistencies about changes of plans in the field… and internally, the organizational structure, we had me and the stormwater department, for permit related issues, but the inspectors didn't report to the stormwater department. They reported to the planning department. Because they did plans.

Participants noted that stormwater does not follow jurisdictional boundaries, nor does it follow divisional boundaries and that many different functions of government depend on having adequate water quality. One participant described this dependence on water quality and the cross-departmental connections that were just being made:

I think jurisdictions are starting to see some of those connections, it's the water triangle—the stormwater, drinking water and wastewater triangle—but before this wasn't really on their minds that way, they were kind of seen as separate segregated programs. Wastewater was done by this utility, drinking water was done by this part of our city, so more and more they are moving towards this kind of [approach].

vi) Natural environment

The natural environment in which the implementing agency was located was also seen to influence program development.  Respondents noted that, in places where the natural environment was highly valued, either because of quality of life concerns or economic interests, the Phase II program was more likely to be supported by the community and the elected officials. One respondent called this a ‘driver for water quality.’ In the absence of a ‘driver,’ it was noted, across the state, that communities failed to gain traction for the program. 

a) Drivers for water quality

Pre-existing degradation of surface waters was seen by some participants to influence the community desire to improve water quality. The importance of this ‘driver for water quality’ was noted only by a few respondents, but those who described it had felt its importance first hand on program development. The siting of a program within an agriculturally based economy was associated with a negative influence on local perceptions of the value of surface water resources and, as a consequence, less community desire to invest in improving water quality. Many felt this dis-incentive was the consequence of the historical and ongoing agricultural contribution to the impairment of local streams through such alterations as channelization of stream courses, destruction of river banks by livestock, and pollution of waterways with bacterial, physical, and chemical pollutants in the rainfall runoff from agricultural lands. One participant described the mood he sees in some more agriculturally dependent places in the state:

A lot of the rivers are channelized so they don't see it as a valuable resource. They don't embrace their surface water resource—drinking water comes almost entirely from ground water, there's very little recreating, and most of their streams and rivers are highly degraded from agriculture. 

Some participants in agriculturally based economies across the state pointed out that the agricultural exemption of discharge into surface waters under the NPDES has created a visible double standard. The NPDES regulations exclude irrigated agriculture and agricultural stormwater runoff from the universe of entities requiring permit coverage and, in some parts of the state, this exclusion can create confusion and a reluctance to comply.  

Residents don’t understand why they are being asked to take these measures when they see airplanes dropping fertilizer over fields just outside city limits.

In contrast, if a local stormwater program was located within a pristine natural environment, its chances of success were seen by respondents to be strengthened. 

vii) Characteristics of individual implementers  

The MS4 coordinators we have, they live it. When they go home they are still stormwater coordinators. You can't help it, they plant trees, they do whatever; they're outgoing outreach type of people and that's what makes them successful.

Many respondents cited examples of individuals who have made a significant difference in the effectiveness of stormwater management programs. Personal passion for program goals was evident not only in interviews, but also through my own participant observation in events, workshops, and conferences. A negative outcome of this reliance on individual implementers was seen to be that the program was more vulnerable to staff turnover when only a few key staff members were highly involved in its management. When institutional knowledge of the local program was invested in one or two key staff members, the program was seen to be vulnerable to collapse if and when those staff members left their positions. 

a) The cult of personality

Many respondents in state and regional interviews identified individuals as being exceptionally influential to the shape and success of stormwater programs. Even at the state level, respondents identified personal dedication as wielding much influence over Phase II program success. Some participants identified these ‘champions’ as being both inside and outside the program. 

Find your champions and you'll find them in the craziest places a lot of times, but you need to find local champions to help you with [promoting the value of stormwater management] and it will help to elevate your program. 

Respondents identified a passionate individual as putting more time and effort into developing and promoting the program, being able to bring multiple people together for a common cause, and persisting when others might give up. 

b) Vulnerability of program goals

Interviewees from a number of places across the state noted the vulnerability that was associated with the reliance upon ‘champions,’ or a small number of people, for program success.  Examples were given of places where programs had simply shut down when key staff members left management positions. For example:

[A] county lost their stormwater coordinator and nobody did anything for 19 months. No permit inspections, nothing. The mayor didn't exactly say "No we're not going to do that." It was more like, "What, I didn't know [the ex-stormwater manager] did that too- you're calling us for what?” We go out and meet with them and they're like a deer in headlights.

viii) Isolation/Proximity

The least cited factor by participants was the role of geographic distance. Those who did note the influence of this factor had experienced firsthand the effects of isolation or the benefits of proximity to a Phase I community on their own program. 

Isolation was identified as a barrier to participation in workshops, conferences, and training sessions. The most remote Phase II permit-regulated communities in the state are more than a one-hour drive to their local environmental field office and more than a two-hour drive to the regional Phase I community, where workshops and training sessions are often held. 

Isolation was identified as increasing a community’s resistance to inclusion in the Phase II permit program, while proximity to a Phase I community was seen to reduce resistance. Participants saw that the proximity to an already regulated Phase I community helped those surrounding it anticipate the requirements and prepare for their designation for coverage under the program.

If you were surrounded by a Phase I, I think the Phase II communities surrounding that were anticipating and expecting it and accepting it, but now as you see some of these other communities getting on board, I think they're fighting it more, I really think they are.
4.2 Discussion of Findings

In this section, I adjust the previously adapted empirical model (Figure 4) to reflect the findings of my research. Major categories of the original model were retained in this expanded version (Figure 6), with the exception of the re-wording of perceptions of the federal program to support for program goals.  The inclusion of specific sub-categories in this expanded version is based on interview responses that provided further detail about the underlying causes of the constraints to implementation. I gave particular attention, while developing this expanded model, to considerations of the differences between experienced constraints (e.g. lack of resources) and the determining factors (e.g. lack of political support to provide adequate resources) as described in the regional- and state-level interviews. 

Because my research was undertaken primarily to understand ways in which communities overcome the constraints they face in implementation of the Phase II permit requirements, it was important to focus on the influential determining factors that shape program development, rather than simply the experienced constraints programs faced, so that appropriate strategies can be found to overcome them. For example, other researchers had previously identified that the availability of fiscal resources plays an important role in shaping policy implementation, but in interviews, respondents felt that this analysis was too simple. Instead, they spoke at length about the role political support plays in obtaining adequate funding, the particular costs of the program and how these could be reduced, and the broad economic context in which the program was implemented. 

Consequently, I adjusted the conceptual model by breaking down the category of ‘lack of fiscal resources,’ which I see to be an experienced constraint and linked this outcome to specific determining factors, which form the categories of this expanded model. This model identifies the complex set of factors that interact to influence the experiencing of constraints in the implementation of this policy. I believe the model serves to describe the factors that shape the implementation of this permit in Tennessee and further afield. I see this model as an expanded version of the one developed by White and Boswell (2006). 
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This discussion is arranged according to the components of the expanded model shown above: Local conditions, support for program goals, and implementer characteristics. Within these categories, I discuss how each of these determining factors identified in interviews has shaped the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit. I also provide summaries of identified conditions in each category that could be used to anticipate which communities are more likely to face constraints in the implementation of the Phase II permit program. 
Local conditions

Anticipated influential factors on implementation: Availability of fiscal resources

Determining factors shaping local implementation of Phase II Permit Programs in Tennessee: Characteristics of the natural environment, characteristics of the economic environment, isolation/proximity

Included in the category of local conditions in the expanded empirical model (Figure 6), I classified the economic and natural environments of the community, as well as its proximity to other permitted communities. These geographic characteristics of communities are determined by their locations and their natural resources. I had anticipated that the availability of fiscal resources would be highly influential on the resulting policy outcomes that could be achieved in each place, and indeed I found that there was a constraining influence when the available resources, both money and staff, were inadequate. But I also found the availability of these resources for program goals were determined by complex interactions between many different factors. Although the stormwater program is unfunded, elected officials have the legal capacity to introduce stormwater fees to collect the necessary financial support. The willingness of elected officials to levy these fees was not dependent simply on the capacity of the community to carry that financial burden, but rather on the political realities that such a decision would bring to bear. In these communities, I classified the determining factor of resource limitation as a lack of political support. 

In other communities, however, the economic capacity of the community was the primary constraint for the program. In addition to pre-existing economic conditions, I also found that pre-existing characteristics of the natural environment influenced the value placed on stormwater management and water quality in a community. Finally, the degree of isolation or proximity to other communities influenced opportunities for learning and the anticipation of regulation. 

It is possible with this information to anticipate which communities might face significant challenges with implementation due to their economic conditions, the quality and value placed on the natural environment, and their location in relation to other permitted communities. Participants in my research identified that communities had more difficulty implementing Phase II permit requirements when the following conditions were present:

· A stagnant economy that shifted policy priorities towards deregulation 

· Pre-existing degraded surface water resources

· Location in an agriculturally based economy

· Isolation from other regulated communities

I found that the influence of the wider economic environment shaped the fiscal priorities of the local government toward deregulation. This was then seen to influence the style of the program enforced by the government and the commitment to the success of the program. As Pressman (1975) described, a financially or educationally impoverished public might not have the awareness or the personal resources to support such programs. In an example cited in one regional-level interview, during the recent economic recession, a local factory shut down, leaving 1900 people in a town of around 10,000 people without work. In this case, it is easy to understand why the government’s first priority might be to attract growth through deregulation rather than to start the slow crawl towards improving already degraded waterways. 
White and Boswell (2006) did not find that the percent annual growth in a community was correlated in any way to program performance, but my respondents noted a link between growth in development and the achievement of Phase II permit requirements. Due to the particular requirements of the stormwater permit in regulating construction runoff, increasing development increases the Phase II program workload. Development pressure in a jurisdiction influenced the willingness of local governments in Tennessee to enforce the Phase II permit requirements positively when growth was strong and negatively when it was weak.

In this study and in the study by White and Boswell (2006) on the implementation of stormwater programs, it was apparent that, although communities might have adequate resources to implement the program, those resources alone did not assure success. In fact, some communities that were cited as examples of very successful programs faced considerable resource constraints, and it was suggested that this constraint could have been the reason these communities developed innovative and collaborative solutions to support implementation. This suggests that Hardy and Kinney’s (2003) research on innovation in response to resource constraints holds true in this policy context.

As White and Boswell (2006) found in their research, the natural environment of the community influenced the performance of governments under this Phase II program. They found that communities that were situated in coastal jurisdictions had significantly better performance than those that were not similarly located. They surmised that this could be the consequence of experiencing the repercussions of degraded water quality through beach closures and described their better performance in stormwater management as the result of ‘economic and quality of life’ interests. I found a similar outcome in my research, as participants linked the quality of the natural environment and the reliance on surface water for economic or quality of life interests to more program success. The flip side of this relationship was that less value was placed on surface water if it was already severely degraded, or if there was continuing pollution contributed by agricultural runoff, currently exempted from regulation under the NPDES program. 

Finally, as other authors have mentioned, the scope of ‘resources’ can extend to include physical proximity and travel distance (Mann, 1982, Weaver, 2013). Those I interviewed supported this expansive view. The factor of distance to other regulated communities can be seen as a barrier to the sharing of ideas, compounded by the fact that isolated communities are also more likely to be resource constrained, have a small staff, heavy workloads and multiple responsibilities. Isolated areas were seen as more likely to resist designation to coverage under the Phase II permit, perhaps because, being isolated, they were less obviously part of an urbanized area that contributed to the impairment of surface water. Being in close proximity to a large Phase I city such as Nashville or Knoxville was also seen by respondents to provide opportunities for surrounding Phase II communities to see stormwater management in action, and to make their eventual inclusion in the program a logical progression. 

Support for program goals

Anticipated influential factors on implementation: Indication of positive/optimistic perception

Determining factors shaping local implementation of Phase II Permit Programs in Tennessee: Political support for program goals, community support for program goals

Included in this category of support for program goals are community and political support. White and Boswell (2006) had previously assigned this category the title perceptions of the federal program. I re-worded this category title in my analysis and results to more simply focus on the support for the program goals, rather than the perception of the federal program. Respondents in interviews discussed the influence elected officials and local community could have on the program through their support for program goals, rather than discussing elected officials and community perceptions of the program. There is a link between the political and community support for the program goals and their perceptions of the federal program, but even among some charismatic stormwater managers, who advanced the program tremendously, I perceived critical perceptions of some parts of the program- whether they thought it was too stringent, not stringent enough, or inappropriately designed, their personal perceptions of the program were less important than their actions in support or against program goals. Therefore, for the purposes of simplification within this research, I chose to describe this category within my analysis and results as simply support for program goals. 
I had anticipated finding that political ideology, particularly an ideological resistance to ‘big government’ would shape support in different ways between communities, and, indeed, some examples of this type of resistance were provided in interviews. Positive support was also seen as influential on the shape of program development and outputs, particularly in communities that relied, economically or socially on a pristine natural environment. What emerged most strongly in my research, however, was that the influence of elected and upper-level government officials was significantly important to the achievement of Phase II permit requirements. In the absence of adequate resources, political support could supplement limited program capacity by leveraging assistance of other governmental departments, engaging in cross jurisdictional projects, or just increasing the profile of the program within the community and government. 

Community support for program goals was also seen to be important, but less so than the support of elected officials or executive-level government officials. The permit-regulated sectors of the community were seen to be transitionally influential on the achievement of Phase II permit requirements, primarily through attempts to erode political support for the program. This resistance to the program by permit-regulated sectors of the community was seen to be transitional, and in most places had improved over time.

Community and political support was seen to be influenced by local conditions, but also by the particular history and socio-economic make-up of the place. Informants saw resistance by both elected officials and the community to be transitional in nature - because the Phase II program is federally mandated, local governments must implement the program regardless of their opinion of it. Depending on the personalities involved, some are more ready to accept the regulations and set about doing what needs to be done in a way that can benefit the community as much as possible, while others are more prone to dragging their feet and doing the minimum required. 

Participants noticed that communities had more difficulty implementing program requirements if the following conditions were present:

· Strong political ties with developers

· Elected officials unfamiliar with the economic benefits of water quality

· A clash of political style and program goals

· Cultural resistance to government regulation

The links between the elected officials and the political donors in the community was seen by participants to shape the political support for the program. Weaver (2013) described the impact that political interference can have on program goals, due to concerns of the constituencies of elected officials and the interests of major political donors. This was certainly a common theme that emerged through my interviews across the state. In some Tennessee communities, developers sit on the county commission and influence program development internally. 

Although the program was new, many communities had already undertaken tasks specified under the Phase II program, such as public education about water quality and street cleaning. As one respondent noted, when cities and counties realize the benefits of water quality to the community and even understand how little truly ‘new’ work is required (beyond improving current procedures), then the path to acceptance can be shorter. In addition, the stormwater program is federally mandated and, ultimately, local governments must at least minimally comply.

Political support was seen as necessary to ‘sponsor’ the program through thoughtful and considered placement of the program within the government structure; the provision of adequate resources, both human and financial; the promotion within the community; support for enforcement; and the ability to find opportunities and foster cooperation across the government. Education of elected officials about the benefits of improving water quality through stormwater management was seen by some respondents as an opportunity to overcome a lack of political support. 

Other researchers (Salvensen et al., 2008, Weaver, 2013) have noted that there could be a wide chasm between the values of the community and those of the policy.  This was evident in my results, particularly in agriculturally based economies, where the exemption double standard is highly visible. It had also been previously noted that there are often sectors of the community who have generalized mistrust of government (Weaver, 2013). This also emerged in my research in certain locations. Some community resistance develops as a consequence of broader political ideology and is unlikely to be quickly overcome. Some respondents felt that even under these circumstances, the more the community could experience benefits from stormwater management, the more likely it was that they would eventually support it, which would ultimately improve water quality. 

Implementer characteristics

Anticipated influential factors on implementation: Presence of inter-local support networks and collaborative relationships.

Determining factors shaping local implementation of Phase II Permit Programs in Tennessee: Individual, departmental and organizational characteristics.

As with the complex interactions discovered within experienced resource limitations, the likelihood of a community to develop or use inter-local support networks and collaborative relationships in the implementation of Phase II program requirements was seen to be the result of many determining factors. Respondents in interviews described the nested levels of implementer agency, from the individual through to the federal level. It is not my purpose to suggest changes to the placement of this federal program from within the NPDES. I leave it up to the federal and state regulators to determine the optimal structure and placement of the program in order to better link required outputs to desired outcomes, but suggest that local-level actors might have some useful suggestions towards such a determination.

Included within the category of implementer characteristics are the individual, departmental, and organizational details of the implementing agency. I had expected to find that the presence of inter-local support networks and collaborative relationships would influence the ability to implement a successful program, and I found in my interviews that these relationships could develop at many levels.  Figure 7 displays the nested levels of an implementing agency. 
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Participants agreed that communities could be expected to have more difficulty with implementation of the Phase II program requirements if the following conditions existed:

· If responsibility for program were concentrated in one person, likely to leave

· If the program was housed in a department with a bad fit

· If the department was siloed

· If the department lacked adequate expertise

· If the department relied too much on external advice

· If the jurisdiction were a county

· If they had a large physical service area

· If the organization had too ‘thick’ or too simple a structure

· If they had contentious relationships with their neighbors

· If coordination strategies were not developed

I anticipated the influential role of ‘champions’ from my exploration of policy implementation literature, which illustrates their influence in a range of policy environments (Scheberle, 2005, Weaver, 2010). The over reliance on individuals for program success can make the program vulnerable to collapse when key staff members leave. This was evidenced in numerous examples provided from across the state, in which institutional knowledge of the program disappeared when key individuals left.  This was a particular vulnerability within organizations that had insufficient internal procedures for documenting and standardizing program activities. 

Because of the broad range of activities required under the Phase II program, respondents felt that a full-time stormwater manager was necessary to simply coordinate and document all the moving pieces—from street sweeping to construction inspections, volunteer coordination, stream sampling, and reviews of plans. To support this person, field personnel were seen as essential for conducting those activities listed above. In the communities I investigated across the state, however, many (11 of 28) had no full-time staff whatsoever dedicated to the program. Of those that did, almost half had a stormwater fee that funded the program (8 out of 17 with full time staff had a stormwater fee). 
Many participants mentioned that programs lost opportunities to tailor their program to their own unique community when relying too heavily on consultants. Others mentioned that consultants were used by some communities for the most basic of tasks, and more often by small communities that did not want to employ additional staff. Perhaps because of a reluctance to invest in long-term retirement and health packages, these communities relied almost exclusively on consultants to prepare every piece of work required under the Phase II program. Reliance on consultants was seen to reduce opportunities to integrate stormwater requirements into the wider government operations. 

Type of government also significantly influenced the achievement of Phase II program requirements. Cities traditionally provide services that add to the quality of life of their residents, whereas counties traditionally focus more on providing a low cost of living. Because designation for coverage under the stormwater permit is predicated on a certain amount of urbanization (a rough measure of impervious surface), inclusion of counties in the program is related to the spillover of residents from municipal areas within the state. Usually metropolitan areas, such as the Nashville Metropolitan area, are much larger than one city or one county. Because of this inherent link between the regulated cities and their surrounding counties, I had expected to find more examples of collaboration between cities and their surrounding counties. Some respondents noted that the historical competition between cities and counties, in addition to reluctance to invest in areas subject to annexation, contribute to this lack of city-county collaboration. 

The government’s size and ‘thickness’ was also seen to affect the implementation process, and some places seemed to have more difficulty conducting the coordination of government that is required due to departmental silos and too many moving parts. Hardy and Koontz (2010) described this 'thickness' as negatively affecting the ability of larger, urban governments to achieve water quality improvements. 

White and Boswell (2006) described the influence of the implementer as being a function of the ability to plan, coordinate and share with others. I found that this ability was seen as an influential factor in the shaping of program development across Tennessee. Some of the planning and coordination was internal, for example in the evolution of administrative processes that facilitated coordination and planning, while some was external, for example, the relationships each place had with its neighbors. 

As Scheberle (2004) had described, the clarity with which program expectations are communicated between state and local agencies influences the success of the implementation process. In Tennessee, state regulators emphasized the importance of these relationships more than the local implementers did, but in some locations, contentious relationships negatively influenced the implementation process. 

As Molnar and Rogers (1982) described, coordination plays a key role in resolving gaps and inconsistencies in the roles and responsibilities of different agencies. As respondents noted, the Phase II permit regulated the entire government and therefore its implementation cannot rest with simply one department. The effectiveness of coordination across the government and with neighboring communities influences its ability to improve water quality and cost effectively meet permit requirements by sharing resources. 
Chapter 5: Stage Two Results and Discussion

The ultimate goal of this research project is to explore the factors that influence local stormwater program development, how they do so, and how Tennessee communities have overcome constraints to the implementation of stormwater permit regulations. Building on the exploration of influential factors to program implementation of the previous chapter, this chapter investigates the strategies communities across the state have developed to overcome constraints. It seeks to answer the final research question:

3) How have NPDES MS4 phase II permittees in Tennessee successfully overcome barriers to local implementation of permit requirements?
The exploration of this question utilizes a multiple case-study approach that focuses on communities identified by respondents in state and regional interviews. These communities were seen by state and regional level respondents to have developed innovative responses to the constraints they faced. 

After having identified influential factors in the previous stage of research, I defined under what conditions each determining factor could be expected to cause a constraint in the implementation of this permit. Table 5 identifies the negative determining factors, the likely experienced constraints, and the resulting strategy developed to overcome those constraints to implementation. 

The purpose of developing the linkages between the commonly seen constraining factors and the strategies that could be put in place to overcome them is to identify the appropriate strategy to address each determining factor, rather than just the experienced constraint.  Without examining the underlying cause of experienced constraints, such as a lack of resources, an inappropriate and ineffective strategy might be attempted. Lessons learned from communities that have had a decade of experience with Phase II program implementation should be of use to the federal, state, and regional level organizations that support communities in the implementation of the permit requirements. Sharing the strategies that have been useful for others in the state to overcome the constraints will help other communities struggling with similar issues and provide a comprehensive ‘lay of the land’ for the new communities entering the stormwater regulations as urbanization increases. 

Table 5. Identified Factors that Shape Implementation, Constraining Effects and Strategies
	Category
	Negative Determining Factor
	Likely Experienced Constraints
	Identified Strategy Categories

	Local conditions
	Stagnant economic environment


	Lack of available funding
	Reduce program costs

	
	
	Priority on reducing barriers to growth
	Make compliance easier

	
	
	Justifying need for program
	Promote the program

	
	Pre-existing degradation of surface waters/ influence of agriculture
	No driver for water quality
	Promote the program

	
	
	Water quality goals seen as too difficult to achieve 
	Relationships/Collaborations 

	
	Isolation
	Resistance to designation
	Relationships/Collaborations

	
	
	Less able to share
	Relationships/Collaborations



	Support
	Developer resistance/ Lack of community support
	Developer resistance due to cost and delays
	Make compliance easier

	
	
	Cultural resistance to government 
	Promote the program



	
	Lack of political understanding, support or a clash of ‘brands’
	Lack of funds
	Reduce program costs

	
	
	Program goals clash with political brand
	Promote the program



	
	
	Inconsistent support- political volatility
	Relationships/Collaborations

	Implementer Characteristics
	Reliance on ‘champions’
	Turn-over of staff
	Relationships/Collaborations

	
	‘Bad fit’ of program within wider department, understaffed or over reliance on consultants
	Lack of equipment or expertise
	Reduce program costs

Relationships/Collaborations

	
	
	Lacking ability to coordinate effectively
	Promote the program

	
	
	Too heavy workload
	Relationships/Collaborations

	
	County focus
	County focus on low cost of living

Unwillingness to invest in areas prone to annexation
	Reduce program costs

Relationships/Collaborations

	
	Complexity of government structure
	Poor coordination- thick/thin structure, large areal scale
	Reduce program costs

Relationships/Collaborations


Because each state regulating agency is charged by the USEPA to develop state-specific permits, creating a set of lessons learned for Tennessee communities will address state-specific legislative and geographic considerations that might influence the implementation of the Phase II permit program. Conceivably, sharing strategies will enable communities in Tennessee to respond with innovation to constraints faced in the implementation of stormwater programs. Supporting the successful achievement of outputs will feasibly increase the chances of achieving the grand outcome of the stormwater permit: improved water quality.  

5.1 Stage Two: Local Level Case Studies
After linking the commonly seen constraining factors, their effects, and the strategies developed by communities across Tennessee, I selected case study locations to explore and document these strategies. These are shown in Figure 8. 
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I conducted interviews with representatives from each of the 14 case studies across the state. Interviews typically took an hour or longer and were sometimes followed by a tour of recent stormwater projects installed around town and introductions around the office. Table 6 lists each of the strategies I explored, grouped in broad thematic categories, and the associated case study locations.
Overcoming some of these constraints is almost impossible. Although an effective stormwater branding exercise could improve the community image of the value of stormwater management, it will not make a booming economy out of a stagnant one. Neither can the effects of isolation be overcome. Therefore, these strategies are not always designed to directly overcome experienced constraints, but rather sometimes to compensate for scarcity in one part of the program by developing capacity elsewhere.

Table 6. Innovative Strategies and Case Study Sites
	Strategy- Category
	Strategy- Detail
	Case Study Location 

	Promote the program
	1. Public events
	Mt Juliet

	
	2. Link to ‘hot’ issues
	Athens

	
	3. Brand it Ecotourism
	Crossville

	
	4. Promote benefits to elected officials
	Blount Co.

	
	5. Invest in capital projects
	Athens/Nashville/Cookeville

	Reduce program costs
	1. Collaborate internally
	Nashville/Athens

	
	2. Collaborate externally
	Knox Co. and Farragut

	
	3. Collaborate regionally 
	Shelby Co./Wilson Co.

	
	4. Quantify current work
	Tim Gangaware/Robert Karesh

	
	5. Diversify funding
	Kingsport/Athens

	Make compliance easier
	1. Reduce compliance costs
	Cookeville

	
	2. Reduce red tape
	Wilson Co., Lebanon and Mt Juliet

	
	3. Educate construction staff
	Memphis TN

	
	4. Common regional requirements
	Blount Co./Tri-Cities

	Relationships/

Collaborations
	1. TNSA regional collaborations
	Jennifer Watson

	
	2. MTAS support
	John Chlarson and Union City

	
	3. Find champions/ collaborations
	TNWRRC 

	
	4. Co-permit/Formal Collaborations
	Hamilton Co.


This section is arranged according to the case studies I investigated and according to geographic region. Within each case I discuss examples of innovative or unusual strategies the program staff put in place to make their program requirements easier to achieve. I further detail each strategy and provide additional examples and resources in Appendix B, which is designed to be a tool for use by local governments. 

Although I attempted to collect a comprehensive list of all the innovative strategies that have been put in place across the state, there are likely many that are not covered here. I chose this set of case studies to include at least one example for each strategy and a strategy for each constraint. 
Western Region: Union City and MTAS
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Introduction
Union City is the most remote of all the regulated Phase II communities in Tennessee. Located in the northwestern corner of the state, it is in a small county (Obion) in a predominantly agricultural economy with a slow rate of development.

Featured strategies Relationships/Collaborations: MTAS support

Union City lies some 2 hours' drive from the closest Phase I program (City of Memphis) and over an hour's drive to the regional TDEC Environmental Field Office (Jackson). This isolation limits the stormwater program by reducing the opportunities to collaborate or share workload with others and to attend training sessions required of stormwater staff under permit regulations. 

In addition to isolation, Union City has faced a stagnant economic environment, limiting community capacity to support more than a minimum level of service in stormwater management. Staff numbers are significantly constrained in the wider local government. There are no full-time staff members assigned to the stormwater program, and the main stormwater contact person is also responsible for zoning and building planning functions of government, in addition to drafting of all city ordinances.

Union City relies on the support of the Municipal Technical Advisory Service (MTAS). MTAS is funded by direct state appropriation and financially supported by all Tennessee local governments. John Chlarson, a public works consultant for MTAS, provides stormwater consultancy services at no cost to cities, large and small, across the state. MTAS helps communities with a range of services related to administering and managing the permit and will even extend its support to counties, which are not currently assisted for stormwater activities by their equivalent organization, the County Technical Advisory Service.

One of the services the organization provides to communities is the development of model ordinances for pollution control, stormwater management, and the establishment of stormwater utilities, among other foci. These models are freely available for communities to use and are publicly posted on the MTAS website, but each must be tailored to meet a jurisdiction’s specific needs to be effective. 

MTAS also provides training for municipal staff, focusing mainly on structural and legal issues related to stormwater program management. John Chlarson sits on the board of the Tennessee Stormwater Association and works in tandem with that association to develop workshops and information for its membership. He has extensive experience within public works and local government and is often asked to explain the program to elected officials across the state.

A major benefit of utilizing the support of MTAS is to obtain a statewide perspective on the implementation of MS4 permit requirements. John Chlarson has ready access to information about programs across Tennessee and has extensive experience with the level of compliance TDEC auditors expect from communities. He also assisted in writing Tennessee’s Phase II stormwater permit, so he has a useful perspective on its intent. John is able to travel to any city, free of charge, to provide training and assistance to isolated and resource-constrained jurisdictions. There is great potential benefit to further extending the services MTAS provides to permit-regulated communities across the state, particularly to those jurisdictions that struggle with the implementation of this program due to inexperience, isolation, or resource constraints. 

Western region: Shelby County
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Introduction
Shelby County sits in the southwestern corner of the Tennessee and surrounds the City of Memphis. The Memphis Metro area, which includes Shelby County, contains more than 1.3 million people, although population growth has remained stagnant recently.

Featured strategies: Reduce program costs: collaborate regionally

Shelby County and the incorporated places within the county share many impaired stream segments. When first designated in 2003, the permit-regulated communities in Shelby County were newly subject to sampling and monitoring requirements. The Tennessee stormwater permit requires regulated communities to monitor water quality through analytic and non-analytic sampling from all 303(d) listed streams (for municipal runoff) within their jurisdiction every permit cycle (5 years).  One interview participant estimated the cost of non-analytic sampling to be around $1000-3000 per stream segment. Most jurisdictions (especially large ones) contain many impaired stream segments. Without prior experience of sampling design or a regional perspective, staff overseeing individual stormwater programs could have wasted time and money by duplicating sampling efforts that would have provided no additional useful data for improving water quality. 

In collaboration with the local TDEC Environmental Field Office, the local stormwater program staff from the cities of Bartlett, Lakeland, and Millington and from Shelby County met and, supported by GIS data, identified strategic sampling points across the country to reduce duplication of efforts and waste. Shelby County took the lead on hiring a local consulting company to conduct the sampling that local staff were not qualified to perform, and the county and municipal places within it shared the cost of sampling efforts that crossed jurisdictions. 
This collaborative sampling reduced costs for all participants, produced the required data more efficiently, and created a bond between those local governments. Although many similar communities express a reluctance to work together with their municipal or county neighbors in a formal capacity (such as co-permitting), an ad hoc, single-purpose collaboration can effectively give communities some of the benefits of collaborating without the commitment of more complicated legal arrangements.

Western region: City of Memphis
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Introduction
 The City of Memphis is regulated under Phase I of the Tennessee stormwater program. It has the largest city population in the state: with 653,000 people, it holds around 10% of the entire population of Tennessee within its jurisdiction. The City of Memphis faced major budget constraints prior to the introduction of a stormwater enterprise fund, which now supports the program. Former City of Memphis stormwater manager, Tom Lawrence, credits these constraints for instigating collaborative strategies that developed. 

Featured strategies: Make compliance easier: educate construction-site staff; Reduce program costs: collaborate regionally
As the stormwater manager at the City of Memphis from 1998-2005, Tom Lawrence managed the development of the city's Phase I stormwater program. At that time, the City of Memphis had a budget a quarter of the size of similarly populous cities and a team of only four inspection staff. Elected officials were faced with budget decisions between hiring more stormwater staff or other pressing, more visible issues. Other needs tended to dominate, which kept the budget limited. For example, hiring more policemen would supersede a stormwater budget increase. 

Having realized that the small team’s focus was tied up managing the construction runoff requirements of the permit, Tom tackled that part of the program first to reduce the compliance related workload. The department hired a consultant to visit construction sites with an educational display and provide information on erosion prevention and sediment control… along with coffee and donuts. 

As an extension of that effort to educate the construction community, Laurence developed contacts with an international non-profit group, called International Erosion Control Association. Together, they arranged for a regional conference to be held in the City of Memphis to educate developers, consultants, and engineers on the range of best management practices to prevent pollution from construction site runoff. Muddy Water Blues has evolved into an annual conference that is still educating the development community regionally about construction site pollution today.

A separate strategy, prompted by the resource constraints his department faced, was to make the stormwater program more efficient. A main approach he took also centered on education and collaboration by sharing the costs of printing educational and outreach materials. The City of Memphis stormwater department printed public education brochures on stormwater issues. The city contacted other stormwater programs to share costs and to add their logos and contact information.  

Simple collaborations such as these can plug major resource gaps in implementation of the program and develop a regionally consistent educational message for the wider community. The priority he placed on solving the most labor-intensive parts of the stormwater management requirements first allowed his small team to free up its time and work on achieving other permit goals. Tom says a lot can be done for water quality through a focus on education, collaboration, and sharing. The strategies he put in place in the City of Memphis provide some accessible and replicable tactics for others. 

Central region: Metro Nashville Davidson County
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Introduction
Metro Nashville Davidson County is large and growing community with a combined city-county government structure. Metro-Nashville Davidson County is regulated for stormwater under Phase I of the permit, and although some of the requirements are different from those of the Phase II communities I have studied, many are similar enough that the strategies they have developed for their program can be shared.

Featured strategies: Reduce program costs: collaborate internally
Nashville has a ‘thick’ organizational structure and requires the input of many different departments to achieve permit outputs. To manage Metro’s stormwater program, Michael Hunt, the stormwater manager, relies upon relationships he has developed.

The stormwater department itself sits within the Water Services division, but Michael Hunt has developed points of contact in all other permit-related departments across the breadth of Metro government. To compile annual reports for the stormwater permit, Hunt sends out a stock email to all of his liaisons and requests their department’s input. These contact people are well aware of their responsibilities under the permit and understand that the permit requirements regulate Metro Nashville Davidson County government as a whole. 

Because he has developed these cross-departmental personal relationships over the years, he is able to rely on other Metro staff to be the ‘eyes and ears’ for stormwater. He relies upon Health Department employees, for example, who inspect restaurants daily, to relay information to the stormwater Division about any illicit discharges they might see while conducting their inspections. By investing in these relationships over the years, he can now identify which government employee’s duties might cross over with his own and call upon that person to inspect a suspected illegal discharge or dumping that he is unable to follow up on with his own staff.  In this way, the relationships he has formed supplement his office’s manpower and effectively integrate the stormwater program into the wider government operations. 

To develop these relationships with various departments, Hunt suggests sitting down with the relevant managers of other offices to explain the permit in detail and how it applies to all parts of government as a whole. He suggests that it is important to emphasize that you are not trying to change their processes, but to enlist their help simply as stormwater eyes and ears. The more the government as a whole understands the requirements, the rationale, and the statutes behind those requirements, the more government employees can report issues they see while conducting government or personal activities in the wider community. The Metro stormwater program also developed an intranet page from which stormwater liaisons in other departments access their required training modules, download forms, and view the stormwater management plans that have been created for them.

Michael Hunt acknowledges that the Metro government is well supported by large enterprise database systems that make it much easier to document activities and inspections systematically, and that this kind of organization-wide technology and documentation support is more costly and possibly excessive for small governments.  Instead, as he suggests, these smaller organizations can start out modestly. When Metro Nashville first established its stormwater program, there was no access to enterprise support systems. Simple databases, such as Access or Excel, were used instead to provide structure, organization, and standardization. This kind of organizational structure provides consistency for the program, so that institutional knowledge is maintained after key staff move on from the department. He found that standardizing their process helped his program in other ways, too.  A particular strategy used when issuing notices of violation was to routinely take photos of sites. This strengthened their evidence so that if and when the enforcement was questioned, photographic evidence made the violation almost indisputable.  

Although Michael Hunt heads the state’s largest stormwater program and has access to many more resources than most of the Phase II communities I have studied, the basic strategies he has put in place to facilitate internal coordination within the government can be applied almost anywhere. The documentation, support, and organizational structure help to strengthen programs by reducing costs, increasing consistency, and reducing pushback during enforcement process. 

Central region: Wilson County
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Introduction
Wilson County is aerially the largest permit-regulated county within Tennessee. It covers 532 mi2 and, although hay and pasture croplands cover much of the county, it also incorporates two rapidly growing municipal jurisdictions, the City of Mount Juliet and the City of Lebanon, each with populations of close to 30,000. 

Featured strategies: Promote the program: Public events; Reduce program costs: collaborate regionally; Make compliance easier: reduce red tape
Wilson County and the two regulated cities within it, established a region-wide stormwater group called Wilson County Waters. This group has met regularly for the past decade to discuss strategies to improve water quality in the county, and to share resources and expertise to achieve that goal. Gary Gaskin, former City of Mount Juliet stormwater manager, initiated this partnership to overcome a lack of resources in his department, from which five people had recently been fired.  “One city had a surveyor and a biologist and another had a civil engineer, and so forth. So between the three of us, we began to share resources. Designing and sharing programs that shared the cost and also the impact were of great value to each of us,” describes Gary. More recently, the collaboration expanded to incorporate the input of neighboring Sumner County and its municipal governments. 

Interlocal Agreement

As the initial informal collaboration of Wilson County governments evolved, the group pursued a more formal agreement between the jurisdictions. This inter-local agreement formalized cooperation amongst the jurisdictions by allowing for legal collaborations on the management of inter-place stormwater problems. The agreement defined the roles of each of the jurisdictions and essentially allowed municipal or county stormwater employees to become ‘deputized’ in one of the other partnering jurisdictions. This offered the region as a whole the use of countywide stormwater manpower to achieve the goals of pollution prevention. Under the agreement, if an illicit discharge were detected, a stormwater staff member could enforce the offence within a partner jurisdiction. 

Partner governments are also able to transfer stormwater authority over a development or violation to another partner. Recently, this legal cooperation played a role in attracting large business development to Wilson County because of the reduction in red tape this arrangement afforded. By having this interlocal agreement, developers were able to submit to only one set of stormwater requirements, as Wilson County transferred the management of the cross-jurisdictional development to the City of Lebanon. 

Public events

Wilson County Waters group, led by Gary Gaskin, initiated a highly popular public event now entering its 7th year. Think Green, Think Clean is a countywide cleanup event, which by partnering with local like-minded community organizations, also promoted environmental education and the benefits of stormwater management. 

Over the years, this event has grown into a hugely popular outing for community groups and schools and attracted considerable political and public attention. Gary describes the event:
We had about 1200 (mostly students) work from 9-noon one Saturday to clean up the entire county; ditches, streams and all.  The bagged trash weighed in at 10.5 tons! We filled commercial-sized dumpsters each with tires, e-waste, metal and construction/hazardous materials. 
We gave away over $3000 in door prizes. Winning teams were awarded cash prizes to be used to build "green up" projects at their schools. Following the clean up and weigh in, there was an environmental fair. Families joined the participating students for free food, door prizes, Local fire, police and state forestry gave community awareness presentations. TDEC did micro invertebrate demonstrations, and the colleges promoted their science and biology programs to students.
The great and growing success of this annual event has brought in large numbers of people to help with cleanups and hazardous waste removal, providing an influx of manpower that the local government would not otherwise be able to leverage. Having schools and the community participate means that Wilson County and the municipalities within it can each claim public education and public outreach achievements in their stormwater annual reports. TDEC and other environmental community groups also gained an opportunity to support the local stormwater program by educating citizens about their environmental focus and introducing them to the critters in the streams.

The publicity around the event grew in tandem with its growing popularity and naturally elected officials wanted to be seen supporting a popular public-service based community event. This popularity meant that more and more people wanted to be involved and to support the event. 



Beyond the Midway

Wilson County Waters then embarked on an ambitious project to install a green infrastructure demonstration site at the local Wilson County Fair Grounds to showcase green infrastructure practices, provide education to construction and engineering professionals, and publicly demonstrate the practical benefits of natural stormwater management techniques.  

Envisioned by the City of Mt Juliet’s previous stormwater manager, Gary Gaskins, and managed by Wilson County stormwater manager, John Dewaal, the Beyond the Midway project was started with a little bit of imagination and a lot of persistence. Although grant applications were unsuccessful at first, the group persevered and independently installed low-cost stormwater best management practices, such as rain barrels and small lengths of pervious pavement on the Wilson County Fairgrounds site as they could afford to do so.

In 2013 the Wilson County collaboration received $134,000 from the Tennessee Healthy Watersheds Initiative that was put towards the development of a ‘Destination for learning about Tennessee Healthy Watersheds: Examples of innovative and interactive Urban Stormwater Best Management Strategies in Middle Tennessee.’

On the Fairgrounds, a site that annually hosts close to 500,000 visitors to the Wilson County Fair, the grant supported the installation of a large wetland, two rain gardens, rain barrels and four types of pervious pavement. As part of the project, the group solved a drainage problem for the historical society that manages Fiddlers Grove, a small historical town located within the Fairgrounds. A pipe was installed to take the excess water, which regularly flooded the basement of the historical town center, and divert it to provide water flow to the new wetland. 

The group made sure to design the demonstration project with the Fairgrounds clientele in mind. Because historical preservation is a popular theme within the county, they promote green infrastructure practices as prudent historical practices. They gained the buy-in of the local Year Round Garden Club, who took ownership of a large and colorful rain garden that was installed outside one of the Fiddlers Grove structures and maintains it meticulously. 

Starting with cooperation, the Wilson County Waters group developed many strategies to overcome the constraints they faced as individual jurisdictions in the implementation of the permit requirements. By sharing expertise and resources, they plugged gaps in their programs.  Embarking on the interlocal agreement reduced red tape for developers and made their stormwater programs more regionally consistent. 

Promoting the program publicly spread the message of water quality and made the program visible to elected officials and the wider community. Investing in capital projects provided a long term, attractive face of the program. By gaining the support and buy in of the community and being culturally astute in their program development, the Wilson County Waters group was able to achieve a lot in the implementation of their program. 

Central region: City of Cookeville
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Introduction
Cookeville is a community of 31,000 people and is located to the east of Nashville, Tennessee. Like most other places regulated by the stormwater permit, it has at times experienced contention between the local government and developers over the regulations.

Featured strategies: Make compliance easier: reduce compliance costs, reduce red tape. Promote the program: invest in capital projects

Qualifying Local Program (QLP)

Cookeville is one of five permit-regulated communities that participate in a recently introduced statewide program to streamline and coordinate the management of construction site runoff. Prior to the establishment of this Qualifying Local Program (QLP), and among communities that do not participate, developers were required to submit a Stormwater Pollution Prevention Plan (SWPPP) to TDEC, and also apply for a permit with the city or county for site development. Developers under this scenario are therefore subject to two sets of permit reviews and two sets of fees. 

Initially, the City of Cookeville did not intend to participate in the QLP, surmising that the benefits did not warrant the additional workload and responsibility. After developers applied political pressure on the city manager to participate, however, the government reassessed its decision.

To be eligible for the Qualifying Local Program, a community must prove that it “meets or exceeds the provisions of [the State’s] construction general permit
”. This means that the city or county must prove it is in good standing with the permit regulations and that it will be able to administer the oversight of construction site runoff under the NPDES independently of the state. The benefits to local developers are that there is only one permit review process to go through and only one set of fees. Theoretically, the QLP will reduce compliance costs and red tape for development in a jurisdiction.

The city is responsible for determining the cost of the single permit review service, and it chose to set the rate equal to what the state had charged. This in effect eliminated the cost of one set of fees for the developers, and created an additional source of program funding for the city stormwater program. In addition to the reduced cost, the city is now able to review plans roughly within a week, significantly quicker than TDEC, and potentially more thoroughly, given that the city is in the same locality as the development site. 

Now that the city is taking a more central role on oversight for construction site runoff, City of Cookeville’s stormwater program manager, Tracy Meggs, P.E., finds she focuses more time on establishing relationships with the local developers.  She finds that the new, more collaborative approach has led to more willingness to control site runoff. The program has developed a focus on providing good customer service and supporting stormwater-conscious development by very clearly informing developers of what steps they must take to stay in compliance with the permit. 

Being involved in construction-community efforts to manage stormwater in a collaborative way also helps her to manage the wider community response. In the past, a significantly sized plans-review hearing would bring out a large number of community folks resistant to development, but due to this closer relationship, the city has begun to approach watershed groups prior to the plans review and inform them of how the negative effects of development are being managed. At a recent large permit review, there was no opposition to the site development plans, a situation that had been uncommon prior to participation in the QLP. 

Capital Projects: Raingarden Installation, City of Cookeville Public Works

The City of Cookeville public works department recently relocated to an abandoned car yard, which was almost entirely impervious. Although the city did not have any legal requirement to reduce the imperviousness of that site, the stormwater manager and city Civil Engineer, Tracy Meggs, spearheaded a project to install a green infrastructure project behind the public works building to reduce and slow the runoff of stormwater from the property. Runoff leaving the site was scouring the adjacent stream bank and discharging large, polluted, and high velocity volumes of stormwater into the stream. After installation, the City of Cookeville mayor was often seen using that raingarden for publicity shots, possibly because it was a great showpiece of city work. 

In a separate capital project in a previously flood-prone parking lot, the public works department again installed green infrastructure stormwater improvements for flood reduction and as a demonstration of green infrastructure BMP’s. Since then, Meggs says, 

I’ve not got a complaint about flooding since, it cost nothing, literally nothing. And it’s fun! Let’s go do this, you know? And some of the success stories have bred other success stories, the city council likes us better because we do things that don’t cost money.
As a flow-on effect of this investment in capital projects, more developers in town are now saying that they are interested in doing rain gardens as their detention BMP. Tracy describes, 

You don’t have to put up a fence around them to keep the kids from drowning because it’s not full of water and they like it you know, [the developers are] putting them in all over town.  We put them in where everyone could see them where they could see how they do it and feel good about it and we do it for near nothing. We happen to have collected leaves, and leaf compost is one of the ingredients [needed for rain gardens] and we give it away for free.
The relationship the program has fostered between the city council and the local developers is one of the greatest benefits to have emerged for Cookeville from its QLP participation. Being able to keep developers happy, while improving erosion and sediment control on construction sites is the best-case scenario for local stormwater programs. As a separate strategy, the capital projects the Cookeville has embarked upon in the implementation of permit requirements have improved the visibility of the city council in a positive way, and provided opportunities to solve flooding and erosion problems for the city in a less costly way. 

Central region: City of Crossville
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Introduction
Crossville is a city of just over 11,000 people. It actively advertises its environment to retirees, promoting the pristine natural environment, bountiful recreational opportunities, and a high quality of life as selling points. Crossville came into the permit regulations in 2011 as the result of a special census conducted for the region. In a short time, the City of Crossville has built a reputation for establishing a forward-thinking program.

Featured strategies: promote the program: branding ecotourism

Crossville depends on the natural environment that surrounds its borders for the economic growth it has experienced, particularly in attracting financially comfortable retirees. 

The city promotes itself as a top retirement destination, citing “beautiful mountain scenery, pristine water ways, some of the finest recreational facilities anywhere… Extremely low property taxes and no state income tax
.” This dependence on the natural environment to attract new residents and to provide a high quality of life reinforces the support of Crossville’s mayor, JH Graham for achieving permit requirements. 

Mayor Graham says:

There is a pronounced and defined link between Crossville’s economy and stormwater management. A strong correlation has been identified between healthy environments and healthy economies. The economic health of Crossville’s economy is directly related to the quality of water passing through our City. 
Crossville has understood that just as with every action in life there will be winners and losers. Environment and economy are no different. We strive for maintaining the balance between the two. We realize that just as water quality improves, so do our economic results. If water quality decreases, there will be negative economic impacts. 

Some, but not all, places in the state have an opportunity to link the economic benefits from high environmental standards to stormwater management. If residents and elected officials can see and feel the economic and lifestyle benefits from reducing pollution caused by urban stormwater runoff, then, by all accounts, the battle for improving water quality will be half fought.
Eastern region: City of Kingsport
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Introduction

Kingsport is a medium-sized city in the northeastern corner of Tennessee. It sits within rural Sullivan County and has a population of just over 50,000. Within the wider metropolitan area lie several regulated communities and counties, ranging in population from 5,000 to 65,000. Historic regional competition has existed within this Tri-Cities area, with the large cities—Bristol, Johnson City, and Kingsport—competing for jobs and growth. 

Featured strategies: Reduce program costs: diversify funding, collaborate regionally 

When Phase II stormwater management regulations were first promulgated in 2003, the USEPA stressed that communities needed to work together regionally to develop a consistent approach to the requirements of stormwater management. The cities in the region shared a number of common characteristics: size, topography, and watersheds. An informal working group composed of representatives of Johnson City, City of Bristol, City of Elizabethton, and the City of Kingsport was established to develop a regional response to the permit regulations. From that initial collaboration, they chose to collectively engage a consultant to provide advice to the regional partners. 

The Northeast Tennessee Regional Stormwater Planning Group split the consultancy fees roughly based on population. In return, they would work together on the intricacies of interpreting the vagaries of state permit regulations and use the consultant to draft the required ordinances for each of the cities. This resulted in a measure of regional equilibrium in local stormwater regulations that helped the cities present a consistent message to local developers. 

Similar to the Shelby County experience, the City of Kingsport stormwater manager insisted that there was no way they could have gained approval for a formal co-permittee relationship between their governments, but this informal collaboration saved them money and improved their regional consistency. Although Kingsport is no longer an active part of this effort, the effects of developing regionally consistent programs still linger today. 

Establishing a Stormwater Utility

The stormwater program in Kingsport struggled to obtain adequate funding to provide the desired level of service for residents. To counter this, it embarked on the development of a local stormwater utility. 

It is often a contentious move to establish new fees or taxes in local government, so the Kingsport stormwater department involved the wider community in the decision. The department created a Stormwater Advisory Board, composed of representatives from prominent community groups and non-profit organizations, as well as industry and the development community, all of which entities were seen to be potentially impacted by the levying of a stormwater fee. 

The Stormwater Advisory Group as a whole set the fee and decided how it would be levied on residents, taking care to align the charges with the problem. Because property value has no inherent link to the generation of stormwater from a site, they instead used a measure of impervious area to calculate the fee that would be charged. The development of an independent source of program funding allows the stormwater department to be self-sustaining and to invest in the resources, manpower, and equipment needed to successfully manage stormwater for the community. 

The approach the City of Kingsport took to collaborate with regional jurisdictions on implementing the Phase II stormwater permit helped all of the cities involved develop a regionally consistent program style. This consistency approach was seen as important in the presence of inter-city economic competition. The City of Kingsport’s strategic and inclusive approach in developing a utility will produce long-term financial support to provide a greater level of service for residents while ultimately achieving water quality goals.

Eastern region: Knox County and the Town of Farragut
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Introduction

The Town of Farragut lies within Knox County, along with the City of Knoxville, in the eastern region of the state. Both the Town of Farragut and Knox County are regulated under Phase II of the Tennessee stormwater permit. Although the programs are quite different – Knox County covers over 400 mi2 while the Town of Farragut covers a jurisdiction of only 16.2 mi2 – there are also many similarities and collaborations between the two. Both struggle with the availability of resources to conduct program activities, mostly due to current political environments. Both have conducted cooperative public education and outreach efforts, and collaborated internally and externally to overcome some of these support and resource constraints. 

Featured strategies: Reduce program costs: collaborate externally

The Town of Farragut and Knox County have collaborated extensively within the region on their respective stormwater management programs. The collaboration began as the Town of Farragut established its program and reached out for advice and direction to the wider county, which had more extensive experience with stormwater management.

As the two programs have evolved and grown, they have supported each other and collaborated on many community events, including supporting the annual EarthFest, participating in Waterfest, and conducting rainbarrel workshops. Starting in 2013, they also cooperated to host the annual East Tennessee Development Symposium, a regional educational event aimed at the development community. 

Knox County and the Town of Farragut have also historically cooperated in the Water Quality Forum, a coalition of diverse partners, including municipalities, utilities, non-profit organizations and businesses, working to keep the waters in East Tennessee clean. Participation in this group has provided a forum for the partners working for water quality in East Tennessee to share ideas, collaborate on projects, and keep abreast of recent activities occurring in the different organizations.  

Evolving from partnerships fostered through Water Quality Forum emerged two ambitious restoration projects focused on local watersheds – Stock Creek and Beaver Creek.  The Beaver Creek Task Force concentrated efforts on restoring the physical integrity of an urban-rural stream in Knox County that was undergoing significant development pressure. Together with local partners, the Knox County government, led by the stormwater department, provided labor, expertise, and equipment to support the project to restore Beaver Creek watershed and manage the impact of residential stormwater runoff. Partners on this project included many of the Water Quality Forum coalition, University of Tennessee researchers, and federal agencies.

The Beaver Creek Task Force obtained significant funding for the project through the Tennessee Department of Agriculture, TDEC, and the USEPA. As an offshoot of the restoration effort in Stock Creek watershed, an analytical technique was developed in collaboration with University of Tennessee research partners that distinguishes bovine from human-sourced Bacteriodes, which is a bacterial indicator of fecal matter (also associated with E.coli)
. This has proven to be a useful tool that has helped stormwater programs across the state demonstrate the relative impacts of municipal versus agricultural pollutant sources to stream impairment.

Knox County has invested in many capital projects and restoration efforts over the past decade of coverage under the permit. Particularly, the county stormwater program has supported the development of outdoor classrooms on county school grounds and has extended and supported these projects with educational outreach conducted by its seven-member AmeriCorps volunteer team. The Town of Farragut has recently completed its first outdoor education project in a similar vein to the Knox County projects, and also recently hired an AmeriCorps intern to support the stormwater program. This combination of capital investment in environmental and stormwater education, and school outreach in the form of the AmeriCorps volunteers allows the two stormwater programs to overcome constraints in manpower to provide long-term stormwater education as part of the permit requirements. 

Within the wider region of East Tennessee, stormwater management is not something that is publicly supported by many elected officials. Despite this absence of strong political backing for the stormwater program, each of these governments has advanced the profile and value of stormwater management in its community. Through extensive informal collaborations with external partners, these two programs work in tandem to send a united message about the value of water quality and the importance of stormwater management to the wider Knox County region. 

Eastern region: Blount County
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Introduction
Blount County lies on the eastern border of the State of Tennessee and North Carolina. It is home to part of the Great Smoky Mountains National Park in the eastern part of the county, which attracts millions of visitors each year. Traditionally resistant to perceived government interference, Blount County government only recently gained the ability to conduct zoning in the county.  

Featured strategies: Promote the program; promote benefits to elected officials
Blount County government recently experienced significant backlash from concerned members of the community over some of the requirements of the stormwater permit. Traditionally resistant to planning and government regulation of land use, citizens in Blount County reacted strongly when the local government attempted to pass an ordinance requiring streamside buffers on new or redevelopment projects, as a result of stormwater permit regulations. 

Significant uproar derailed the passage of these ordinances and forced the stormwater program to retreat back to only applying the regulations to the urbanized areas of the county and to enter into a battle with the state about the required width of riparian buffers under the permit. Buffers widths were not specified by TDEC in the permit, due to the array of different soil characteristics across the state. Blount County, perhaps brazenly, offered to specify 5-foot buffer widths. TDEC declined to accept this width and instead re-wrote the permit to include a specification of 60-foot buffers on impaired streams. 

Elections have brought in new commissioners to the council (five of whom are ‘Tea Party
’ candidates). The stormwater manager will need to gain their approval for these requirements. Complicating this effort is the fact that Blount County elects 21 individual commissioners (a large number by local standards) and is required under the Sunshine Laws
 to publicly notify events where two or more elected officials meet. Each commissioner will therefore need to be approached individually to be briefed about the stormwater program, its requirements, and benefits in detail.

The political ideology of the incoming commissioners might prove to be problematic, but ultimately the program is federally mandated. If the local government does not do the minimum to comply with regulations, it will be subject to fines and enforcement action from TDEC or the USEPA.

Much of the resistance to these requirements have come from a small group of vocal citizens who associate these riparian buffers, not with water quality, but with the erosion of private property rights, associated with the United Nation’s Agenda 21 sustainable development goals
. It will be interesting to see how things develop for the stormwater program in Blount County. 
Eastern region: City of Athens
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Introduction

The City of Athens is located in McMinn County in the southeastern part of Tennessee. With a population of just over 13,000, it is surrounded predominantly by agriculture. Some significant industry is located within the city but, in terms of growth, Athens issued fewer than 10 building permits in 2013
. Per capita income and median house prices are among the lowest of regulated communities in Tennessee. 

Featured strategies: Promote the program: link to ‘hot’ topics, invest in capital projects; Reduce program costs: diversify funding, collaborate internally 

According to the results of my research, the City of Athens should not have an outstanding stormwater management program. The combination of its small size, relative isolation from other permit-regulated communities, low affluency, and the regional influence of agriculture are all factors that respondents identified as negatively affecting the ability to implement permit requirements. 
Off paper, the City of Athens has put in place a comprehensive and ambitious program. It has installed more stormwater green infrastructure projects than any other Phase II community this author has come across in Tennessee. Its capital works include infiltrative pavements, detention ponds, wetlands, green infrastructure demonstration sites, community parks, community orchards, agricultural capital improvements, stream restoration, and alternative energy. Table 7 describes recent projects.

Table 7. Recent Stormwater Infrastructure Projects in City of Athens
	Project Name
	Problem addressed
	Funding Partners
	Community Partners
	Benefits Gained

	Sidewalk Pervious Pavement
	Localized flooding
	TDOT
	Adjacent homeowners
	Less flooding

BMP demo.

	Dam Removal/

Creek Clean ups
	Localized flooding
	Student volunteers provided manpower
	Wesleyan College
	Less flooding

Water quality

	Fencing cattle
	Water quality- bovine E. coli
	TN Dept. Ag.

TDOT
	Property Owners/UT Extension
	Water quality

	Wetland
	Water quality/Flooding
	USEPA

TVA 
	Library

Wesleyan College
	Water quality

BMP demo.

	Raingarden Orchard
	Localized flooding

Community need
	Wesleyan College
	Wesleyan College
	Less flooding

BMP demo.

	Raingarden Community Gardens
	Localized flooding

Community need
	YMCA
	YMCA

Keep McMinn Living Well
	Less flooding

BMP demo.

	YMCA Parking Lot
	Community need for a parking lot
	Green Development Grant: TDEC, TVA, TNSA, TDOT
	YMCA
	BMP demo.

	McMinn Living Heritage Museum
	Localized flooding
	University of Tennessee

USEPA
	McMinn County
	Less flooding

	Stream Restoration
	Water quality
	TDOT
	Wesleyan College 


	Water quality

	Solar Energy
	Funding 
	Clean Energy Grants
	-
	Ongoing source of funding


Shawn Lindsey, the City of Athens public works Director shared some of his advice for others in the state on implementation of the Phase II permit requirements:

1. Conduct regional planning and have a plan so you know what you and your community needs 
The City of Athens took part in the regional McMinn-Meigs County Urban Growth Readiness planning project in 2008. This planning process was critical in educating developers, bankers, and the general population on the kind of growth the region could expect in the next 10 to 12 years, and also how, if not managed skillfully, development could lead to problems with water quality, and limit growth and quality of life.  

The City of Athens public works department, which houses the local stormwater program, tried to understand initially what the pressing water quality issues were locally, and focused its effort on addressing those issues first. It found the city had a significant problem with bovine-sourced E. coli entering city streams from county farms. To avoid conducting projects in the county with city funds, grant funds were secured and, in partnership with the University of Tennessee Agricultural Extension Office, the public works department worked with some large farms in the county to fence cows out of the streams, set aside buffers, and plant vegetation in riparian zones. 

It was also important for the program to understand local needs. Shawn Lindsey described the importance of this, “If you think people are going to be real excited about water quality you’re wrong but if you can link issues… like one of the issues we’ve linked here lately is obesity.” The city has also linked flooding issues to stormwater management, partly because flooding and stormwater are physically interconnected processes, but also because flooding was a problem the community wanted solved.

The city linked these flooding problems to water quality by conducting large-scale creek cleanups that involved community volunteers in removing debris, like cars, shopping carts and tires, from local creeks. These cleanups served a few purposes: firstly they removed obstacles to water flow in the rivers and immediately reduced localized flooding, but they also brought the community out and into the creeks, which expanded community support for water quality and formed relationships with between the city and its stakeholders. 



In addition to cleanups, the City of Athens public works department worked to solve flooding issues by building detention ponds across the community that would store water and release it slowly, which has the benefit of solving water quantity problems, as well as allowing for sediment and suspended solids to settle out.

2. Get people involved, tell them what your needs are and get their help

Perhaps starting with the regional effort to plan for growth and water quality, the public works department found many partners in the community to help it identify and solve water resource problems. In addition to planning groups, there was also an active watershed group in the region, involving members of USEPA, TDEC, Tennessee Valley Authority, and the University of Tennessee Agricultural Extension Office. This broad-based watershed group provided an opportunity to gain the buy-in of organizations that might be able to assist with or fund projects. The city also established local relationships with community stakeholders, such as the YMCA, Wesleyan College and the McMinn Living Heritage Museum; these relationships provided further opportunities for water quality and stormwater improvements.   

One of these community stakeholders, the YMCA, developed a need for additional parking space, but the cost to build a lot was prohibitively high. The City of Athens public works director saw an opportunity to make stormwater improvements as well as meet the need of the YMCA. The city successfully applied for a Green Development Grant
 to install a green infrastructure demonstration site on a publicly owned parcel of land that could also be used by the YMCA as a new parking lot. The city was able to use in-house labor for the project and reduced the cost for the YMCA to a little over a third of the estimated original cost. 

In addition to being able to make the project less costly for a worthy community organization, the city was able to develop a site within the city limits to demonstrate the effectiveness and aesthetics of green infrastructure. Using public works staff to install the BMPs also increased the skills and capacity of these city workers. 

In another prominent project, again partnering with the YMCA as well as Wesleyan College, the public works department, built a series of rainwater-fed community gardens. The program once again linked this project to ‘hot’ community issues, namely obesity and poverty. 

These gardens provide free vegetables and fruit to the community, using donated land with very little investment of public resources or required maintenance. 

In a further project, the construction of a large wetland in the city, the department solved a flooding problem and overcame financial constraints for the City of Athens Library. The library had an empty lot adjacent to its building and a stream, and they could not afford to maintain the lot. The public works director suggested developing the site into a wetland with trails for public use that could also be used for library fundraisers. Now the site acts as a stream buffer that filters pollution, a demonstration site that provides information on native wetland vegetation and on the value of wetlands, and a place where the library and the wider community can hold events. 

The public works director was proactive in finding grants to help support projects in the city. He has received grants from Tennessee Valley Authority, TDEC, Tennessee Department of Transportation, and Tennessee Department of Agriculture (319 funds). In addition, partnerships established with local stakeholders have led to donations of land for the installation of stormwater projects. Using in-house labor for these projects has had the added benefit of expanding the capacity of city workers and reducing project costs. Also, using the public works staff for construction of these projects has educated the staff on the importance of stormwater management and made the program less vulnerable to failure by spreading expertise across the organization.

3. Celebrate your success with your partners
Finally Shawn Lindsey suggests celebrating your successes. Successful projects gain publicity, and that publicity helps people feel good about being involved in these projects. The public works department also built a hobbit house for the local Keep McMinn Beautiful organization that conducts the Phase II permit education and outreach activities for the City of Athens.  These fun and publicly supported projects help raise the profile of the stormwater department in the community and, consequently, strengthens political support for the program. 

Effects of a ‘champion’

His colleagues say that Shawn Lindsey has a passion for everything he does. He doesn’t represent a community that has plenty of money, or a sole-purpose stormwater department, or a particularly well educated public. But by strength of personality and imagination, the stormwater program in the City of Athens has pulled people together and achieved impressive results. 

The stormwater program in the City of Athens is an example of the benefit of having a dedicated program manager who is in the right place in the city hierarchy and who has an outgoing and problem-solving personality, the necessary organizational skills, access to adequate expertise, equipment, and manpower, and the dedication to achieve not only the outputs of the permit requirements, but the grand outcomes of water quality.

Eastern Region: Hamilton County
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Introduction

Hamilton County surrounds the City of Chattanooga in the southeastern corner of Tennessee, on the border with Georgia. The county itself covers 542 mi2 of land and holds a total population of over 330,000 people.

Featured strategies: Relationships/Formal collaborations: co-permitting

Hamilton County contains nine incorporated places regulated under the Phase II stormwater permit. Seven of these municipal governments, along with the Hamilton County government, formed a single coalition that conducts stormwater program management as co-permittees. 

Hamilton County, the lead permittee in this partnership, employs all of the program staff and conducts most of the permit-related activities with those staff. A former employee of a partner municipality initiated this co-permittee alliance. Realizing how difficult it would be to fund the entire program, considering sampling, monitoring, and mapping requirements, the staff member approached other municipalities and the county to propose this collaborative arrangement. 

All municipalities but two chose to participate in what is named the Hamilton County Water Quality Program. The program applies requirements of the Phase II permit only to urbanized and incorporated places of the county, primarily because that is where impairments originate, but additionally because the cost would be prohibitively high to apply it countywide. Hamilton County charges a stormwater fee to each of the municipalities who, in turn, charge their residents in order to fund the basic county-wide program.
In establishing the co-permittee relationship, the partners developed an Interlocal Agreement that sets out clearly the responsibilities of each government to the program. Each partner is required to make changes to its code of ordinances to allow Hamilton County Water Quality Program staff members to enforce the stormwater permit and the terms of the interlocal agreement within each partner jurisdiction. If the Water Quality Program were ever to face fines by TDEC for non-compliance, Hamilton County would take liability and subsequently, the non-compliant jurisdiction would be required to take action to get back in compliance with the program.  

Since the program started, new officials have been elected in the partner municipal jurisdictions, and there have occasionally been attempts to sever ties to the countywide program. Once new elected officials are fully informed of the federal requirements, however, they have (so far) always decided it was more cost effective to stay in good standing with the program. Benefits also extend beyond cost effectiveness, says Leah Crisp, the program’s Water Quality Coordinator. Entry to county schools to conduct educational outreach is much easier when approached as a collaborative countywide effort, and the education is regionally consistent. Collaboratively, the program can afford to employ a full-time person to review plans, full-time monitoring staff, and a full-time educational outreach person to support all of the municipalities. Individually, this expertise would be beyond the reach of most of the smaller governments’ budgets.

As a countywide program, capital projects are not a priority. The focus is on achieving the basic requirements of the Phase II permit, including sampling, mapping, monitoring, construction site runoff management, and educational outreach. The program permits additional stormwater fees to be collected by the individual jurisdictions to be used to fund storm system repairs or other capital improvements, such as stream restoration or green infrastructure projects, as needed. Because of this allowance to conduct individual projects, there is no need for the partnership to fund, conduct, or negotiate large capital improvement projects.

This formal collaborative arrangement provides benefits extending beyond many of the informal partnerships already described. Regionally consistent enforcement, and cost-effective support in the form of expertise and manpower to conduct the most resource-intensive parts of the Phase II permit requirements, as well as the ease and consistency with which municipalities can rely on the county to lead the program, have provided many benefits to the partners. Problems could potentially arise, however, if jurisdictions fall out of compliance with the permit, or if jurisdictions at some point desire to put in place more stringent measures to achieve water quality improvements. Time will tell if the partnership will survive through future permit cycles, but, as respondents in interviews noted, the Hamilton County Water Quality Program works because they have spelled out very clearly the responsibilities of each partner to the wider program, and each program benefits from the relationship. 

Statewide: Tennessee Stormwater Association

The Tennessee Stormwater Association (TNSA) assists communities in the implementation of the Phase II NPDES permit through a variety of means, mostly focused on education and outreach. The Association holds regular regional chapter meetings, which bring together local stormwater staff from permit-regulated communities. Respondents in interviews often cited these regional meetings as being ideal opportunities to share ‘war stories,’ swap ideas and keep up to date on regional trends and happenings. In addition to these regional meetings, the Association organizes an annual statewide conference, bringing together representatives from most permit-regulated communities across the state, and holding seminars and workshops on relevant topics, including regulatory changes. Jennifer Watson, the Executive Director of TNSA, says: 

People from other states often ask me why we have such a great synergy between the members in our Association. I think it is because many of our members have worked together since the regulations were first introduced and have a great history and camaraderie with each other. In other states, the municipalities are scared of the regulators, but here many folks have gone back and forth between working for the state and for the local governments. These relationships have helped TNSA become a credible and robust association to support local governments in this permit.
In addition to bringing together the regulatory sectors and the local governments to collaborate and share ideas, a major goal of TNSA is education. Since Watson came on board as the Executive Director in 2013, the Association has begun to host regular workshops on how to achieve permit requirements. Recently, a statewide series of workshops focused on the new permanent stormwater requirements that were introduced under the 2010 Phase II permit. Newly required ordinances related to permanent and green stormwater infrastructure were likely to cause anxiety amongst developers and elected officials, and the workshops aimed to share the experiences and lessons of the communities that had already introduced ordinances in their communities. 

More recently, Watson has been supporting local elected officials in their understanding of stormwater permit requirements and facilitating mentor connections between cities. The City of Chattanooga recently called upon Watson to assist a councilor who is the chair of the committee overseeing the new permanent stormwater ordinances. Although the councilor was supportive of the measures to introduce green stormwater infrastructure to city development, he anticipated some pushback from developers and wanted to be equipped with information with which to defend his stance. Watson connected the councilor with other similar sized regional communities who could share their experiences of introducing similar measures in their cities. Watson sees this a future opportunity to continue to support MS4s across the state, and hopes to initiate a snowball effect, where elected officials supported by TNSA will go on to help educate other communities in the state. 

The Tennessee Stormwater Association actively reaches out to organizations, communities and individuals to make connections, promote benefits of the program, and share information about how to improve implementation under the stormwater permit. 

Statewide: Tennessee Water Resource Research Center
The Tennessee Water Resource Research Center (TNWRRC) is a federally designated research institute that serves as a primary link between water resources experts in academia, government and the private sector. Tim Gangaware, the Assistant Director, focuses much of his time supporting staff in local governments across the state, providing training for Level 1 and Level 2 Erosion Prevention and Sediment Control certification (a requirement for stormwater program construction site inspectors) and conducting and facilitating water-focused research projects.  Through his involvement with the TNWRRC, Tim has gained extensive experience with the implementation of the NPDES permit across the state. He suggests that there are strategies that have worked well for communities to overcome constraints in their program implementation. In particular he describes strategies to promote the program to elected officials and to create partnerships with organizations in the community to achieve program goals. Some examples of community organizations that have worked with TNWRRC to help advance the goals of stormwater programs are described in more detail below:

TN Yards and Neighborhoods: 

TN Smart Yards is a University of Tennessee led program that guides and assists Tennessee residents and neighborhood associations on practices they can apply in their yards and common spaces to create healthier living spaces and communities. With recommendations for homeowners to reduce water use, use appropriate quantities of fertilizer, manage soils and mulch, and protect the water's edge, this program fits nicely with the Phase II program requirements to reduce pollutant loads in stormwater runoff. The program develops user-friendly, attractive materials and holds workshops to educate homeowner associations and gardeners on how they can contribute to healthier communities. 

Cumberland River Compact and other watershed groups:

Since 1997, the Cumberland River Compact and its members have worked to improve the quality of water in the Cumberland River Basin, through education, collaboration, and action. Many goals align between community watershed organizations and local Phase II stormwater programs. Collaborations between watershed organizations and local governments can help supplement lack of resources and manpower, mobilize volunteers in the community, and help local governments meet public involvement goals. As demonstrated by the experience of the City of Athens, community watershed associations are often forums for collaboration with other interested professionals and academics in the area who can contribute skilled expertise to the watershed. 

UT Agricultural Extension

University of Tennessee Agricultural Extension has an office in every Tennessee County, providing educational programs and research-based information to citizens throughout the state. UT Agricultural Extension offices provide unique opportunities for collaboration with farmers, and with youth through the 4-H program and with gardening enthusiasts through the Master Gardeners program. Collaborations with UT Agricultural Extension offices offer promise for isolated communities.

Local School Districts
Public education is an integral part of the Phase II permit requirements. There are plenty of opportunities to incorporate water quality education into school curriculums, to go beyond a basic class-based lesson and foster unique and exciting experiences for students. Adopt-a-stream programs can create opportunities for schools and other community organizations to adopt a local waterway, to learn about it and to undertake activities to protect it. Rain gardens and outdoor classrooms can be installed on school grounds to promote education and at the same time reduce the effects of the site imperviousness on nearby waterways. Further opportunities can be found for 4-H clubs and scout groups to conduct special water quality projects. Teachers are often very supportive of these efforts to extend learning and conduct project-based learning. 
Quantify current work
Tim also suggests cities and counties should first examine the current governmental operations prior to establishing a new stormwater program. There are many common governmental activities that can be claimed under the permit requirements in annual reports. Many different departments in local government take actions that can be claimed as is, or easily modified to be claimed as action under the requirements of the Phase II permit. Government efforts to invest in parks and green spaces, to solve flooding problems, to maintain streets and public property, to provide recycling, and to conduct household and yard waste pickups all contribute to reducing pollutants in urban stormwater runoff. An added benefit of assessing operations to claim current work is that a comprehensive review of government operations impacting stormwater runoff can provide a thorough foundation with which to develop an integrated and efficient stormwater program. 
5.2 Discussion of Findings
Innovations put in place by permit-regulated communities across the state vary in their complexity. As Rogers (2003) described, innovation is simply something that is new or perceived to be new in that place, but is not necessarily new beyond that setting. Many of the strategies listed in the previous case studies are not ground breaking, but are simply common sense solutions to overcoming constraints.  
A pattern that emerged from this research that had not been immediately apparent beforehand was just how regional these local government innovations are. Across the state are pockets of innovation and characteristic regional styles of stormwater management program implementation. In the western region of the state, governments are more likely to be supported by utility funding structures than in other places
 and, among those western Tennessee communities I studied, less focus was placed on public education and outreach in the program activities, and fewer collaborations established. The beginnings of regional partnerships appear to be emerging in the formation of the Shelby County sampling coalition and the cost-sharing approach to publishing public education materials, both of which are responses to resource constraints. This may suggest that the presence of consistent funding via utility fees may reduce the necessity for stormwater programs to cooperate on less costly endeavors with their neighbors. 

 Communities located in the central region of Tennessee are slightly further ahead in the development of regional working groups and have gained some traction with those partnerships. Public education has been a focus in central Tennessee, possibly the result of a highly valued natural environment and the presence of active community watershed groups, such as the Cumberland River Compact and the Obed Watershed Community Organization. 

 In the east, cooperative partnerships are a strong theme, but political and community support for program goals has been more problematic. Blount County’s peculiar situation involving Agenda 21 conspiracy theorists was unusual, but similar threads of ideological resistance were evident in the expressed need for some stormwater departments to work ‘behind the scenes’ and under the political radar while conducting program goals. The desire for some elected officials to conduct ‘minimum’ programs limited the scope for stormwater programs to achieve success in improving water quality. 
At the same time that regional differences are evident in these results, innovation driven by ‘individual determinants’ is also evident (Berry and Berry, 1999). Particular conditions have led to innovation in some locations. For example, in Mt Juliet, Gary Gaskin was the primary driver behind much of the innovation that occurred there, prompted by his own department’s resource and staffing constraints and his need to find partners in the implementation of his program. In Blount County, the unique emergence of strong community resistance has led to a more hesitant and diplomatic approach to stormwater management. In Hamilton County, the co-permittee structure was introduced in response to the particular local presence of many small, regulated municipalities. The approach these communities took would not necessarily work in other locations. Characteristic of the Phase II stormwater program is its ability to be tailored to meet the specific needs of each community, rather than dictating technology or discharge standards.  This custom-designed regulatory approach means that stormwater programs have many valid alternative approaches for solving stormwater pollution. This opens doors to the communities in Tennessee to look further afield for strategies and partners to overcome their constraints. The approach taken by the City of Memphis, partnering with an international non-profit, exemplifies a possible global-scale collaboration. 

Many communities across Tennessee innovated in direct response to the constraints they faced locally. A stagnant economic environment was overcome by making implementation cheaper through sharing resources and costs, and reducing barriers to compliance. Many programs obtained program funding for capital projects through grants from governmental organizations, such as Tennessee Department of Agriculture, Tennessee Department of Transportation, Tennessee Valley Authority, TDEC, and the USEPA, which helped them do more with fewer of their own resources. Many others collaborated internally with other local departments and divisions to share resources and expertise and to integrate program goals into the wider government operations. Others collaborated with statewide institutions, such as MTAS and University of Tennessee Agricultural Extension that provide free services. 

Another strategy to overcome stagnant economic environments and the limitations they posed for availability of program funding was to introduce stormwater fees or taxes. In doing so, the City of Kingsport took pains to ensure the levying of fees would be perceived as fair. Fairness had also been a prominent concern in the study of Martin County, Florida conducted by McLemore and Rose (1997). A further suggestion from one interview was the future possibility of establishing region-wide utilities that operate in a similar manner to water and sewer utilities. One drawback to this approach would be the distancing of the stormwater program from fundamental government operations, such as land-use planning and parks and greenways, which provide many opportunities for a stormwater program to become more integrated into government operations. McLemore and Rose (1997) described the benefits of a paradigm shift that moved the focus from a simple achievement of permit outputs, to folding stormwater management into the breadth of government operations similar to the strategy of the City of Athens, which incorporates stormwater management into the entire public works operations. Creating regional utilities would separate the management of stormwater from land management and planning processes, which are crucial tools in reducing the impact of municipal runoff on waterways.   

An already degraded natural environment was difficult to overcome, due to the lack of value placed on water quality. Linking water quality to growth was one strategy communities used to convince elected officials of the need to invest in pollution prevention. Constraints to growth caused by deteriorating water quality, for example, restrictions placed on sewer utility discharges that limits new housing developments, can be significant drivers for elected officials to improve water quality. Branding the stormwater program was also a possibility in some places, and linking or integrating program goals into wider community needs or hot issues helped programs gain momentum in spite of less than optimal natural conditions. In agricultural communities, some stormwater programs faced difficulties due to the perception of a double standard with the exemption of agricultural runoff under the NPDES. Local governments overcame these constraints by acting in concert with UT Agricultural Extension and the Natural Resources Conservation Service (NRCS) to identify specific agricultural pollutant source areas and help those farmers install systems to protect water quality. 

Isolation had a strong influence on the ability of communities to innovate. Isolation began to affect cities as early as the anticipation of regulations, where isolated communities are less likely than those surrounding a Phase I community to be prepared for inclusion in the program. The negative effects of isolation were seen to persist throughout the implementation process, with isolated communities also at a disadvantage because they lacked collaborative partners with whom to share costs and resources. Union City, as well as many other rural communities, has reached out to MTAS for support in writing ordinances, obtaining advice about program structure, and establishing stormwater utilities. The potential exists for MTAS to extend that support, essentially acting as a collaborating partner with the more isolated communities. 

White and Boswell (2007) found, in their research on innovation, that wealthier and more populous communities had anticipated the regulations prior to the introduction of the Phase II program and had put in place better quality plans than those that had not anticipated the regulations. In Tennessee, many cities had accepted responsibility for the rudimentary management of stormwater as part of the services provided to their residents, but the link between that formative offering of stormwater management and the evolution towards the progressive implementation required under the Phase II permit program is not clear. Although anticipation of regulations can be helpful to communities in sharing ideas and gaining collaborating partners, I did not find that being wealthier or more populous provided much of an advantage in creating innovative solutions to overcome constraints. Instead, the innovative approaches I have explored in this chapter have many times stemmed from facing constraints. The desire to overcome resource and other constraints drove people together to share costs. In collaborating in this way, they were better able to address the problems of stormwater management. The side effect of this desire to share costs and resources was that cities received regional perspectives, developed more efficient operations and gained feedbacks that strengthened programs so that they were better able to achieve the complex interlinked goals of reducing non-point source pollution.
The most prominent constraint seen across the state was the lack of political support, and there was evidence that this had impacted programs through the lack of commitment of elected officials to support enforcement, provide funding, and facilitate changes in standard procedures. In terms of overcoming this, strategies were put in place by some communities to make the program more socially acceptable, and thus develop political support through constituency pressure. Communities did this by making stormwater best management practices more visible to developers and the wider community; by demonstrating the cost savings and effectiveness of green infrastructure, making the program cheaper, both for developers and the government; by doing more with less through sharing costs and collaborating; and by reaching out to other communities to create regionally consistent regulations, so that inter-city competition would be reduced. 

In addition to these tactics, respondents also suggested deliberately approaching elected officials and promoting program benefits. They suggested that accentuating successes and educating elected officials on the links between stormwater, water quality, drinking water, wastewater, and growth could be useful in obtaining political support. Other participants also suggested enlisting the help of champions in the community who could help promote program success. 

To further enhance political support, some MS4 programs instigated strategies to promote the value of stormwater management in the wider community. They conducted outreach and education in schools and through public events, they linked program goals of pollution prevention and water quality to obesity and flooding, they partnered with local organizations and leveraged opportunities that would meet the needs of both parties, and they made stormwater best management practices readily accessible and understandable. Making the program easy to comply with was a goal of many, particularly through reducing red tape and cost for development. Educating development professionals, such as engineering consultants, on the range of choices they have in site stormwater management was also seen as beneficial. As a final strategy, reliance on the threat of fines from TDEC for non-compliance was seen as a last resort for some faced with continued political opposition. 

The characteristics of the individual charged with implementation played a prominent role in the innovative response developed. Within the greater context of political support, dedicated individuals have the potential to make a great impact on water quality under this permit. Individuals are constrained within disapproving political environments, however, and this has occasionally resulted in more progressive stormwater managers losing their jobs. Although an individual can bring innovative ideas to the table, those ideas require political approval to reach fruition and make an enduring impact.
Although respondents did not identify the role of the characteristics of the individual implementer as playing a significantly large part in the success of implementation, looking at the results of my research across the state, I believe this played a more important role than was identified. Looking at patterns across the state, those that made significant strides in their programs, despite facing constraints, were those programs that were headed by innovative, determined and creative stormwater managers. The ability to solve problems and find low cost, non traditional or new solutions meant that those programs were able to do more with less, forge new relationships and alliances, and galvanize the community in support of program goals. Perhaps because the Phase II program is not a traditional NPDES permit with discharge and technology standards stipulated, there is a real opportunity for creative and innovative responses to solve the environmental problems faced by increasing urbanization. By creating ‘incubators’ for stormwater managers - that is providing an environment of political support, or at least political non-interference, and creating a structure whereby the stormwater manager can focus primarily on program management - a creative individual can achieve impressive results with small financial output. 
Departmental characteristics influenced innovation, and some places put in strategies to supplement constraints by sharing resources, expertise, and technology (Wilson County Waters), partnering with external organizations (Knox County), sharing costs (Shelby County), reaching out to other departments (Metro Nashville Davidson County), and even cross training staff to incorporate stormwater goals across the entire public works division (City of Athens). 

Many strategies were developed at this ‘inter-personal’ level, where relationships and personalities mattered. Access to technology and data were constraints for some, and were particularly evident in communities not supported by GIS, which is a significant tool for spatial analysis of stormwater impacts and management of infrastructure (McLemore and Rose, 1997). Comprehensive databases can also help coordinate action across the breadth of government and provide consistency in the event that staff leave the organization. The City of Athens’ approach to cross training was also a viable approach to reducing the effect of turnover. Despite the fact that the City of Athens is relatively small and remote, the public works director reported a very low rate of turnover among his staff, possibly also the result of the varied workload and opportunities to develop new skills. 

Entering into regional planning activities helped the City of Athens determine where its growth would be and share that information with the wider community. Tennessee Growth Readiness projects were conducted across the state to anticipate regional growth and consolidate action to manage the effects of development on water quality. This planning effort was the result of a one-time grant from the Tennessee Department of Agriculture to conduct regional water planning across the state, and is not a repeatable or ongoing project. 

Not only are planning activities cost-prohibitive for smaller communities acting alone, but many smaller communities are essentially bedroom communities of larger urban areas, and require broader input for planning to be effective. Without the participation of the large urban center, plans by small outliers are not going to be particularly effective or accurate. Developing a regional comprehensive plan might provide opportunities for smaller communities to collaborate as regional entities and to cut costs by regionally selecting sampling sites and collaborating on stream restoration or agricultural improvements.  

Hamilton County’s approach to applying the Phase II permit regulations simply to the urbanized areas of the county, and doing so in conjunction with the various municipalities within its borders, aligns with the permit intent to reduce the effects of urban runoff. Many counties with distinct urban and rural areas might be well served by this approach, particularly if they have a large service area and correspondingly few resources derived from that area. Partial-area application of permit requirements could reduce costs and concentrate efforts on the sources of impairment. For municipal entities within the Hamilton County Water Quality Program, being able to rely upon the county to operationalize implementation offers a benefit, in that the city can concentrate efforts on local capital improvements rather than day-to-day operations. 

On the other hand, as McLemore and Rose (1997) also found, the integration of the stormwater programs into core government operations was a strategy for success. Opportunities to reduce the impact of stormwater management, for example, through low impact development (LID)
, could be lost if the management of the Phase II permit program rests outside of the city government. Applying the permit only to the urbanized areas of the state could also be problematic if development shifts in response to the regulations from currently urbanized areas into unregulated parts of counties. 

Statewide organizations have been active in helping local governments successfully achieve Phase II permit requirements. TNSA regional chapter meetings have provided a forum for sometimes isolated stormwater staff to share ‘war stories’ and information. MTAS has reached out to support many isolated communities across the state to provide support and advice. TNWRRC has facilitated relationships between university researchers and local governments working towards the attainment of improved water quality. The ongoing support by these organizations to the implementation of the Phase II programs across the state is essential, and there is great opportunity to extend their support further.   

Chapter 6: Conclusion
Instead of re-inventing the wheel, make the ruts in the road work for you. 

-Tim Gangaware
When the MS4 stormwater permit regulations were promulgated in 2003, it was clear that municipal runoff was a significant contributor to the impairment of the nation's waters. Since then, communities across the nation have adapted and extended their governmental operations to reduce the pollution entering waterways in the achievement of Phase II permit requirements. Variation in the achievement of these policy outputs over the last decade of implementation has provided an ideal opportunity to investigate the process of environmental policy implementation in Tennessee and to examine the factors that shape the policy outputs and associated outcomes. 

Supporting the findings of previous researchers, three main factors were seen to explain constraints in implementation of the Phase II permits and the innovative responses to those constraints by respondents in my study. Respondents further elucidated the complex relationships between what I termed determining factors (the underlying conditions, support, and characteristics) to produce the experienced constraints (the effect of these factors on the implementation of the program). I presented an expanded model (Figure 6) based on one derived from White and Boswell (2006) to show how the underlying conditions, local support for program goals, and characteristics of the places and people involved in implementation shaped the outputs and resulting outcomes of stormwater programs. 

Supplementing this expanded empirical model, I developed a diagram (Figure 29) to display the interactions between the determining factors and the policy outputs. This figure illustrates the complex relationships between the local conditions, perceptions of and support for program goals, and the actions of the implementers in the Tennessee experience of implementation of the Phase II permit. This figure summarizes the results from stage one of my research, which examined the detailed interactions between determining factors and experienced constraints in the implementation of the Phase II permits in Tennessee.
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Figure 29. Interactions Between Determining Factors and Policy Outputs in the Implementation of Phase II Permits in Tennessee.

NB: Arrows show the direction of the influence of each factor on another component of the implementation process. Dashed and solid lines differentiate multiple directions of influence sourced from the same factor. Influence can be multi directional. 

In answering the first of my research questions:

1) What factors shape the policy outputs and resulting outcomes in the local implementation of the NPDES MS4 Phase II stormwater permit across Tennessee?

I found that the factors that shape the implementation of Phase II stormwater permits are a combination of:

· Local conditions: the pre-existing economic conditions, the condition of the natural environment, and the degree of isolation or proximity from other permit-regulated communities;

· Support for program goals: from elected officials and the wider community;

· Characteristics of the implementer: the individual, the department, and the government organization responsible for implementation. 

In answering the second of my research questions:

2) How have these factors shaped the policy outputs and resulting outcomes in the local implementation of the        NPDES MS4 Phase II stormwater permit across Tennessee?

I found that, of the identified factors that shape the implementation of the Phase II stormwater permits, the most influential was seen to be political support for program goals. This political support was seen to influence the availability of resources, the ‘style’ of the program, and the opportunities to integrate program goals into the wider government. Also in this category, and seen to be moderately influential, were the perceptions and support of the wider community and the permit-regulated construction community because, at least transitionally, they influenced the political support for achieving program goals.

Local conditions were seen as pre-existing and not necessarily surmountable. The lack of a strong driver for water quality, beyond compliance with regulations, was seen to be the most damaging to achievement of permit requirements. Isolation was a negative influence on the ability of communities to successfully implement program requirements through the implementation process, and specific strategies will be needed to support isolated communities if their contribution is seen as important to the achievement of water quality outcomes. Stagnant economic conditions were seen to be the least intractable of underlying local conditions, with the most potential to be overcome by grants or other strategies to reduce program costs. 

Finally, the characteristics of the individual implementers: their personal traits and dedication to the achievement of program goals; the characteristics of the governmental department in which the stormwater program is housed: the availability of appropriate expertise, technology, and consistent staffing; and the characteristics of the organization: its relationships with others, the service focus, and the scale of its requirements, all shape both the implementation process and the ability to innovate in response to constraints. 

In answering the third and final research question posed by this thesis:

3) How have NPDES MS4 Phase II permittees in Tennessee innovated in response to constraints faced in implementation of permit requirements?

I found it apparent that the Phase II stormwater permit has prompted much innovation. Although many communities were already reviewing plans for stormwater management, conducting street sweeping, and planning for riparian green spaces, many more communities started on these activities in direct response to the permit regulations. Many communities new to the stormwater regulations were prompted to introduce pollution prevention ordinances and zoning for the first time, thereby initiating structural changes in local governance across the state. 
Individuals responsible for implementation, their skills, creativity and determination to achieving program requirements, and their ability to solve problems and develop creative solutions, were significantly important factors in the innovative responses developed by local governments. In many of the communities I studied, individuals led the program development, forged new relationships and partnerships to achieve more with less. In addition to the federal mandate requiring communities to solve problems associated with urbanization, the creativity of individuals charged with its implementation has resulted in new and unique methods to solve persistent environmental problems in Tennessee communities. 
The potential for innovative responses to Phase II permit regulations in local government in Tennessee is constrained by political will. When elected officials resist the regulations, the Phase II program will struggle to achieve policy outputs and its grand policy outcome of clean water. To achieve broad water quality goals, it is therefore essential to gain the support of local-level elected officials. The strategies that communities across Tennessee have put in place to develop that political support, from making the program cheaper to implement (City of Cookeville) to gaining public support (Wilson County), are integral to furthering the goals of improving water quality. 

As the Phase II program ‘screws are tightened’ and communities adapt to and accept their role in planning to improve water quality and prevent pollution, it will be interesting to see how communities overcome new constraints. Because many factors that constrained program implementation were seen to be transitional, perhaps, as time goes on, communities will naturally develop and adopt strategies to make program implementation easier and more successful. Hopefully, sharing strategies state- and nation-wide as they develop will assist in that evolution. 

Exploration of the policy implementation process is an essential reflective tool for federal, state, and local governments. As part of the policy-making process, implementation analysis helps policy makers design more effective programs and redesign existing programs to better address social and environmental problems. This research contributes to that process by exploring the underlying determining factors that shape the implementation of the Phase II program in Tennessee, but many of the lessons learned in this study can be used to interpret and anticipate constraints further afield. As respondents in my study commented, the experienced constraints in the implementation of Phase II programs are not one-dimensional – they are the result of complex interactions between places, people, and organizations. The influence of these places and people on policy is likely to hold true in other geographic locations and policy contexts. 

For this program and in the state of Tennessee, my research illustrates the most influential factors that shape the experiences of the communities charged with implementation. Elsewhere, a different set of determining factors might be more influential, but it is likely that they will include a combination of local conditions, perceptions of and support for the policy, and the characteristics of the implementing agency. Being able to identify the determining factors, as distinct from the experienced constraints, and being able to understand the interactions between those factors helps to design innovative responses to the constraints faced by the implementers of policy. And ultimately, supporting the implementers of policy is an essential method for securing the chances of achieving those grand policy outcomes.  

As the conclusion of this research, I list some suggestions for state and federal agencies that are tasked with supporting water quality goals and the local implementation of Phase II stormwater programs, to encourage the emergent innovations that communities have developed. I have also prepared a Toolkit for Local Governments based on this research, which can be found in Appendix B. 

6.1 Suggestions for Agencies Supporting Implementation of Phase II Permits

· State of Tennessee: Support regional planning
The State of Tennessee should support and encourage regular regional planning for growth and water quality to improve the implementation success for local governments under the Phase II program. A recent report from the Water Resource Technical Advisory Committee (2012) recommended that regional water-supply planning is crucial for managing water supply in face of droughts. This same approach would serve to protect water quality in the face of growth. Perhaps, as was suggested in the 2010 report to the Tennessee Advisory Committee on Intergovernmental Relations, the state of Tennessee could require and support the production of integrated water quality and water supply plans that account for future regional growth (Institute for a Secure and Sustainable Future, 2010). This would go a long way toward supporting local governments in their responsibilities to their citizens and to the state under the Phase II permit. 

If the State of Tennessee desires not to require local governments or utility districts to conduct such planning, perhaps an endeavor similar to the Tennessee Growth Readiness planning project could be again attempted. The legacy of that planning in places across the state, like the City of Athens, the City of Knoxville and others is still being positively felt.

· State of Tennessee: Collect, maintain and distribute data

Currently, local governments create their own data with which to conduct planning.  Reflecting upon the wide variety in fiscal ability among local governments, there is an ideal opportunity for an organization such as MTAS to supplement the collection, maintenance, and distribution of this information. For example, the current state GIS organization (TNOIR) is primarily focused on state agencies, departments and commissions, but not on local government. The state GIS clearinghouse for spatial data (TN GIS) is staffed by volunteers and supported by minimal technology. The potential benefits of investing in a statewide organization to collect, maintain, and distribute data to better support local governments in Tennessee could be tremendous, well beyond the world of stormwater permitting.  

· Expand and promote Municipal Technical Advisory Service (MTAS) stormwater support 
The Municipal Technical Advisory Committee is well placed to facilitate regional cooperation for grant applications that could be used to install demonstration sites in less wealthy, isolated or rural permit-regulated communities. MTAS should provide grant writing assistance for small governments that are not as familiar with the process. As many respondents noted, once one grant has been awarded to a community, it is easier to gain more. Building momentum in stormwater programs was often started with small green infrastructure projects that built the profile of the department in the community, created connections with local partners and government agencies, and attracted positive publicity for elected officials. 

MTAS should also further support communities by developing additional policy models beyond ordinances, possibly structural models, cost estimations, or sample job descriptions for stormwater departments. Given that many respondents felt there was an ideal structure for operating a stormwater department, perhaps this structure could form a draft operating model. Communities across the state commonly share BMP manuals, and draft utility ordinances have been developed. Draft operating models, procedural manuals, and the like could help to improve efficiency and standardize procedures across the state.  

· Tennessee Stormwater Association
The Tennessee Stormwater Association, a voluntary association of local governments tasked with assisting in the implementation of the Phase II program, is in an ideal position to centrally develop and package some of the strategies attempted in the regions across the state. TNSA should develop and distribute materials and information to support local governments in their efforts to gain the support of elected officials through:

· Developing publicity materials detailing economic benefits of stormwater management

· Distributing examples of success with stormwater management to local governments

· Sharing examples of successful regional strategies, for example school curriculum development

· Developing or supporting sustainability awards for local governments to enhance benefits of being progressive

· Developing statewide partnerships, such as contacts with Ag Extension Master Gardeners and 4H programs, or with the NRCS, then sharing these opportunities with local governments

· Supporting and assisting in regional development symposia, such as the one organized in Knox County, to promote better stormwater management to developers, government, public, academics, and elected officials. 
· Tennessee Water Resource Research Center

Communities across the state struggle to invest their resources cost effectively under this program. Many local government employees were unsure of how to most effectively restore streams and improve water quality with severely limited budgets. Tennessee Water Resource Research Center sits in a favorable location to facilitate such research on behalf of the MS4s in the state. By promoting the need for and value of effective stormwater management within academia, TNWRRC has the opportunity to engage researchers in the University of Tennessee to conduct vital research for local restoration and preservation efforts. The proposed Stormwater Management Assistance Research and Training (SMART) center will also bolster these research efforts. Many research collaborations between MS4s and the University of Tennessee have already been created and come to fruition. The offshoots of these projects have already made significant impacts on the achievement of the Phase II policy outputs. Continuing to facilitate these research partnerships significantly supports the abilities of local communities to successfully implement stormwater programs across the state. 
· Tennessee Department of Conservation and Environment
TDEC can support communities in the implementation of this program by better understanding the constraints local governments face in achieving Phase II permit requirements. Firstly, TDEC should approach a local government as a whole to ensure that the local government understands all that the program entails. Environmental Field Office staff could attend a meeting of the appropriate level of government and work with them early on to make sure they all know that they are all responsible for meeting permit requirements. Secondly, TDEC Environmental Field Office staff should continue to foster and develop the relationships with stormwater coordinators in their regions. Many examples were given of outreach by these EFO Staff to the local governments, but learning should occur in the opposite direction also – TDEC staff must be familiar with the processes of local governments, particularly the structural differences between cities and counties and the limitations of local stormwater managers when trying to operate in small, understaffed, and under-resourced positions. By supporting and assisting local stormwater managers, the TDEC EFO staff will likely have an easier time in the audits; and, by promoting the job stormwater managers do to the elected officials, they can achieve more in their positions. Providing cohesive, standard advice to municipalities across the state is also essential, and it would be beneficial to standardize audit procedures to remove regional differences or personal preferences from the audit process where they might exist.
· Federal Government

The provision of funding and grant opportunities for local governments has helped many communities in Tennessee further the goals of water quality improvement. These funding opportunities are particularly important for smaller governments, which otherwise would not have the ability to conduct capital projects. Ensuring that smaller, rural, and more isolated communities have access to these funding opportunities should be a priority. Federal government should recognize and support local government efforts to develop innovative responses to stormwater management. Particularly important are those local governments that do a lot with a little in the face of negative community perceptions of the program, limited budgets, or severely degraded natural environments. If Phase II permit requirements can be successfully achieved in these communities, then the potential to share these strategies with the scores of other communities that think these requirements are too resource intensive, too technical, or too intrusive, could mean that water quality improvement could be a reality in those communities that are currently struggling to achieve the basic set of requirements under these regulations. 

In a similar vein, more basic guidance documents should be developed for communities whose social, economic and environmental conditions reflect those of Tennessee. Progressive programs, such as the Philadelphia stormwater program, are often touted as ideal to local governments with a fraction of the budgets. Programs that large cities, like Philadelphia or Portland, have implemented have usually been in response to the threat very substantial fines and environmental consequences. The City of Philadelphia’s stormwater program was developed in anticipation of severe enforcements by the USEPA because of the city’s regular combined sewer overflows that significantly polluted local waterways. In most cities across the nation, these are not the prevailing conditions. Rather, they are faced with gradual pollution of urban waterways and a slow creep of urbanization that is neither severe nor sudden. Combined with rudimentary local government structures and limited resources, the desire of most local governments under this Phase II program is much more minimalist.  The USEPA must share strategies, which can be achieved by small and often rural local governments that will also improve water quality and quality of life.   
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Appendices

Appendix A: Semi-Structured Interview Scripts

SEMI STRUCTURED STATE LEVEL INTERVIEW SCRIPTS

State level

Purpose: to provide a state level perspective of implementation, to develop the categories of compliance, to assist in identification of barriers, and identification of communities that have overcome these barriers

· In your experience across the state, how have communities reacted to the stormwater plans? (Prompts: Positively, negatively, pragmatically, strategically....).

· Has this changed over time? (Prompts: Improved, declined, and evolved…)

· Have you seen any patterns in communities that have struggled to implement plans or in those who have found the process easier? (Prompts: Rich/Poor, Rural/Urban…

· What, in your opinion, have been the biggest factors to influence the ease of implementation in communities involved in the MS4 permit regulations? (Prompts: resources, perceptions, collaboration, refocusing events, champions…)

· Can you identify any strategies that communities in Tennessee have used to overcome barriers to implementation? (Prompts: co-permittee relationships, funding sources, consultants, networks, education campaigns…)

· Do you have any other comments on the implementation of the phase II requirements across the state of Tennessee that you would like to share?

SEMI-STRUCTURED REGIONAL LEVEL INTERVIEW SCRIPT

Regional Level Actors
· TDEC Environmental Field Office staff in Jackson, Nashville, Cookeville, Johnson City, Knoxville, Chattanooga, Columbia and Memphis. 

· TNSA Regional Representatives

· Development District Staff 

Purpose: to assist in identification of communities that have struggled with implementation, to provide background to the implementation stories of ‘struggling’ communities, to identify communities that have overcome barriers.

1) Tell me about your current and past role(s) in supporting the stormwater permit regulations for your region 

2) Can you tell me broadly about how the communities in your EFO region have reacted to the introduction of the NPDES Phase II stormwater permit and how easily they have implemented permit requirements?

3) In what ways has your office/your organization supported the communities in your region to implement successful plans?

4) Can you identify any barriers to the implementation of the permit in your region? (Prompt: resources, perceptions, collaboration…)

5) In what ways do you see the barriers you identified above shaping the quality of the stormwater management plans these communities develop? (Prompt: do they shape the types of BMP’s selected, the commitment of the local government to success, the efforts to reach the community…)

6) Are you aware of any communities in your region that have succeeded despite facing barriers such as you identified above? If so, please identify them. 

7) Can you provide examples of strategies they used to succeed (to overcome the barriers)?

8) Do you have any other comments about the phase II permit or about implementation in general you would like to share?
SEMI STRUCTURED LOCAL LEVEL INTERVIEW SCRIPTS
Local Level Actors

Purpose: to identify barriers to implementation of the phase II requirements, to identify how these have shaped the development of plans and to identify strategies communities have used to overcome these barriers.

1) Tell me about your current and past role in implementing the stormwater management plan for your community

2) Tell me a little about your experiences with the stormwater permit

3) Can you identify the strengths of your community’s plan? 

4) Can you identify the weaknesses of your community’s plan? 

5) Did your community anticipate inclusion in the program? 

6) Was your community already undertaking any of the activities required by the permit 

7) What barriers have you faced to implementation of the permit requirements? 

8) How have these barriers shaped the plan you put into place? 

9) Tell me about any strategies you employed to overcome these barriers and the outcome of this process? 

10)  Resources: (many of these can be answered by looking at annual report/NOI/audit information and are not necessary to be asked of interviewees)

a. Roughly, what are your ongoing annual costs for the program?

b. Are these annual expenses guaranteed by the council or by your department?

c. What makes up the largest component of these ongoing costs?

d. Has your community spent large amounts of one-off costs (associated with setting up new BMP’s for example)

e. How many full and part time staff does your community have dedicated to this program?

f. Do you have a stormwater utility fee? If not, why not?

g. How able do you think your community is to pay the costs associated with this program?

h. Have you ever applied for funding for your stormwater program? Please give examples.

i. Do you have any other thoughts on the effect of the availability of resources on the implementation of the program?

11)  Perceptions: (Using Likert scale such as Poor/Fair/No opinion/Good/Excellent)

a. What are your own perceptions of the program? (Poor/Fair/No opinion/Good/Excellent)

b. In your opinion, what are the (stormwater) department’s perceptions of the program? (Poor/Fair/No opinion/Good/Excellent)

c. In your opinion, what are the elected officials’ perceptions of the program? (Poor/Fair/No opinion/Good/Excellent)

d. In your opinion, what are the community’s perceptions of the program? (Poor/Fair/No opinion/Good/Excellent)

e. In your opinion, have these perceptions changed over time? If so, why?

f. Do you have any other thoughts on the effect of community, leadership and local government staff perceptions of the program?

12)  Organizational coordination

a. Do you require the cooperation of any other departments to put your stormwater management plan into action?

b. What is the affect of the quality of this cooperation on your program?

c. Do you regularly access support from any of the following sources?

i. Local EFO? What form of support? How often?

ii. State TDEC? What form of support? How often?

iii. Water Resources Research Center? What form of support? How often?

iv. TNSA? What form of support? How often?

v. MTAS/CTAS? What form of support? How often?

vi. Center for Watershed Protection? What form of support? How often?

vii. Local watershed associations? What form of support? How often?

viii. EPA? What form of support? How often?

ix. Stormwater Training? What form of support? How often?

x. Local development district? What form of support? How often?

xi. Any other organization or agency? What form of support? How often?

d. Are you aware of what other communities are doing in their programs?

e. Do you provide support or advice to any other communities on stormwater issues?

f. How flexible do you think your community is to changes in the main permit compliance focus, for example if TDEC or the EPA chose to focus more on introduction of the post-construction minimum control measure requirements rather than on managing construction permits? Do you think your government will be able to comply with requirements as successfully, less successfully or more successfully than you currently do?

g. Do you look into alternative methods to meet permit requirements, or do you try to keep with the status quo? Why?

h. Do you have any other thoughts on the effect of collaboration, support and networks on your community’s ability to successfully implement permit requirements?

13)  Do you have any other comments you would like to share regarding the implementation of the NPDES Phase II MS4 permit?
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Vita
Catherine Trudy Olsen grew up in Rotorua, New Zealand. She was passionate about environmental science at an early age and was her school representative to EnviroSchool- a conference for high school students across New Zealand, where she learned about human impacts on land and water systems. She spent her final year at high school volunteering with the Department of Conservation and was involved in many field trips to gather data on local bird numbers in the National Parks of New Zealand. She attended Waikato University in Hamilton, where she completed her BS in Biology with a minor in Ecology. She was involved in student politics while completing her undergraduate work and was elected President of the Waikato Student’s Union in 2000, where she assembled a team of student volunteers and significantly expanded the services of the Union for the benefit of students. Concurrently, she pursued a Bachelors degree in Social Science, majoring in Social Policy, realizing that the protection and restoration of natural systems was inherently intertwined with the wellbeing of human society. She worked for a semi-governmental agency upon graduating, working on TB vector control in agriculture. In this role, she interacted with the public to maintain the GIS and database records for farmers and their herds across New Zealand. Travel was next on her agenda, and for the next few years she lived and worked in South East Asia, working as an English language teacher in South Korea, Vietnam, and England. Subsequently, working as an administration team leader in Auckland City Council, supporting elected officials and the planning department gave her an insight into the workings of local government and the interactions between city planning and elected officials. After marrying her partner, Will, an East Tennessee native, she relocated to Knoxville, Tennessee and they had two children, Maya and Miles. The beautiful natural environment of East Tennessee inspired Cathy to re-enter the academic world in order to investigate the social and environmental interactions that shape resulting environmental policy. The journey towards the completion of this thesis has provided Cathy with the local understanding of the interactions between places and people that shape our world. It has also inspired her naturalization as United States citizen and the adoption of East Tennessee as her home. 

Figure 1. Phase II Regulated Communities in Tennessee





Figure 2. Operating Budgets for a Sample of Tennessee Stormwater Programs (n=30)  
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Figure 4. Adapted Empirical Model of Performance under MS4 Stormwater Program (Adapted by author from White and Boswell, 2006, p.156).





Figure 5. State and Regional Level Respondents’ Assessments of Factors that Determine the Ability of Tennessee Communities to Implement the Stormwater Permit Requirements





Table 4. Interview Respondents Identification of Common Factors  
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Figure 6. Expanded Empirical Model (second adaptation by author from White and Boswell, 2006)
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Figure 7. Nested Scales of Implementation





Figure 8. Selected Case Study Sites and TDEC Environmental Field Office (EFO) regions





Figure 9. Union City, Tennessee





Figure 10. Shelby County Communities 





Figure 11. City of Memphis, Tennessee





Figure 12. Metro Nashville-Davidson County, Tennessee





Figure 13. Wilson County, Tennessee





Figure 14. Think Green Think Clean Event. Photo by Gary Gaskin.





Figure 16. Students with Bags of Trash Collected


Photo courtesy of Gary Gaskin





Figure 15. TDEC Showing off Critters from the Creek


Photo courtesy of Gary Gaskin





Figure 17. Raingarden Installed Outside of Fiddlers Grove.  Photo by Cathy Olsen





Figure 18. Cookeville, Tennessee





Figure 19. Crossville, Tennessee





Figure 20. Kingsport, Tennessee and Surrounding Communities





Figure 21. Knox County and the Town of Farragut, Tennessee





Figure 22. Blount County, Tennessee





Figure 23. City of Athens, Tennessee





Figure 24. City of Athens Wetland Trail. Photo courtesy of City of Athens





Figure 25. Stormwater BMP Demonstration Site YMCA Parking Lot. Photo Courtesy of City of Athens








Figure 26. Students at the Wetland Trail Photo Courtesy of City of Athens





Figure 27. Keep McMinn Beautiful Hobbit House100% off the grid


Photo courtesy of City of Athens





Figure 28. Hamilton County, Tennessee
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An index of strategies to help local governments overcome constraints faced in the implementation of the Phase II permit
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List of acronyms:





DOT:	US Department of Transportation


EPA: 	US Environmental Protection Agency


EPSC	Erosion prevention and sediment control practices


LID: 	Low Impact Development


HUD:	US Department of Housing and Urban Development


TDA: 	Tennessee Department of Agriculture


TDEC:	Tennessee Department of Environment and Conservation


TDF: 	Tennessee Department of Agriculture Division of Forestry


TDOT:	Tennessee Department of Transportation


TNSA:	Tennessee Stormwater Association


TVA: 	Tennessee Valley Authority


USDA:	 US Department of Agriculture





Purpose:





This Toolkit for Local Governments was the result of research conducted by Cathy Olsen towards the completion of her Master of Science degree. The focus of her research was on the implementation of NPDES Phase II stormwater programs in the state of Tennessee. Semi-structured interviews were conducted with 13 state and regional participants sourced from:


Tennessee Department of Environment and Conservation, who administers the program in Tennessee


Tennessee Stormwater Association (a statewide association of local stormwater programs) regional representatives


Tennessee Water Resource Research Center, a University of Tennessee-affiliated federal research center supporting stormwater programs across the state,


These interviews informed the identification of factors that shape the implementation of local stormwater programs in Tennessee. After examination of these determining factors, she described conditions under which programs might face more difficulty implementing the Phase II program. These conditions are listed in the Key to Finding Appropriate Strategies section of the Table of Contents (pg. 3 of this toolkit). Finally, she conducted 14 local level case studies to explore the innovative responses developed by local governments across the state to overcome constraints faced in the implementation of this program. 


Based on the results of her research, Cathy developed this Toolkit to share strategies put in place by local stormwater programs across the state.





Cover credits: Photos by Gary Gaskin, and the City of Athens. 


From top left: “A reflective pool on a trail”, photo 2, student tours of the built wetland in the City of Athens, rain garden vegetable gardens, City of Athens, Hobbit House, Keep McMinn Beautiful, City of Athens. Last three photos courtesy of City of Athens.





Key to finding appropriate strategies 


Local factors affecting implementation:


1. Stagnant economic environment: 				see sections one, two and three


2. Pre-existing degradation of surface water: 			see sections one and four


3. Isolation: 							see section four


4. Developer resistance/lack of community support:		see sections one and three


5. Lack of political understanding, support or clash of brands: 	see sections one, two and four


6. Reliance on champions: 					see section four


7. Bad fit of program within wider department, 


understaffed or overreliance on consultants:			see sections one, two and four


8. County programs: 						see sections two and four


9. Poor inter-governmental relationships:			see section four





Section One Promote the Program


1. Public events


2. Link to “hot” issues


3. Brand it


4. Promote benefits to elected officials


5. Invest in capital projects





Section Two Reduce Program Costs


1. Collaborate internally


2. Collaborate externally


3. Collaborate regionally


4. Quantify and claim current work


5. Diversify funding





Section Three Make Compliance Easier


1. Reduce compliance costs and red tape


2. Educate construction staff





Section Four Strengthen Program: Relationships/Collaborations


1. Organizations


2. Find champions or informal collaborations


3. Co-permit or formal collaborations
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Section One


Promote the Program





It is crucial to gain the support of both politicians and of the wider community for the successful implementation of the Phase II stormwater permit program in local communities. Political support can raise the profile of the need for stormwater management in communities, supplement modest budgets with volunteers, leveraged manpower and expertise and to find opportunities to incorporate stormwater management goals into wider government operations. Lack of political support can severely limit program effectiveness. 





A strategy useful to local communities to develop support for the program was to promote benefits of better stormwater management and improved water quality, through education and branding. 





The following section presents some possible strategies that can be used to develop support for the program through promotion. 





Municipal and county permittees in the Tennessee Phase II stormwater program have staged many popular public events to promote their programs to the community and to elected officials. The focus of most of these events was environmental education with a focus on stormwater management. 


Promoting the program through public events serves two purposes: it develops support for the broad goals of the stormwater program amongst the community, and it also increases the citizens knowledge of the program, and in doing so trains citizens to spot illicit discharges and reduce their own pollutant impact on waterways. Some ideas for developing public events to promote the program are listed below:





Host an outdoor/healthy living event. 


Example: Urban Runoff (Nashville) 2014 was a 5km run organized by TNSA, Nashville’s Metro Water Services, and the Tennessee Department of Environment and Conservation. The race weaved its way past green infrastructure demonstration sites and along the Cumberland River, to highlight the links between stormwater management and water quality. Immediately following the race, a Water Quality Festival was held. The Urban Runoff included fun characters, like Smoky the Bear and Stormy the Raindrop. 


Learn more at: � HYPERLINK "http://tnstormwater.org/blog/uro5k/" �http://tnstormwater.org/blog/uro5k/�


Further examples: Sponsored trail runs, kayaking events, greenway/blueway exploration days





Host an environmentally themed festival.


Example: Earth Fest (Knox County) is a premier public environmental event attracts thousands of visitors annually. EarthFest is the product of a collaboration of many local agencies, including the City of Knoxville, Knox County and the Town of Farragut, all of whom use the event as part of their public education requirements under the stormwater permit. The festival features educational displays and games, kid friendly Enviro-Characters, giveaways, food and retail vendors and music. 


Learn more at: � HYPERLINK "http://www.knox-earthfest.org/" �http://www.knox-earthfest.org/� 


Further examples: Collierville Fair on the Square, Obed Watershed Waterfest





Host a stream clean up event.


Example: Think Clean Think Green (Wilson County) is an annual event involving student and community groups to clean up trash, hazardous waste in the community. 


Learn more at: � HYPERLINK "http://www.lebanontn.org/images/global/departments/public_works/engineering/stormwater/Think%20Green%20Think%20Clean%202012.pdf" �http://www.lebanontn.org/images/global/departments/public_works/engineering/stormwater/Think%20Green%20Think%20Clean%202012.pdf� 


Further examples Tennessee River Rescue (Hamilton County Water Quality)





Host design competitions for green infrastructure/LID


Example: The cities of Chattanooga and Memphis recently held design competitions for Low Impact Development. Entrants were local design firms who used the competition to promote their businesses and talent. The city benefits by gaining a popular, quality design for projects for a much smaller fee and gaining the public support and promotion that the competition affords. 


Learn more at: � HYPERLINK "http://www.chattanooga.gov/public-works/city-engineering-a-water-quality-program/lid-design-competition" �http://www.chattanooga.gov/public-works/city-engineering-a-water-quality-program/lid-design-competition�


And � HYPERLINK "http://www.sustainableshelby.com/LID" �http://www.sustainableshelby.com/LID� 





Section One- Promote the Program


1. Public events





There are many potential opportunities to link the goals of stormwater management and required outputs under the permit regulations to other ‘hot’ issues in the community. A commonly linked issue is local flooding which can be easily tied into the goals of water quality through installation of green infrastructure and measures to reduce runoff. Other ‘hot’ issues linked to the stormwater program by communities in Tennessee are examined in more detail below. 





Linking stormwater management and healthy living


Promoting urban farming, protecting land proximal to urban spaces for food production, rain garden orchards, rails to trails, investing in parks and recreation, greenways and open spaces. 


Learn more: � HYPERLINK "http://divvy.cantaloupe.tv/storybooks/94007356-3241-4ecc-915d-30832af10a1a/episode/3" �http://divvy.cantaloupe.tv/storybooks/94007356-3241-4ecc-915d-30832af10a1a/episode/3� 





Linking stormwater management and neighborhood flooding 


Installing neighborhood scale rain gardens, wetlands, and detention ponds. 


Conducting Homeowners Association workshops and education on infiltration and runoff reduction.


Possible partner: Tennessee Yards and Neighborhoods





Linking stormwater management and outdoor recreation 


Gaining support for setting aside green spaces, investing in greenways and cleaning up rivers for kayaking, swimming and fishing. 


Conducting stream restoration and clean up activities in conjunction with other partners working towards green spaces and clean water.





Linking stormwater management and historic preservation 


Preserving old houses and promoting restoration of existing developed areas as per Low Impact Development design and preserving historic traditions such as infiltration.





Linking stormwater management and public transportation 


Promoting Low Impact Development and less intensive road transportation. 


Incentives in stormwater fees and green infrastructure requirements for developments that are proximal to public transportation routes. 





Linking stormwater management and city beautification 


Linking stormwater management to city beautification through investments in city parks, tree plantings, trash clean ups and riparian areas for people to enjoy scenic urban waterways. 


Possible partner: Keep [your town] Beautiful





Section One- Promote the Program


2. Link to ‘hot’ issues





Tennessee is known for its beautiful natural environment and mighty river systems. Communities in the state can use this brand to secure support for the stormwater program. The City of Crossville has a Mayor who vocally supports environmental protection in order to grow the reputation of his city as environmentally responsible, as a marketing strategy to attract new residents who are already interested in the untouched natural environment and pristine rivers. The City of Gatlinburg relies upon its reputation as the gateway to the Smoky Mountains, inherently banking on the National Park’s reputation for clean, green healthy living. The City of Knoxville is actively invested in growing its reputation as an outdoor recreation destination, with an extensive network of greenways and natural areas. The City of Athens, is marketing its Rails to Trails program in partnership with the YMCA as a strategy to combat obesity and invest in quality of life for its residents. The protection and enhancement of the natural environment is a very marketable strategy for cities to suggest the town is investing in quality of life for its residents by meeting federally mandated permit obligations.


Some ways that communities across the state can use their stormwater program to brand their city as environmentally responsible are:





Awards for sustainable local businesses


Celebrating local businesses for efforts towards sustainable development is good for the company’s reputation, good for promoting competitive efforts towards sustainability and good for increasing the profile of local environmentally responsible businesses. As this profile is raised and supported by local business, there is more leverage to approach elected officials to do more under the program.


Examples: City of Kingsport’s Stormwater Management Award





Awards for sustainable cities and communities


Tennessee Valley Authority has launched a recent program to celebrate communities that have made significant and comprehensive steps towards sustainability. Three levels of ‘sustainability’ designation are available, Platinum, Gold and Silver. 


Learn more at: � HYPERLINK "http://www.tvaed.com/sustainability.htm" �http://www.tvaed.com/sustainability.htm� 


A federal government partnership between EPA, HUD and DOT called Partnership for Sustainable Communities provides grants and resources for communities that make steps towards making neighborhoods more prosperous, allow people to live closer to jobs, save households time and money and reduce pollution.


 Learn more at: � HYPERLINK "http://www.sustainablecommunities.gov/mission/about-us" �http://www.sustainablecommunities.gov/mission/about-us� 





Promoting stormwater infrastructure as investments in quality of life


Cities often invest in green spaces and environmental programs for reasons other than meeting requirements of the stormwater permit. By supporting these projects and incorporating stormwater infrastructure into these projects, the investment can be written off as an investment in quality of life for residents, while also meeting federally mandated requirements under the permit. 


Examples: City of Crossville








Section One- Promote the Program


3. Brand it 





Section One- Promote the Program


4. Promote benefits to elected officials





Political support was demonstrated to be the most significant influence upon the shape of stormwater program implementation across the state. The support of elected officials influenced the amount of funding available for the program, the resource assigned to program management, the opportunities to leverage support from other department and organizations, and incorporating stormwater management goals into the wider government operations. Stormwater programs across the state developed innovative strategies to promote the program to elected officials and executive level administrative staff. Some examples of these and opportunities are listed in more detail below. 





Prepare hard data for elected officials


Interview participants suggested approaching councilors or commissioners individually to explain the stormwater permit requirements in detail and in private. Respondents suggested approaching elected officials well before a vote is required on ordinance changes or funding requests, and providing plenty of supporting information and adequate opportunities for questions. Being able to access hard data on the experiences of other communities was seen to be potentially useful, particularly financial cost and benefit analyses or draft funding structures. 


Possible partners: Tennessee Stormwater Association � HYPERLINK "http://www.tnstormwater.org" �www.tnstormwater.org� 





Mentoring with other elected officials


Recently, City of Chattanooga councilors reached out to other regional cities, including Atlanta and Philadelphia to learn about their experiences with green infrastructure. These kinds of mentoring opportunities have great potential for educating and promoting the program to elected officials. Finding mayors and elected officials who are willing to share the benefits of the program to others in the state could help elected officials understand the benefits of managing stormwater to their bottom lines. 


Possible partners: Tennessee Stormwater Association � HYPERLINK "http://www.tnstormwater.org" �www.tnstormwater.org� 





Demonstration sites


Investing in demonstration sites for green stormwater infrastructure and Low Impact Development can be ideal opportunities to promote the program to elected officials. Providing hands-on educational opportunities and a demonstration of their effectiveness and attractiveness, demonstration sites have the added benefit of being eligible for grant funding, whereas everyday operational costs are not. 


Possible partners: Your local school district


More information: Knox County stormwater department http://www.knoxcounty.org/stormwater/ 











Investing in capital projects can raise the profile of the program amongst the community by providing opportunities for the community to learn about stormwater management and green stormwater infrastructure, for the development community to see the visual benefits and efficacy of green infrastructure, and for elected officials to experience the attractiveness of the projects and receive publicity for their efforts towards sustainability.  





Raingardens and demonstration sites


Small-scale raingardens and demonstration sites for green infrastructure BMP’s can be installed by public works or stormwater program staff using basic equipment. Raingardens are low cost, easy to install and can solve small scale flooding problems as well as looking attractive. Demonstration sites require more investment than raingardens, but funding can be obtained through grants and installed as outdoor classrooms on public school property.


More information: SMART Center � HYPERLINK "https://ag.tennessee.edu/tnsmart/Pages/default.aspx" �https://ag.tennessee.edu/tnsmart/Pages/default.aspx�  





Grant money and partners


There are many grant funding opportunities available from federal and state sources that can help communities achieve investments in capital projects. Some of these are listed in a later section detailing funding options for communities. In addition to receiving grant money, much in-kind labor can be provided by partners in the community, including local colleges, schools and universities who can provide design, research, labor and technical expertise for projects as part of their own educational goals. 


More information:  Tennessee Water Resource Research Center � HYPERLINK "http://isse.utk.edu/wrrc/" �http://isse.utk.edu/wrrc/� 





Restoration cuts future costs


Investing in capital and restoration projects cut future costs associated with sampling and the effects of flooding. 


Possible partners: Tennessee Stream Mitigation Program � HYPERLINK "http://tsmp.us/" �http://tsmp.us/� 


More information: City of Athens public works department





Work in schools, or public lands


Installing demonstration sites and outdoor classrooms in public schools or on other public lands, provides low cost options for local governments. School volunteers are a great source of support for these projects because the school can receive publicity and community support for providing these educational opportunities for their students. Teachers also benefit from these projects by achieving their curriculum goals and earning review credit for their lessons. Public lands have the benefit of being publicly 


Learn more: Knox County stormwater department � HYPERLINK "http://www.knoxcounty.org/stormwater/" �http://www.knoxcounty.org/stormwater/� 





Work with local businesses


The City of Athens public works department has been working in partnership with a local business to develop an extensive environmental park in the region, as a way of the company giving back to the community. This kind of partnership is an ideal opportunity for the company to solidify relationships with the community and to raise the company profile with their customers. There are many companies native to Tennessee, and also invested in Tennessee who might see opportunities to invest marketing dollars in projects for sponsorship. 


More information: City of Athens public works department








Section One- Promote the Program


5. Invest in capital projects





Section Two


Reduce Program Costs





When faced with limited resources in implementing the Phase II program, many communities in Tennessee overcame these financial constraints by taking measures to reduce program costs. By establishing collaborations, taking stock of current government services and diversifying funding, local programs across the state implemented strategies to make their programs more efficient. 





The following section presents some possible strategies to reduce program costs and do more with less. 





By collaborating internally, local governments can reduce program costs significantly. The City of Athens was able to use the public works staff to build wetlands and install green stormwater infrastructure in most of their capital projects. The Metro Nashville Davidson County government was able to reduce the need for additional inspectors, by training staff in other departments to report suspected illicit discharges and other problems while conducting their normal government work.





Enterprise systems


Nashville Metro Davidson County’s stormwater program is supported by an enterprise database and geographic information system to facilitate coordination between the various arms of government responsible for aspects of the stormwater program. The stormwater department uses this enterprise system to document, schedule, report and analyze information about the Metro Government’s stormwater program. This supports enforcement actions, helps coordinate action, and reduces departmental workload in annual reporting requirements. Although smaller governments are unlikely to have this extensive level of administrative support, their requirements in this respect are also likely to be smaller. Many Free and Open Source GIS and Database software products are available that can reduce the expense of implementing these administrative systems for small local governments. Some low cost options for database and GIS software can be found at the following website: � HYPERLINK "http://www.osgeo.org/" �http://www.osgeo.org/� 


County Technical Advisory Service might also be a source of GIS support for county programs � HYPERLINK "http://www.ctas.tennessee.edu/PUBLIC/web/ctas.nsf/FrontPage?readform" �www.ctas.tennessee.edu/PUBLIC/web/ctas.nsf/FrontPage?readform� 





Cross training


City of Athens focuses on cross training employees in stormwater program activities, so that there are always multiple members of department who are trained and experienced in all parts of the stormwater program. Construction inspection responsibilities are rotated amongst public works staff on a monthly basis, and there are multiple people certified at different levels of Erosion Prevention and Sediment Control. This strengthens the program in the face of staff leaving the program and increases the departmental awareness of stormwater management requirements. 





Work with other departments to achieve your requirements


Working with other departments whose foci dovetail with the stormwater program can build momentum within the government to gain ground on certain projects. For example, the stormwater department, and the health department might work together to investigate and remediate leaking septic tanks or on projects to encourage urban farming and anti-obesity measures. The Parks and Recreation department might work with the stormwater department to further new parks, greenways, blueways or other open projects. Planning and zoning departments can promote Low Impact Development, green stormwater infrastructure plans, historic preservation or downtown revitalization etc. These internal collaborations can significantly reduce program costs and help present cohesive government wide messages to elected officials about the best approach to stormwater management. 





Section Two- Reduce Program Costs


1. Collaborate internally





Collaborating with external partners can help to reduce program costs. There are many external partners that can work with local stormwater programs to provide low cost services and partnerships. Some examples of external organizations that have partnered with local governments on stormwater programs in Tennessee are described in more detail below.�


University of Tennessee and other research and technical schools across the state, can provide research assistance, volunteers and project design.


Watershed associations, can provide volunteer labor for projects and promotional assistance.


Keep [your town] beautiful, can provide volunteer labor, promotional assistance and services.


Recreational organizations can provide volunteer labor and coordination for public events.


NRCS, facilitating projects in partnership with agricultural property owners and technical expertise.


AmeriCorps, provides community volunteer teams that can be used to achieve education/outreach goals and for ongoing community projects.


Tennessee Association of Resource Conservation and Development Councils (Enviro-Thon), provides an annual Enviro-Thon competition for High School Students, to achieve requirements under public education. 


Project WET (Water Education for Teachers), provides prepackaged curriculum resources for school Water Education. 


Tennessee Smart Yards, provides workshops and educational information on better yard management for homeowners and neighborhoods. 


Tennessee Environmental Council has a mission to educate and advocate for conservation and improvement of Tennessee’s environment, communities and public health. Conducts a Sustainable Tennessee program, coordinates tree planting and urban forestry projects and has founded a Tennessee Green Business Network with 123 members.


Land Trust for Tennessee, works with landowners and communities to protect scenic and historic open spaces, from farms to trails to bird nesting grounds. 


Department of Agriculture- Division of Forestry provides seedlings and support to extend forestry in urban and rural areas, focused on protecting source-water forest areas, and reducing impact of forestry operations on water quality. 











Section Two- Reduce Program Costs


2. Collaborate externally





Collaborating with other municipalities in the region to achieve common Phase II permit outputs can help to significantly lower program costs. Communities across the state have formed regional collaborations in various ways to share costs and resources. Some examples are listed below. 





Sharing costs


Shelby County communities collaborated on stream sample design, to reduce the amount of sampling sites and also to share costs of stream sampling on stream segments that crossed jurisdictions. 


Northeast Stormwater Planning Group shared the costs of a consultant that would work on all the programs in that region, significantly reducing consulting costs for all partners. 


City of Memphis developed educational outreach materials for multiple communities. Collaborating on these shared endeavors reduces the cost for each partner. 





Sharing resources


Wilson County shared the expertise that each government had amongst the entire region. This consisted of sharing the services of a GIS analyst, a biologist and a planner that the governments across the region could share.





TNSA


Regional working groups provide opportunities for the communities in the regional chapter to work together on each other’s programs, to share information and collaborate on strategies, and to help each other with ideas for their own program problems. 





Section Two- Reduce Program Costs


3. Collaborate regionally





By analyzing current operations of government and identifying all the areas that contribute to stormwater management goals, communities can augment their annual reports by claiming work currently performed. Some of the common government operations that can be claimed towards the annual reporting requirements are listed below:





Street sweeping


Trash clean-ups


Garbage collections


Hazardous waste collections and management


Reducing road salting in winter


Storm drain stenciling


Public education efforts about water quality issues


Local flooding fixes that reduce loads to storm drains


Any open spaces installed (Parks, trails)


Tree plantings and water quality considerate landscaping on public lands


Leaf pick-ups and yard waste collections


Recycling programs and efforts to minimize waste to landfills


Water quality related environmental outreach, education and activities


Flood plain buyouts that can be claimed as increased open space


Green way expansions that can be claimed as increased open space


Redevelopments that can be claimed as Low Impact Development (LID) approaches


Investments in public transportation that can be claimed as LID approaches


Contributions to already-organized events





Contributions to already organized efforts were seen as cheap and effective ways to reduce the costs of the program, by claiming credit for things that were already done or organized. This kind of across-the-board thinking also allows the city employees to visualize the connections between the different and distinct arms of government to stormwater management. 





Section Two- Reduce Program Costs


4. Quantify and claim current work





Diversify funding via some of the following sources:





Grant Title/Funding Opportunity�
Funding Organization(s)�
Purpose�
Contact/


Example�
�
Stormwater Fees�
Your citizens�
To fund local stormwater projects�
Kingsport�
�
Plans Review Fees�
Developers�
To fund plans review�
Cookeville�
�
State Revolving Funds�
USEPA�
Pollution prevention projects to reduce impact on drinking water sources�
SRF with many local examples�
�
TDOT Mitigation Funds�
TDOT�
To mitigate for necessary TDOT project related damage to water resources�
Knox County Bull Run Creek�
�
TSMP�
TDOT �
Stream restoration projects related to TDOT projects�
Cookeville�
�
Supplemental Environmental Project�
USEPA�
Funds related to specific local environmental damage settlements�
Wilson County�
�
Tennessee Healthy Watershed Initiative�
TDEC, TVA, TN Chapter of the Nature Conservancy, West TN River Basin Authority�
Maintenance and improvements of water resources in TN watersheds�
Wilson County�
�
National Water Quality Initiative�
USDA through EQUIP�
Working with farmers to improve water quality where there is critical concern�
NRCS County contacts�
�
Non Point Source (319) Program�
TN Department of Agriculture�
Cost share program for BMP implementation, monitoring and educational projects�
TDA with many local examples�
�
Local Foods, Local Places�
Appalachian Regional Commission (ARC), USEPA, USDA, US.DOT, and Delta Regional Authority (DRA)�
A program to create more livable places by promoting local foods. Focus on areas in Appalachia and Delta Regions.�
�
�
Green Development Grants�
TDOT, TNSA, TDEC and TVA�
Grant funds to help local governments fund investments in Green stormwater Infrastructure and Low Impact Development projects�
TNSA with many local examples�
�
Other options: credit trading, mitigation funds and regional utilities.


Other relevant programs, past and present that could be sources of funding for MS4 stormwater programs:


Wetland Acquisition Fund, State Lands Acquisition Fund, Agriculture and Forestry Acquisition Fund, Heritage Conservation Trust Fund, Tennessee Forest Legacy Program, Wetland Reserve Program, Land and Water Conservation Fund, Recreational Trails Program, Local Parks and Recreation Fund, Conservation Innovation grants, Wildlife Habitat Incentive Program, Environmental Quality Incentive Program, Wetland Reserve Program, Forest Legacy Program, State Revolving Fund Program, SAFETEA-LU transportation sources, Challenge Cost Share Program, Safe Routes to Schools program, Community Development Block Grants, Stream Access Program, and Urban Forestry grants, Partnerships for Sustainable Communities, Riparian Buffer Program (TDF)








Section Two- Reduce Program Costs


5. Diversify funding





Section Three


Make Compliance Easier





Making compliance with regulations easier for the regulated sectors of a Phase II community was seen as a strategy to improve support for the program and to reduce workload associated with construction permit enforcement. 





The following section presents some possible strategies for communities to make compliance with the regulations easier for local governments and the local development community. 





A common complaint from developers regulated under the Phase II stormwater permit, is that the regulations increase cost and delays. Cities and counties rely on investments in business and development to grow their economies and provide jobs for residents. In order to reduce difficulty in complying with the regulations for the development sector, local programs can take steps to reduce compliance costs and red tape. Recently a new program called the Qualifying Local Program has allowed communities to streamline permit processes for stormwater regulations. In addition, some communities have crafted individual agreements to make compliance with the permit easier for local developers. Below are brief explanations of both approaches to making compliance easier. 





Qualifying Local Program





Qualifying local program can reduce the amount of red tape that developers must go through to meet program requirements. With the QLP program, communities can allow developers in their jurisdiction to meet only one set of permit review processes and fees. The City of Cookeville reported that after coming into the QLP program, the city could complete site permit applications faster and more cheaply for the local developers than TDEC could do at the state level. This improved the city’s relationship with developers and increased compliance. 


Find out more about the Qualifying Local Program here � HYPERLINK "http://www.tn.gov/environment/water/water-quality_storm-water-qualifying-local-programs.shtml" �http://www.tn.gov/environment/water/water-quality_storm-water-qualifying-local-programs.shtml� 


Contact Robert Karesh for more information robert.karesh@tn.gov





Inter-Local agreements





Wilson County initiated an Interlocal Agreement between the Mt Juliet, Lebanon and Wilson County governments. This set out the power and responsibilities of all parties in conducting stormwater management across jurisdictions in the county. The presence of this Inter-Local Agreement and the promise of reduce compliance costs and red tape recently attracted a large business to situate itself in the county. 


Contact Wilson County Stormwater Department to find out more about this Interlocal Agreement. 








Section Three- Make Compliance Easier


1. Reduce compliance costs and red tape





Going onto construction sites and educating subcontractors about their impact on stormwater is something that has been identified by many communities as being important for gaining compliance. Engaging and educating fringe development community, such as real estate agents, banks and lenders, as well as surveyors and engineers can be significantly important.





Host a development symposium


The East Tennessee Development Symposium is a good example of this development community education effort. 


Contact the Tennessee Stormwater Association for more information about this event. � HYPERLINK "http://www.tnstormwater.org" �www.tnstormwater.org� 





On-site Contractor and Subcontractor Education


Tom Laurence began conducting on-site Erosion Prevention and Sediment Control education for contractors and sub contractors in the City of Memphis. This program has been replicated elsewhere across the state to effectively educate all workers on development projects about their contribution to reducing construction site runoff pollution.


Contact Tom Laurence or Ruthanne Hanahan for more information about this program. 





Promote a range of Erosion and Sediment Control Techniques


Educating the development community on the range of EPSC techniques available to gives them more options for cost effective stormwater management BMP’s. Understanding these options can mean that they are not restricted to simply using a silt fence in every situation. In Memphis, this promotion was done in conjunction with an International Non Profit called the International Erosion Control Association as part of a conference entitled Muddy Water Blues. Further information: � HYPERLINK "http://www.ieca.org/photogallery/10Tools%20Recap.asp" �http://www.ieca.org/photogallery/10Tools%20Recap.asp� 


Contact Tom Laurence for more information 





Host Educational Workshops on Permit Requirements


The Tennessee Stormwater Association developed and promoted a recent workshop on the upcoming permit requirements around post construction stormwater management, and those in the development community were invited to attend. TNSA anticipates conducting more workshops in the future.


Contact Jennifer Watson for further information.  





Promote and Educate Sector on Low Impact Development Techniques


Promoting Low Impact Development techniques can help overcome barriers to adoption of this development technique. When developers are aware of what LID is, they can preemptively design sites to accommodate topological features and promote low cost stormwater management. By designing sites to accommodate unique topological features, they can also take advantage of the site natural environments and could make their sites more attractive to buyers.


More information: � HYPERLINK "http://water.epa.gov/polwaste/green/" �http://water.epa.gov/polwaste/green/�. 





Section Three- Make Compliance Easier


2. Educate construction sector 





Section Four


Strengthen the Program through Relationships and Collaboration





Research participants noted that stormwater programs were vulnerable to collapse when only a few staff members held permit responsibilities in the local government. Respondents emphasized the importance of institutionalizing the program, by developing standard operating procedures, response plans, and administrative documentation processes to standardize program activities. Another strategy to secure the long-term viability of stormwater programs was to collaborate with organizations and individuals external to the government and to make arrangements and agreements for service provision.   





The following section presents some possible strategies for communities to institutionalize the program through relationships and collaborations. 








Many people across the state cited examples when stormwater management ‘fell off the radar’ of local governments. When key staff members leave along with the institutional knowledge of the program, and with inadequate institutionalization of the program in standard operating procedures, response plans or administrative procedures, the program was vulnerable to collapse. Relying on an independent agency to conduct some program activities can offset that vulnerability. Isolated communities have few local partners to work with and these programs can also be supported through collaborations with external organizations as outlined below. 





Tennessee Stormwater Association (TNSA)


By participating in chapter meetings, local stormwater program staff can learn from their regional peers. These collaborations help incoming programs and staff understand the program and how it is being implemented in nearby communities. Jennifer Watson, executive director of TNSA actively facilitates mentoring relationships between new stormwater personnel with more experienced ones. These mentoring relationships and regional partners can help to ensure that programs do not completely ‘fall off the radar’. Members of regional chapters reach out to new programs and new staff and offer assistance and support. There are five regional chapters of the Tennessee Stormwater Association in west, middle, northeast, east and southeast Tennessee. More information: � HYPERLINK "http://www.tnstormwater.org" �www.tnstormwater.org� 





Municipal Technical Advisory Service (MTAS)


MTAS’s John Chlarson is available travel to a newly designated communities and conduct workshops and training on how to develop a stormwater program from the ground up. He has created and shared model ordinances and has a wealth of experience across the state on how communities structure their programs. MTAS focuses on supporting municipalities in the program but also extends support to county programs where needed. Isolated communities gain particular benefit from the support of MTAS, where the organization can conduct local workshops, training and provide draft ordinances. 


More information: � HYPERLINK "http://www.mtas.tennessee.edu/web2012.nsf/Stormwater" �http://www.mtas.tennessee.edu/web2012.nsf/Stormwater� 





Development Districts


Development districts are sources of planning advice for small communities. There are nine districts across the state. These districts can help communities organize workshops, training and advice on stormwater management. 


More information: � HYPERLINK "http://www.tn.gov/tacir/PDF_FILES/Infrastructure/Infra03_DDmap.pdf" �http://www.tn.gov/tacir/PDF_FILES/Infrastructure/Infra03_DDmap.pdf� 





Tennessee Department of Environment and Conservation (TDEC)


Environmental Field Office staff are a useful resource for new communities to get up to speed with the regulations and to form ongoing supportive relationships with the agency that will be auditing local programs. Many TDEC staff members mentioned in my research that they encourage regular communication with the MS4 Phase II communities, and that through these informal conversations, many local stormwater programs can be better prepared for audits and inspections conducted by the state. 





Section Four- Relationships/Collaborations


1. Organizations





Beyond the benefits of collaborations with external partners to the bottom line of program budgets, these partnerships can also extend benefits to the long-term sustainability of the program. In particular, collaborations can help provide consistency to the program beyond the turnover of staff internal to the program. By forming partnerships with external agencies to conduct parts of the program requirements, these approaches can help sustain the program when key staff members leave. With extra people who know about the program, then they can provide training to the new staff members. 





Work with Watershed Associations


Watershed Associations are a great source of community support and experience. EPA’s Surf Your Watershed lists the active watershed associations in each HUC-12 watershed � HYPERLINK "http://cfpub.epa.gov/surf/locate/index.cfm" �http://cfpub.epa.gov/surf/locate/index.cfm� 





Create/Work with Adopt-a-Stream Programs


Adopt-a-stream programs can be great ways of gaining long term buy in of community citizens. By encouraging the adoption of streams by Home Owners Associations, or community groups, these citizen volunteers can continue to conduct program goals even in the event that current stormwater staff exits the program. 





Work with Water Focused Agencies 


Many communities have developed forums where interested members of the local community working for water quality can share ideas and contribute to regional goals. In Knoxville, this took the form of the Water Quality Forum and was contributed to by university experts, local government staff, utility districts, the Tennessee Valley Authority among others. This informal arrangement can enhance the sharing of information and alignment of goals between the various agencies and organizations working for water quality within a jurisdiction or region. 











Section Four- Relationships/Collaborations


2. Find champions or informal collaborations





Several communities within Tennessee have undertaken co-permit relationships to achieve Phase II requirements. Hamilton County Water Quality Program consists of 7 municipalities working in collaboration with the Hamilton County government to conduct the stormwater program within their jurisdictions. MTSU and Murfreesboro in middle Tennessee and Sevier County in East Tennessee are other programs structured on co-permittee relationships. Other communities have engaged in other formal collaborations to share program responsibilities with partners. Below is a description of some of the formal collaborations that can help communities institutionalize their programs and create long-term consistency in the face of shifting political tides or staffing changes. 





Formal Co-Permittee Structure


Hamilton County Water Quality Program is based on formal agreement between program partners. The Inter-Local Agreement sets out the responsibilities of each of the partners to the program and how disputes will be resolved. To apply for coverage as co-permittees, a program must apply to TDEC. They will then assess the application to ensure there is significant sharing and coordination of programs. 





Inter-local Agreements


Wilson County, Mt Juliet and Lebanon established an Inter-Local Agreement that sets out reciprocal power sharing, where each of the cities can pursue water quality violations within partner jurisdictions. It also allows any partner to cede the stormwater management of constructions sites that cross jurisdictions, so that there is little duplication of inspections. This reduces red tape for developers, program costs for the local government and provides long-term program consistency by formally establishing an ongoing partnership between jurisdictions. 





Stormwater Planning Groups


The Northeast Stormwater Planning Group, consisting of the cities of Bristol, Johnson City and Elizabethton is an example of another type of formal collaboration that can be entered into by cities in the implementation of this permit in order to develop long-term program consistency. The cities in this group work together with a consultant to draft regionally aligned ordinances and approaches to implementation of the permit. 














Section Four- Relationships/Collaborations


3. Co-permit/formal collaborations








� The Tennessee permit is officially entitled the NPDES General Permit for Discharges from Small Municipal Separate Stormwater Sewer Systems. In this paper, I alternatively refer to it as derivatives of the Phase II stormwater permit program.








� Notices of Intent describe the intended suite of structural and non-structural best management practices to be conducted by the government to achieve permit requirements. This is developed and submitted to the state regulating agency as part of each application for coverage under the state’s Phase II permit. 


�The Tennessee Water Resource Research Center is a University of Tennessee affiliated, federally recognized research institute that serves to facilitate links between academia, government and the private sector in Tennessee.


� Tennessee Stormwater Association is a voluntary association composed of Phase I and II permit-regulated organizations and consultants that seeks to support implementation of stormwater programs and provide a united voice to TDEC.


� Notices of Violation are official records of occasions when local governments are found to be non-compliant under the permit. The Notice itself describes the problem and spells out the corrective action that must be taken. 


� Audits of each program are conducted once every permit cycle or more often if any issues arise. These reports are not publicly available, but are available by request from regional Environmental Field Offices of TDEC.


� Annual Reports are a required output of the permit and many can be found on the public websites of permit-regulated communities. Some were not available. 


� Statistics for the database were obtained from various sources: Population, and affluency were taken from the 2010 Census; MS4 service area, stormwater budgets and fees and employed staff were taken from Notices of Intent and Annual Reports; and Building Permit numbers were taken from the Census Bureau’s Building Permit Survey for 2013. Relative distances between permit-regulated communities were determined by using Google Maps to elicit drive times. 


� In some cases, multiple jurisdictions contributed to the innovative response and were investigated through a single case study. 


� Notice of Violation issued to developers who are non-compliant under construction permit regulations


� Informally referred to as the Agenda 21 group, named for their resistance to the regulations based on a conspiracy theory that it was initiated by the United Nations Agenda 21 resolution.


� One respondent estimated the cost at 1-3% of total construction costs. 


� Urban Growth Boundaries are negotiated boundaries around an urban area that specify desirable and appropriate growth for a municipality within a certain planning period.


� TDEC Announces Pilot Program for Construction Stormwater Permitting, retrieved from https://news.tn.gov/node/8717


� Mayor JH Graham on the City of Crossville’s public website, � HYPERLINK "http://www.crossvilletn.gov" �www.crossvilletn.gov� retrieved Oct 2014.


� Research conducted by A Layton, et al (2006).


� A US conservative wing of the Republican Party that is vocally opposed to government regulation


� A law requiring certain proceedings of government agencies to be open or available to the public


� Agenda 21 sustainable development goals can be found at http://sustainabledevelopment.un.org/content/documents/Agenda21.pdf


� US Census, Building Permit Survey 2013


� Green Development Grants are jointly funded by the TVA, TDEC, TDOT, and TNSA


� In a sample of 63 unique permittees, the permittees in the western region of the state had a 66% rate of utility fee adoption, compared to the central region, at 25% and the eastern region at 24%. (Data obtained by reference to notices of intent and the MTAS 2012 stormwater funding survey (MTAS, 2012)).





� LID is an approach to land development (or re-development) that works with nature to manage stormwater as close to its source as possible. LID employs principles such as preserving and recreating natural landscape features, minimizing effective imperviousness to create functional and appealing site drainage that treat stormwater as a resource rather than a waste product. (USEPA, retrieved from � HYPERLINK "http://water.epa.gov/polwaste/green/" �http://water.epa.gov/polwaste/green/� October, 2014).
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