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THE FELLOWSHIP AND ITS ACCOMPLISHMENTS: 

ENHANCING THE UNDERSTANDING OF HUMAN LIFE IN AN IMPAIRED WATER BODY
Years of scientific studies, contentious law suits and court decisions, and restrictive legislative mandates have led to changes in the way water is managed in California, particularly the manner in which water is pumped through the Sacramento-San Joaquin Delta and Suisun region of California (see Figure 1 of the “Delta-Suisun” region below) and exported to other parts of the state. A central concern over such export policy is its associated impact on the environment of the Delta region.  Indeed, as others have noted, this area of California is the “hub” of the state’s water supply, but it faces considerable threats to its economic, cultural, and environmental qualities in the face of global warming-induced impacts to its ability to supply reliable and drinkable water to the rest of the state (Lund et al. 2007). 
	Figure 1: Map of 28 water services areas in the Delta-Suisun Region
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	Source: Created by the author using Geographic Information Systems Software, “ArcGIS” version 9.2 (ESRI 2006). “Water Service Areas” are described later in this report.


In September 2006, California Governor Arnold Schwarzenegger heeded recommendations from advisors and mounting political pressure to sign Executive Order S-17-06. It charged a Blue Ribbon Task Force to develop a “Delta Vision” to “develop a program for sustainable management of the Delta’s multiple uses, resources and ecosystem” (Schwarzenegger 2006). In this context, Sustainable management of the Delta meant “managing the Delta over the long term to restore and maintain identified functions and values that are determined to be important to the environmental quality of the Delta and the economic and social well being of the people of the state” (Schwarzenegger 2006). 
While informative and important, the typical research and policy focus on the region that stemmed from the imperative for a “sustainable Delta” generally covered topics such as water supply and export policy in relationship to global warming, fish declines, levee failures, flood risk, and economic cost and benefits to businesses from such policy decisions (DWR & DFG 2008; Lund et al. 2007; Lund et al. 2008). These studies, in general, do not research the relationship between environmental quality and low income communities and communities of color, and other potentially marginalized groups, in the region. In terms of the Delta Vision and its almost four dozen associated planning processes, some have argued that they have not developed with sufficient attention to the environmental, economic, and social well being of low income communities and communities of color in the Delta-Suisun region, pursuant the legal definition of environmental justice in California (EJCW 2008a). The definition, as stated in a 1999 California statute, describes environmental justice as:

[T]he fair treatment of people of all races, cultures and income with respect to development, adoption and implementation of environmental laws, regulations and policies. Fair treatment means that no population, due to policy or economic disempowerment, is forced to bear a disproportionate share of the negative human health or environmental impacts of pollution or environmental consequences resulting from industrial, municipal, and commercial operations or the execution of federal, state, local, and tribal program and policies (CLCD 1999). 

Perhaps this lack of attention can be expected, as water-related research and policy in California has been controlled by what some claim to be the “Water Industry”: private and public water supply agencies and corporations, who have historically made their decisions about water distribution at the cost of environmental quality and the concerns for equity in decision making and the social distribution of environmental benefits and burdens (Gottlieb 1988; EJCW 2005). 
In the fall of 2007, the Environmental Justice Coalition for Water (EJCW) secured funding from the Rose Foundation
 to conduct research on water quality, environmental health, and low income communities and communities of color in the Delta. The DataCenter and the UC Davis John Muir Institute of the Environment: Environmental Justice Project (EJP) answered EJCW’s call. The three organizations then formed a collaborative research team to begin filling the void left by regulatory and academic attention on the relationship between environmental quality and low-income people and communities of color in the Delta. The collaborative wanted to develop a research project in line with the organizations’ missions,
 to conduct participatory research with low-income communities and people of color in the Delta, and to help get the narratives about the relationship between water quality and disadvantaged Delta inhabitants’ life chances to policy makers. 
I was the primary EJP field researcher in the collaborative. We soon learned that we needed more funds to help the collaborative move forward. I was informed by some of my faculty advisors about the Community Forestry and Environmental Research Partnership (CFERP) Program’s Predissertation Fellowship and how it could help provide technical and monetary support for the participatory research component of the collaborative. Indeed, a central question that drives CFERP’s research focus is: How can state and regional natural resource management strategies promote place-based conservation, bring about social and economic justice in environmental management, and strengthen connections between cultures and the land? The primary mode of inquiry is participatory research, which, according to CFERP is, 

founded on the principle that local people are knowledgeable about the environments in which they live and that the active engagement of community members in research can enhance analysis by diversifying the knowledge base and encouraging the examination of the research problem from many perspectives. Community members are full partners who participate in all phases of the research from question formulation, through data collection and analysis, to dissemination of results. As an essential component of the CFERP fellowships, participatory research produces robust, policy-relevant information rooted in local environmental, social, and economic needs and realities (2008). 
I had been trained in qualitative field research but not formally in participatory research methods. I found the CFERP Predissertation Fellowship as not only a way to help me explore potential dissertation research on the relationship between “environmental inequality” (defined below) and its relationship to power and privilege in the Delta, but also as instrumental in helping me understand the opportunities and challenges of participatory research. Soon after submitting my application for the fellowship in spring 2008, gas prices and other research costs began to skyrocket.  Fortunately, a couple months after submitting my application, I received my award letter from CFERP and was able to go forth with confidence in knowing that the participatory effort of the collaborative would be ensured with CFERP funding. 
The project subsequently unfolded with the assistance of numerous individuals and organizations in the Delta-Suisun region. These contacts were developed through the use of a snowball sampling technique, which is typically used in exploratory social science research in which one starts out with initial contacts and interviewees and builds out to understand a specific group of interest (Lofland et al. 2006). We started with the few contacts EJCW had in the Delta-Suisun region and eventually spread out to other key individuals who had extensive knowledge about the local conditions in poor, racial minority, and environmentally burdened communities and who wanted to participate in various aspects of the project.  While all these individuals did not participate in every aspect of the research, they did help inform the process of question formulation, and data collection and analysis. Soon, they will be contacted on how they prefer to have the dissemination of results carried out in a way that will benefit and is accessible to their organizations and their community constituents. 
Listed in alphabetical order, the key individuals who participated in this research came from the following organizations: Asian Pacific Americans News and Review; California Delta Chambers and Visitor's Bureau; California Indian Environmental Alliance; Catholic Charities of Stockton; Center for Environmental Health Central California Environmental Justice Network; Central Valley Asian-American Chamber of Commerce; Clean Water Action; Community Water Center; Farmworker Health Services; Hazardous Materials Program, Contra Costa County; Lao Khmu Association, Inc.; Nototomne Cultural Preservation; Public Health Services of San Joaquin County; Restore the Delta; Southeast Asian Assistance Center; Todos Unidos; Tracy Interfaith Ministries; and the United Cambodian Families. All told, I assisted with conducting 3 focus groups, in addition to carrying out 16 in-depth, semi-structured interviews with individuals from these organizations
 and/or from the communities they serve in the Delta-Suisun region. The 45 individuals that made up our snowball sample expressed, in one way or another, a resounding feeling of gratitude to me and the researchers from EJCW and DataCenter for making the effort to travel to their homes, their work, or other preferred sites in their community to talk to them about their experiences living in the Delta-Suisun region. 
 All 45 individuals were given a survey, so we could get a sense of the demographics of our sample. The majority of participants were Latino (40%), Caucasian (27.5%), or Asian/Pacific Islander (22.5%). Five percent of our participants were Native Americans or African Americans, respectively. Thirty-six percent were born outside of the United States in countries such as Mexico, El Salvador, Peru, the Philippines, Hong Kong, Cambodia and Laos. Most of our participants live now live in San Joaquin (49%), Contra Costa (29%), or Sacramento counties (13%). About seven percent lived outside our study area, in Stanislaus and Alameda counties, but commute to work in the Delta-Suisun region. The median age of the thirty-nine people in our sample who specified their age was about 52 years old. The average length of residence of our participants at their current address was 14 years, with only four people living at their current address for less than a year. Thirteen individuals did not disclose their annual household income range. Of the 32 who did disclose this information, about 47% had an annual household income of under $34,999. Twenty-five percent reported an annual household income between $50,000 and $74,999, with the remaining 19% claiming an annual household income between $75,000 and $149,999. Bringing together this diverse mix of individuals could not have been necessary if it was not for the help of the participants in this study. 
Our project participants also pointed us towards numerous public forums and private meetings associated with various Delta, Suisun, and statewide water policy processes that took place all across the region from 2007-2008. Our attendance at these events were crucial in helping us understand how a cross section of people beyond those we encountered in our snowball sample cope with water quality and health concerns in the region. What emerged from our attendance at these public meetings and interactions with individuals in our snowball sample was a project concerned with documenting: (1) what social groups (low income, people of color, and immigrants) are associated with having poor water quality in the Delta-Suisun region; and (2) how these groups are coping with such risks. More specifically, there was a focus on what social groups have high concentrations of contaminants in the fish they eat, the water and land they live near, and in the water they drink, as well as how they cope with these relatively high concentrations of contaminants. 
As can be expected, the collaborative developed a rich dataset that had never been collected and synthesized before about the Delta-Suisun region—sometimes described by water policy experts and researchers as an “impaired water body.” Perhaps the biggest accomplishment of my CFERP Predissertation Fellowship was being a participant in what developed into a large-scale collaborative effort to contribute to the understanding of what life is like for disadvantaged community members in this “impaired water body” and provide them with research to potentially advocate for themselves. The collaborative is still in the processes of simultaneously synthesizing the voices and stories of impacted community members and analyzing quantitative and spatial data through a number of statistical techniques. Preliminary findings suggest, though, that there are at least three broad patterns of disproportionate environmental risk present in the region outlined in the following:
(1) Subsistence Fishing: Racial and ethnic minorities, low income individuals, and immigrants are being impacted by the water quality of the Delta-Suisun region in a way that may not be understood by those who have not walked the region in their shoes. How effective have the fish advisories been in addressing the issue of fish contamination in the region? Our project participants told us that the fish advisories currently in place are not enough because people who have to choose between starving or eating contaminated fish will eat the contaminated fish. As one focus group participant notes, ‘If you have less money to buy food, you fish more.’ Instead, advocates working in the region argue that the contamination needs to be cleaned up at the source while advisories, outreach, and education receive more funding, which does not look likely in current financial conditions facing the State of California.
 (2) Water Contaminated Sites: Our research participants provided compelling descriptions of the way in which they are exposed to water contamination. They reported exposures through bad drinking water, skin irritation from exposure to water in the Delta-Suisun region, and odor from water that is too high in nutrients. We conducted a regression analysis to determine whether there was a relationship between socio-demographics and exposure to poor water quality in the region, as measured by a water contaminant concentration index we developed. As expected, we found that on average and when controlling for the number of water-contaminated sites and other demographic variables in each of the 28 water service areas in the region, an increase in the percent of people of color in each water service area is a statistically significant predictor of an increase in the level of water contaminant concentration in water service areas in the Delta-Suisun region.
(3) Drinking Water Quality: Like water contamination, race matters when it comes to drinking water quality.  When controlling for poverty rates, percent Black or African American, and percent Native American we found that the higher the proportion of Asian/Pacific Islanders and Hispanic or Latino community members the higher the proportion of exposure to drinking water contaminants. In 2000, the U.S. Census added a measure called, “linguistic isolation” to its survey to label a household linguistically isolated if it does not have a member who is older than 14 that speaks English “very well.” After adding this measure to our analysis, we see found that linguistic isolation, on average and when holding all other variables constant, becomes a statistically significant predictor of poor drinking water quality for water service areas in the Delta-Suisun region. This finding suggests households that are linguistically isolated (and most likely speak Spanish or an Asian American or Pacific Islander language) may be those most disproportionately at risk for poor drinking water quality in the region. 
These three areas of estimated disproportionate environmental risk were found by combining the lived experiences of our project participants and the statistical and spatial analysis that I spearheaded as a 2008 CFERP Predissertation Fellow. This method “triangulating” (Duneier 1999) the preponderance of data collected throughout the course of this research would have been impossible without the financial and technical support that I received from my year as a fellow. The fellowship provided me with numerous references on participatory research methodology and provided me with a forum, through CFERP’s annual workshop, to present my ideas, pursue potential lines of inquiry, and refine my general skills as a researcher. 
 The remainder of this report contains sections that elaborate on both the research findings alluded to above and describe and analyze the participatory research experience I had as a CFERP Predissertation Fellow. Specifically, I will discuss my research problem, hypotheses, goals, and findings then turn to some on the participatory research process: the successes and challenges I faced while conducting participatory research and lessons learned from my fellowship experience and potential impacts from the research I helped to conduct. 
RESEARCH PROBLEM, HYPOTHESES, GOALS, AND FINDINGS
A recent national level reassessment of the relationship between race, hazardous waste, and a number of economic, political, and land use factors have only reaffirmed what environmentally overburdened communities and environmental justice advocates have been claiming for years. That is, when controlling for other factors, those factors “uniquely associated with race, such as racial targeting, housing discrimination, or other race-related factors are associated with the location of the nation’s hazardous waste facilities” (Mohai and Saha 2007: 343). This “continuing significance of race” in the distribution of environmental benefits and burdens has been argued by communities throughout California and documented in academic literature on “environmental inequality” in the San Francisco Bay Area, Silicon Valley, San Joaquin Valley, and Southern California (Cole and Foster 2001; Morello-Frosch et al. 2002; Pastor et al. 2005; Pellow and Park 2002; Pulido 1996, 2000; Harrison 2008, 2006; and London et al. 2008). 

As note earlier, the traditional approach to Delta policy and research tends to not even recognize the potential significance of race in the Delta-Suisun region. Instead, it most often focused on water supply and export policy in relationship to global warming, fish declines, levee failures, flood risk, and economic cost and benefits to businesses from such policy decisions (DWR & DFG 2008; Lund et al. 2007; Lund et al. 2008). To contribute a first look at how low income communities, people of color, and other historically disadvantaged groups are fairing in the region, I begin by introducing the concept of environmental inequality. This concept will help to explicate the specific elements of environmental injustice I did and continue to focus on as a researcher in the collaborative described in the preceding section. 
Environmental justice advocacy and research have shown that low income communities, people of color, and immigrants are often the disproportionate recipients of environmental burdens and those same communities fail to benefit equitably from environmental policies and programs. Some have called this, “environmental inequality,” which seeks to not only show which people and places are vulnerable to an environmental threat, but to identify those communities that already bear a heavier burden. It also “addresses more structural questions that focus on social inequality (the unequal distribution of power and resources in society) and environmental burdens…[E]nvironmental inequalities include any form of environmental hazard that burdens a particular social group” (Pellow 2000:582). 

In this report, I am concerned with identifying the social groups (low income, people of color, and immigrants) more likely to be exposed to poor water quality in the Delta-Suisun region. The indicator I use for poor water quality are various indicators of high concentrations of contaminants in the fish these social groups eat, the water and land they live near, and in the water they drink, as well as how they cope with these relatively high concentrations of contaminants. This study provides preliminary documentation of environmental inequality in the Delta-Suisun region and what that means to people asked to bear such inequality.
Data and Research Methods
My collaborative drew on a number of data sources and research methods to explore such issues as fish contamination and subsistence fishing, drinking water quality, water-contaminated sites and what that means for disadvantaged communities in the Delta-Suisun region. As the primary statistician the collaborative, I decided to use demographic data and maps from the U.S. Census (2000) to understand what percentages of different social groups living in the Delta-Suisun region are at risk to different forms of water quality and health risks. The social groups I identified are those whose income is below the poverty level, those are of non-white population, those who are of Hispanic/Latino origin, those who are foreign born people who immigrated to the Delta-Suisun on or after 1980, and those households who are “linguistically isolated.” This last concept, linguistic isolation, was made up by the Census in 2000 to label households isolated if it does not have a member who is older than 14 that speaks English “very well.” These measures have been found to be significant predictors of environmental inequality (Pastor et al. 2005).  To explore a number of environmental health indicators in the region, I turned to the following data sources and methods.

Impaired Water Bodies, Fish Advisories, and Anglers at Risk
The California State Water Resources Control Board (Water Board) maintains a database of impaired water bodies, as listed under section 303(d) of the Federal Clean Water Act. These bodies are labeled as in need of a “Total Maximum Daily Load” (TMDL) to address contaminated water bodies that do not meet water quality standards. I used the Water Board’s 2006 database for all impaired water bodies (those requiring a TMDL, those being addressed by U.S. EPA-approved TMDLs, and those being addressed through non-TMDL programs) (SWRCB 2008a), as well as Water Board mapping files (SWRCB 2008b). The California Office of Environmental Health Hazard Assessment (OEHHA) is the sole agency responsible for evaluating health risks of contaminants in sport fish (OEHHA 2008). I drew on a recent assessment completed by the agency to provide health information on contaminants found in the impaired water bodies in the Delta-Suisun. I also drew from Shilling (2003) and a database that is being developed for fish contamination and consumption studies in the San Francisco Bay and Delta-Suisun regions, which allowed me to look at the demographics of zip code areas found to be associated with concentrations of mercury in fish tissue that exceed U.S. EPA health-based standards (greater than 0.3 parts per million). I combed through this data to provide a description of the Delta-Suisun as an impaired water body, what angling areas are at risk to high levels of mercury-contaminated fish in the Delta-Suisun region, as well as document how community members and their advocates view the effectiveness of recent regulatory measures to provide fish advisory signs to the region as a way to stop the consumption of contaminated fish. 

Water-Contaminated Sites
The California Department of Toxic Substance Control (DTSC) recently created the “EnviroStor” database. It is publicly available
 and contains data on known and suspected contamination and histories for sites located throughout California. I obtained the final number of water-contaminated sites (N=82) and identified the “potential contaminants of concern”
 for each site for subsequent analysis of water quality across the Delta-Suisun Region by selecting sites that had some form of water contamination on or before 1998. This point in time was selected because of it was the starting point of the six-year time-frame used for data collected that I also analyzed on public drinking water quality (see the next immediate subsection).  The equation used to derive the average water contaminant concentration is shown below:

Average Water Contaminant Concentration = (Sum of Potential Contaminants of Concern from Water Contaminated Sites / Sum of Water Contaminated Sites) / 6
In the section on water-contaminated sites shown later in this report, I use this average water contaminant concentration index as a dependent variable in an ordinary least squares regression on socio-demographic, independent variables to discern the social distribution of water-contaminated sites. The index is averaged by six to coincide with the time-frame of the drinking water quality analysis: 1998-2003. 
Public Drinking Water Quality
The Environmental Working Group (EWG) conducted on public drinking water systems
 in the United States from 1998 to 2003 and created the “National Tap Water Quality Database” for public use.
 This database contains information on total drinking water contaminants and health-limit-exceeding drinking water contaminants detected in public drinking water systems by municipalities and water service providers throughout the country. It also contains data on the amount of safe drinking water violations issued by the U.S. EPA that are “health-based” and “non-health-based.” Health-based violations are given to a public drinking water system when they exceed a maximum contaminant level (MCL) for a contaminant or when the water was treated improperly. Non-health-based violations are those, for example, in which a system fails to monitor its water or provide consumer confidence reports to governmental agencies and/or the public in a timely manner. 

To look at which social groups are associated with poor drinking water quality, I constructed a similar water contaminant concentration index to what I calculated for the analysis of water-contaminated sites (see above). It differs, though, in that it sums the following characteristics of public drinking water systems in the water service areas of the Delta-Suisun region: the average amount of total contaminants; the average amount of health-limit-exceeding contaminants; the average health-based EPA violations; and the average EPA monitoring, reporting, and other non-health-based EPA violations. It also adds to this sum the number of water-contaminated sites that have been identified to pollute drinking water supplies in each water service area. These summed elements are divided by six to construct an average measure from 1998 to 2003. Finally, this average figure is divided by the population of water service areas then multiplied by 1000 to derive a standardized drinking water contaminant concentration index to compare across water service areas in the region. The equation below shows how this index was created:
DWCCI = ((Average Total Contaminants in Public Water Systems + Average Health-Limit-Exceeding Contaminants in Public Water Systems + Average Health-Based EPA Violations in Public Water Systems + Average EPA Monitoring, Reporting, and Other Non-Health-Based EPA Violations in Public Water Systems + DTSC_DW/6) / Population of Water Service Areas) * 1000
I then took the natural log value of this index to make it more evenly distributed and ready to conduct another multivariate regression analysis similar to the section on water-contaminated sites.  
Literature Review
I reviewed relevant literature on water quality, human health, and the Delta-Suisun Region in the “Water Resources Abstracts,” “Web of Science,” and “JSTOR: The Scholarly Journal Archive”—all in the University of California, Davis’ Shields Library electronic database. I also searched for relevant literature and studies conducted by the boards, departments, and offices of Cal/EPA
 and the U.S. EPA, as well as studies associated with the multitude of public planning processes regarding the Delta (i.e., the Delta Vision). I used this literature to help guide the inquiry of in my collaborative. 
Characterizing Water Service Areas

Figure 1 in the beginning portion of this report shows the water service areas I constructed for this analysis. I drew on the following to construct a total of 28 water service areas. I started with the systems as they were listed by the EWG database. Water service providers that were specified with fixed populated places in each county were assigned to their corresponding Census populated places by name. For example, the water system for the City of Pittsburg as assigned to the census place, Pittsburg City. I followed this procedure for every system, except for those in jails, correctional facilities, and military operations because much of the Census data I used are not generalizable to these types of exclusive institutions. After each system was initially assigned to a place, I verified that each system actually exists in each place by consulting maps and descriptions of municipal water service providers in the five counties of the Delta. I also verified the location of each system by searching the internet for the systems associated with mobile home parks, businesses, and recreational areas in the Google search engine; in address matching searches for these areas with geographically-coded data in the U.S. Census’ “American FactFinder;” and in the list of Census geographies that are associated with the legally-defined Delta-Suisun region. I then consulted U.S. EPA’s Safe Drinking Water Information System/Federal Version (SDWIS/FED), Census maps of the five counties in the Delta-Suisun; and geographic information systems software (ArcGIS version 9.2 (ESRI 2006)) to select the final set of public water systems (N=144) to assign to water service areas in this analysis. 

I was very conservative in carrying out this method. I only kept water systems in the analysis if they were located in three of the four following sources: the EWG study, the U.S. EPA SDWIS/FED database, the Google search engine, and county water service provider maps and descriptions. This method provided me the best estimate of what the public drinking water systems and socio-demographics of each service area with the available data. I found that there is considerable discrepancy between these four sources that should be rectified in the future to better facilitate analyses like the one carried out in this report.
Exploring Community Perspectives
I assisted in exploring how low income communities and communities of color in the Delta-Suisun region are coping with the disproportionate water quality and health risks identified in this report from May to October 2008. I did so by helping with focus groups and in-depth semi-structured interviews with individuals who were identified as being knowledgeable about the intersection of water quality, human health, and poor and minority communities in the region. These participants were identified using a “snowball” sampling technique, in which I assisted with starting out with initial contacts and interviewees and building out to understand a specific group of interest (Lofland et al. 2006). My collaborative started with EJCW’s few contacts in the Delta-Suisun region and eventually spread out to key individuals and organizations throughout the region. Since this is a non-probability sampling method, I cannot generalize my findings from the sample to the general public of the five counties of the Delta-Suisun Region. But, I do claim that what they shared with the researchers and me in the collaborative about the water quality and human health concerns are suggestive of how disadvantaged social groups in the region cope with such issues. I conducted a total of 16 interviews and assisted with 3 focus groups in locations in the southern Delta—Stockton, Tracy and Pittsburg—with a total of 29 participants who either lived or worked in one of the focus group locations or at a neighboring location. By combining community voices and statistical and spatial analyses of the data sources outlined here, I became a participant in providing a preliminary analysis of environmental inequality in the Delta-Suisun region.
Environmental Inequality in the Delta-Suisun Region
There were three broad themes that emerged from my research collaborative on environmental inequality in the Delta-Suisun region. The first subsection below describes the toxins that have been accumulating in the region, their impact on fish, and how people who fish for subsistence in the region are forced to negotiating these legacies of toxins. The following two sections look at the relationship between socio-demographics and environmental inequality in the local environment and public drinking water systems of water service areas in the Delta-Suisun region. Both sections document the continuing significance of race as a predictor of poor water quality among various social groups, as expressed by water contaminant concentration measures we use in our analyses. I then provide some reflections on the participatory research process of my collaborative. First, however, I turn to how different social groups are negotiating a legacy of toxins in the Delta-Suisun region.

Negotiating a Legacy of Toxins: Living and Fishing in Impaired Water Bodies

There is an extensive body of literature on the problem of legacy toxins in the Delta-Suisun region. It documents how decades of gold and mercury mining, agricultural production and the use of harmful pesticides, global trade and shipping patterns, and industrial and urban wastewater is impacting the region’s ecosystem (Davis et al. 2003; Davis et al. 2008; Lydy and Austin 2004; O’Neill 2006; Silver et al. 2007; Shilling 2003). Further research suggests there is a potential compounding effect that water diversions from the region have had on the estuary’s ability to counteract these legacy toxins, as well as the increasingly high levels of salinity found in the area’s surface water (Lund et al. 2007). Few studies have sought to understand what this legacy of toxins means for low income communities and people of color in the region (Shilling 2003; Silver et al. 2007). My collaborative sought to shed some light on this meaning. In this section, I describe the known contaminants that have been accumulating in the region, their potential impact on fish and human health, regulatory responses to this contamination, and how disadvantaged social groups I met in the snowball sample negotiate living and fishing in a water body impaired by a legacy of toxins. 
	Figure 2: Impaired Water Bodies and Water Service Areas in the Delta-Suisun Region
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	Sources: Maps created by lead author with data from the U.S. Census (2000), SWRCB (2008a), and SWRCB (2008b).


Figure 2 shows the impaired water bodies in the Delta-Suisun region, the water service areas near these bodies, and the two water bodies that are being addressed by a U.S. EPA approved TMDLs. The Suisun impaired water bodies include the Suisun Bay, Suisun Marsh, Suisun Slough (highlighted in Figure 2), and the Carquinez Strait. The primary water service areas near the Suisun water bodies are Benicia, Fairfield, Suisun City, Bay Point, and Pittsburg. The Sacramento-San Joaquin Delta impaired water body is primarily located next to Antioch and the Oakley-Knightsen-Bethel Island areas. The Delta waterways run north-to-south from West Sacramento and Sacramento areas to Tracy and Manteca. They also run west-to-east from portions of Antioch to Woodbridge-Lodi and Stockton.
	Table 1: Pollutants found in 303(d) Listed Impaired Water Bodies in the Delta-Suisun Region and Issued Fish Contaminant Goals and Advisory Tissue Levels

	Pollutant
	Potential Source
	Water Bodies Hosting Pollutant
	TMDL Status as of 2006 
	OEHHA Fish Contaminant Goals (FCG) and Advisory Tissue Levels (ATL) in Place for Sport Fish?1

	Chlordane
	Unspecified Nonpoint Source
	Suisun Bay, Carquinez Strait; Sacramento-San Joaquin Delta
	TMDLs Required
	Yes

	DDT
	Agriculture
	Suisun Bay, Carquinez Strait; Sacramento-San Joaquin Delta; all Delta Waterways
	TMDLs Required
	Yes

	
	
	
	
	

	Dieldrin
	Unspecified Nonpoint Source
	Carquinez Strait; Suisun Bay; Sacramento-San Joaquin Delta
	TMDL Required
	Yes

	Mercury
	Atmospheric Deposition; Industrial Wastewater; Municipal Wastewater; Unspecified Nonpoint Source; Resource Extraction
	Suisun Bay; Carquinez Strait; Sacramento-San Joaquin Delta; all Delta Waterways
	TMDLs Required
	Yes,

for Methylmercury

	
	
	
	
	

	Polychlor-inated Biphenyls (“PCBs”)
	Unspecified Point Source
	Carquinez Strait; Suisun Bay; Sacramento-San Joaquin Delta; Delta Waterways (Stockton Ship Channel and northern portion, moving towards West Sacramento)
	TMDLs Required
	Yes

	Selenium
	Agriculture; Industrial Wastewater; Exotic Species; Natural Sources
	Carquinez Strait; Suisun Bay; Sacramento-San Joaquin Delta
	TMDL Required
	Yes

	Source: Water Board (SWRCB 2008a) and OEHHA (2007; 2008). 1 = See OEHHA (2008) for the FCGs and ATLs put in place by OEHHA.


There are a total of 21 pollutants found in these impaired water bodies. Table 1 shows 6 pollutants found in these impaired waters and their potential sources (as identified by U.S. EPA and the Water Board). The table also shows the water bodies where these pollutants are found, their TMDL status, and whether or not they have been assigned fish contaminant goals (FCGs) and advisory tissue levels (ATLs) for fish contamination in the Delta-Suisun region. FCGs were developed by the Office of Environmental Health Hazard Assessment (OEHHA) to estimate the “contaminant levels in fish that pose no significant health risk to individuals consuming sport fish at a standard consumption rate of eight ounces per week [32 grams per day], prior to cooking, over a lifetime” (OEHHA 2008:iii). This goal takes into account cancer and non-cancer risks of each contaminant. The ATLs are set to provide advice on what levels of fish consumption, based on cancer and non-cancer risks of a given contaminant, would provide a benefit to the consumer over a lifetime. Rather than documenting each goal and advisory level in Table 1, I show whether there has been an FCG and/or ATL set for each pollutant found in the impaired water bodies. I encourage the reader to see OEHHA (2008, pages 42 and 61) for more on the specifics of each advisory level put in place by the agency. 

It is noteworthy here, however, that there are 15 other contaminants listed in section 303(d) of the Federal Clean Water Act and in the Water Board’s TMDL program that have not been assessed by OEHHA for their potential impact on fish or the food chain in the Delta-Suisun region. This list includes high concentrations of several pesticides, organic compounds, metals, nutrients, contaminants that contribute to high levels of salinity, and unspecified pathogens and toxic substances. The sources of these contaminants range from unspecified nonpoint sources and unknown sources, to agriculture, urban runoff and storm sewers, atmospheric deposition, contaminated sediments, water flow regulation and modification, and non-boating recreational and tourism activities. Two of these pollutants have U.S.-EPA-approved TMDLs in place as of 2006. These water bodies are highlighted in green in Figure 2. The first is the pesticide, diazinon, which comes from agriculture and urban runoff and storm sewers. It is being addressed in Suisun Slough, which runs into Suisun City. The second TMDL in place is for high levels of nutrients (organic enrichment and low dissolved oxygen). It is highlighted in green in the Stockton Ship Channel, which extends from Stockton into the center of the Delta waterways. Both of these impaired water bodies have been assigned a TMDL due to a combination of political and scientific pressure because of their adverse effects on ecological and human health (Harnly et al. 2005; Schmieder et al. 2008). The massive amounts of contaminants in the Delta-Suisun region have received an uneven treatment from regulatory agencies, as evident in the relative lack of TMDLs designed and implemented in the region and the sparse amount of fish contaminant goals and advisory tissue levels that have been set for pollutants in the impaired water bodies. 
Studies are just starting to understand what this legacy of toxins and regulatory ineptitude means for low income communities, people of color, immigrants, and linguistically isolated groups in the region (Shilling 2003; Silver et al. 2007). Silver et al (2007:417) have shown that “fish contamination may have disproportionate impacts on low-income, non-white groups in the Delta.” Their study highlighted that this is cause for concern as such groups could be more likely to be disproportionately exposed to the neurodevelopmental problems associated with the highly toxic methylmercury found in the impaired water bodies shown in Figure 2 and Table 1. Silver et al. came to this conclusion by collecting demographic information and fish consumption patterns at a welfare health clinic in Stockton, California to assess the ethnic differences among low-income women in the Stockton area in their fish consumption rates and their awareness of fish advisories. The typical advisories under scrutiny in the study were similar to the “EAT DELTA FISH SAFELY” sign as shown in Figure 2. Ultimately, Silver et al. found that African Americans and Asians (Vietnamese and Cambodians) and those not aware of fish advisories in the region are potentially at the highest risk for eating contaminated fish from the Delta. 
In other research along these lines, Shilling (2003) mapped the zip codes of the Delta-Suisun region that had the highest frequencies of anglers in river locations with high mercury concentrations—those that exceeded the U.S. EPA-recommended 0.3 parts per million in fish tissue. Table 2 summarizes the demographics of the zip codes areas Shilling found to be the origins of the anglers fishing in high risk areas. The zip codes selected here come from Antioch, Oakley and Pittsburg in the southwest portion of the Delta-Suisun region; Vacaville in the northwest; Sacramento and Elk Grove in the northeast; and Lodi and Stockton in the southeast. I have not analyzed the demographics of the zip codes that are not at risk to high concentrations of mercury contamination to determine if there is disproportionate risk born on these anglers at this time. But, it is noteworthy that by deriving the zip codes of origin from the at risk anglers in Shilling’s study, I was able to begin painting a picture of the demographics of at risk areas: about 38% are people of color (mostly Black or African American and Asian/Pacific Islander), 21.38% Hispanic or Latino, 7.07% linguistically isolated, 14.92% recent immigrants, about 15% whose 1999 income was below the poverty level, and a median household income of $42,500. These statistics help one to understand who might be at risk from eating contaminated fish and what areas are associated with high concentrations of mercury and its breakdown products, such as the neurotoxin, methylmercury. But, we have gained little in understanding some of the perspectives of at risk communities in how they negotiate such potential risk.
	Table 2: Selected Demographics of Zip Code Areas with the Highest Frequencies of Anglers in River Locations with High Mercury Concentrations (>0.3 ppm) in Fish Tissue. 
	Figure 2: Fish Consumption Advisory Sign in the Southern Portion of the Delta-Suisun Region near Stockton, California

	Selected Demographic
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Source: Photo taken by the author

	People of Color
	
	
	37.93%
	

	Black or African American
	
	11.76%
	

	Native American
	
	
	0.95%
	

	Asian/Pacific Islander
	
	
	15.04%
	

	Some Other Race
	
	
	10.18%
	

	Hispanic or Latino
	
	
	21.38%
	

	Linguistically Isolated Households
	
	7.07%
	

	Foreign Born Immigrated to U.S. 1980-2000
	73.40%
	

	Below Poverty Level
	
	14.92%
	

	Median Household Income
	
	$42,500 
	

	Source: Shilling (2003) and U.S. Census (2000)
Note: Percentages are of the total population for each zip code except for linguistic isolation, foreign born immigrants, and those below poverty level. Linguistic ally isolated households  is a percent of households, foreign born immigrated to U.S. 1980-2000 is a percent of foreign born individuals, and below poverty level is of those whose  1999 poverty status has been determined by the Census, which most, but not every time, is equal to the total population in the zip code areas.
	


Social science research into fishing behavior has shown that there are racial, gender, and class meanings behind recreational fishing (Togh and Brown 1997). This was the case in the interviews and focus groups I assisted with in the collaborative: individuals from a variety of backgrounds attributed their fishing activities for recreation and relaxation. Some describe their fishing spots as a “my place of solace out there in that water,” where they “sit there…relax and [have] time away from everybody” (Personal Interview, 2008). Others described their fishing activities in terms of subsistence: “If you have less money to buy food, you fish more. If you have less work and money, then you will go to the dollar store for food which has food that is worse for you” (Focus Group, 2008). Whether for recreation or subsistence, the people I met in my research commented on how local polluting sources are responsible for the declining water quality. As an individual who immigrated to the Delta-Suisun region during the 1990s told us, “Water affects us when the factories send waste into the river and ocean. This affects fish and all of us because it contaminates the water. There is a drain next to where I fish with liquid that comes [from] I don’t know where. I don’t know what factories are around there” (Focus Group, 2008).

Some describe this change as an impact on their cultural practices, and wonder what will come of future decisions to export water from the region. As one Native American representative, and long-time resident from San Joaquin County, shared with me:

[I]t makes my family and I feel sad that our elders and our youth will no longer be able to enjoy the clean water that our ancestors did.  My brothers no longer fish to eat as they have seen the deformities and sickness come from the water.  Now they fish for the sport of it…[Whatever] Sacramento's decision[s] are on the State's water management will impact our people in many ways.  It will impact fishing areas if the water is diverted to other areas, it will dry up our sloughs, gathering areas, and much more. (Personal Communication, 2008)
This individual elaborated on what it means to negotiate the heavily engineered environment, with all its apparent unintended consequences of environmental degradation that has come to characterize the Delta-Suisun region and other industrializing areas. This heavily engineered setting does not resonate with how this individual makes sense of the world. Instead, it is another example of the ‘other’ world that this person is forced to inhabit:

[I]t’s not an easy thing to live in two different worlds…I leave [home]. I go to work. I’m in their world. I live by their rules. I act like them, ok, to a certain extent. I go out the door, I come home, I’m in my own world, you know? I do what native people do. I act like a Native. I feel like a Native. I eat like a Native, you know? And, it’s not easy juggling my life like that, but that’s how I have to live because…most people…cannot relate (Personal Interview, 2008) 
A theme begins to emerge from this quote and the others above: racial and ethnic minorities, low income individuals, and immigrants—are being impacted by the water quality of the Delta-Suisun region in a way that may not be understood by those who have not lived and fished the region in their shoes. 

How effective have the fish advisories been in addressing the issue of fish contamination in the region? Silver et al. (2007:418) claim that in the Delta-Suisun, it will likely take decades to address the sources of the legacy toxins that permeate the impaired water bodies, so “outreach and education are the only viable methods of immediate exposure reduction,” and this must be done in a manner that is sensitive to the different cultures and linguistic capabilities of at risk populations. I interviewed individuals who told me that the fish advisories currently in place are not enough because people who have to choose between starving or eating contaminated fish will eat the contaminated fish (recall the paraphrased quote above: ‘If you have less money to buy food, you fish more’). Summing up this point of view, one individual shared with me the following critique of solely relying on outreach, education, and advisories:

[R]ight now, the only policy option is to tell people to eat different fish or less of the contaminated fish. So, it’s totally on the consumer, and it’s their personal responsibility to not accumulate toxins. And that’s pretty much where it stands. And that’s not acceptable. (Personal Interview, 2008)
Instead, advocates working in the region argue that the contamination needs to be cleaned up at the source while advisories, outreach, and education receive more funding, which does not look likely in current financial conditions. What can be done? A recent publication prepared for the California Department of Public Health and the Central Valley Regional Water Quality Control Board by the researchers at UC Davis and staff at the Southeast Asian Assistance Center has proposed some “community-based strategies to reduce mercury exposure in Delta fishing communities” (Shilling et al. 2008). The document puts forth the following five key strategies that resonate with the community perspectives outlined above:

1. Monitoring fish and fish consumption: community organizations lead the design and implementation of fish tissue and fish consumption monitoring, aided by academic and agency scientists.

2. Assessing mercury exposure: community organizations, in partnership with agency and academic health professionals calculate or measure actual mercury exposure and community organizations lead communication of findings to communities and individuals.

3. Effective education and outreach: community organizations lead the design and implementation of education and outreach programs to communities and individuals eating large amounts of locally-caught fish, aided by academic and agency scientists.

4. Consumption advisories: community organizations, in partnership with agency and academic health professionals and scientists, design fish-consumption guidelines that are accessible to the diverse cultures and communities in the Delta region. 

5. Decision-making & implementation model: to improve the effectiveness of strategic decision-making and implementation, a new model should be developed that moves away from state agencies being funders, recipients of funding, and the primary decision-makers in matters of fish contamination and implementing exposure reduction measures. Rather, the new model should feature organizations from impact communities at the center of decision-making and implementation, partnering with state institutions in support roles (Shilling et al. 2008:5-7). 
These recommendations generally depart from what has been a regulatory approach that includes a Water Board that has admitted to not being as efficient in enforcement of water quality standards as it should (Cal/EPA 2008). To a certain extent, these recommendations also differ from just focusing on outreach and education as the primary vehicles for exposure reduction because these alternative proposals put the impacted community in a leadership role in making decisions about exposure reduction. If the community perspectives I outlined from interviews and focus groups above resonate with other impacted communities in the region, then perhaps a sixth key strategy for reducing exposure to contaminated fish should be to fully address the source of the contaminants in the region. 
Perhaps the next section provides a step in that direction. This section begins the deeper look at the relationship between socio-demographics and environmental inequality in the local environment of water service areas in the Delta-Suisun region. Here, I narrow the focus to using two water contaminant concentration indices to assess the average exposure levels of socially vulnerable groups to poor water quality from 1998-2003. To do so, I first drew on data from the Department of Toxic Substance Control’s EnviroStor database on water-contaminated hazardous sites and data from the Environmental Working Group’s national tap water quality study to see why and how, as one of our low income, minority project participants put it, “the taste of water has changed” in the region.
Exploring the Murky Waters: Socio-Demographics and Water Contaminant Concentration
This section starts by providing a map in Figure 3 that begins to show a visual relationship between the percent of people of color of water service areas and the presence and frequency of water contaminated sites. I have retained the layer on the map from the previous section of the impaired water bodies, so that one can also see the visual relationship between the number of water contaminated sites and the impaired waters.
Figure 4 begins to show a visual correlation between race of the water service areas and the number of water contaminated sites: places like Rio Vista, Discovery Bay (both 0-10% people of color), Brentwood, Oakley-Knightsen-Bethel Island, and Manteca (both with 11-20% people of color) have little to no presence of water contaminated sites. However, places that are predominantly people of color (Stockton, Pittsburg, Bay Point, Vallejo, and the Sacramento—Parkway-South Sacramento water service areas) have relatively higher numbers of water-contaminated sites. I chose to delve deeper in this analysis to not only look at the frequency of sites in an area, but to see how much contamination has actually occurred at a site. Doing so can help show the severity of the site and its how that impact is distributed across different social groups in an area.
Both charts in Figure 5 elaborate on the demographics of water service areas and their relationship to a measure we constructed to look at the severity of the contamination: the average water contaminant concentration of the site. Briefly, this measure takes the sum of potential contaminants of concern from the water-contaminated sites for each water service area divides that by the sum of water contaminated sites, then divides that number by 6 to get the average water contamination concentration from 1998-2003 for each water service area. A high level of average water contaminant concentration means higher levels of contamination, which suggests worse water quality is present in a water service area’s surface, ground, and, potentially, drinking water. As seen in Figure 5a, the demographics of water service areas with an average water contaminant concentration greater than zero differs notably from those whose score equals zero, with more socially vulnerable groups—those below the poverty level, people of color, and Hispanic or Latino—being disproportionately represented in areas with greater than zero levels of contaminant concentration. Figure 5b shows that there is also a relationship between household income and the average water contaminant concentration. The median household income of water service areas with an average water contaminant concentration greater zero is $42,500, while that of the water service areas with an average water contaminant concentration equal to zero was $55,000. 
	Figure 3: Water Contaminated Sites, Impaired Water Bodies, and Percent of People of Color of Water Service Areas in the Delta-Suisun Region
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	Source: Map created by the author from the U.S. Census (2000), SWRCB (2008a), SWRCB (2008b), and the California Department of Toxic Substance Control EnviroStor Database.


	Figure 4: Demographics of Water Service Areas that have an Average Water Contaminant Concentration Level Greater Than Zero versus those Equal to Zero in the Delta-Suisun Region

	(a) Poverty Status, Race, and Ethnicity and Average Water Contaminant Concentration
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	(b) Percentage of Households and Average Water Contamination Concentration
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	Source: Author’s analysis of data from the U.S. Census (2000) and DTSC (2008).


The socio-demographics and water quality measures analyzed thus far suggest that a number of factors are associated with high levels of average water contaminant concentration. I conducted a regression analysis to test which social groups were strong predictors of poor water quality. In Table 3, I report the coefficient signs and their significance levels for each independent variable we use to predict the average water contaminant concentration.
 As seen in the table, when controlling for the number of water contaminated sites, percent of people the population below poverty, percent Hispanic or Latino, percent households linguistically isolated, and percent of foreign born who immigrated to the U.S. between 1980 to 2000, race (as expressed in the percent people of color) is a statistically significant and positive predictor of the average water contaminant concentration levels experienced by water service areas in the sample. That is, an increase in the percent of people of color in a water service area, on average and when controlling for all other variables in the table, is associated with an increase in the level of water contaminant concentration in water service areas in the Delta-Suisun region. Also, while not statistically significant, on average, the increases in the number of water contaminated sites and the percent foreign born who have immigrated to the U.S. between 1980 and 2000 are also associated with increases in a water service area’s water contaminant concentration.

	Table 3: Coefficient Signs and Significant Levels the Ordinary Least Squares Regression Analysis of the Average Water Contamination Concentration of Water Contaminated Sites on Selected Demographics of 28 Water Service Areas in the Delta-Suisun Region

	Model Variables
	Coef. Sign
	Sig. Level
	Coef. Sign
	Sig. Level
	Coef. Sign
	Sig. Level
	Coef. Sign
	Sig. Level

	
	
	
	
	
	
	
	
	

	Number of Water Contaminated Sites
	+
	*
	+
	
	+
	
	+
	

	% Below Poverty Level
	—
	
	—
	
	—
	
	—
	

	% People of Color
	
	
	+
	*
	+
	*
	+
	*

	% Hispanic or Latino
	
	
	—
	
	—
	
	—
	

	% Linguistically isolated households
	
	
	
	
	—
	
	—
	

	% Foreign Born Immigrated to U.S. 1980-2000
	
	
	
	
	
	
	+
	

	
	N=28
	N=28
	N=28
	N=28

	Notes: * Significant at the p <.05 level


These findings suggest the continuing significance of race in determining environmental inequality. Yet, they are based on a small sample size of only 28 water service areas. Usually this type of statistical analysis is reserved for sample sizes greater than 100 or even 200. To guard against accepting a statistically significant finding when it may actually be insignificant, I chose to only report significant levels for the coefficients at the .05 level or higher. Thus, I am confident in accepting these suggestive finding that percent people of color is, on average, a significant predictor of poor water quality in the surface water, ground water, and, potentially, drinking water of water service areas in the Delta-Suisun region.  While I view this finding here as important in documenting which social groups disproportionately experience poor water in the local environment of water service areas in the region, it is difficult to make the link between these findings and the potential consumption of poor water quality. Next, I show the results from a similar analysis as conducted here for drinking water quality.
Inequity and Drinking Water Contamination

The taste of water has changed. I try to use filters. Years ago it felt good to drink water from the spigot or the hose, but not now. —Focus Group, 2008
The community of Bay Point, California, located on the northeastern edge of Contra Costa County has high percentage of people of color (47.67%), Hispanic or Latinos (39.33%), linguistic isolation (11.79%), poverty (17.23%), and recently-arrived foreign born individuals (78.81%). People from these demographics have been organizing to force a private water company, who has exceeded permissible levels of water treatment chemicals, such as total trihalomethanes, in the water it serves to the community. The community recently applied for and was one of 48 communities in the nation to receive a Community Action for Renewed Environment (CARE) grant from the U.S. EPA in partnership with the University of San Francisco, the Centers for Disease Control and Prevention, and the Contra Costa Health Services’ Healthy Neighborhoods Project. The grant has helped them organize and force community hearings to have the private water provider purchase higher quality water treated by the Contra Costa County Water District to provide them with the same drinking water quality enjoyed by the rest of the county’s public and privately owned drinking water suppliers. 

	Table 4: Selected Demographics (2000) of Water Service Areas by Their Estimated Rank in the Drinking Water Contaminant Concentration Index (1998-2003)

	

	
	Estimated Ranking in the Drinking Water Contaminant Concentration Index

	Selected Demographic
	Low
	Mid-Low
	Mid-High
	High

	People of Color
	41.67%
	36.21%
	25.41%
	37.00%

	Black or African American
	14.41%
	9.34%
	4.66%
	0.48%

	Native American
	1.14%
	0.88%
	0.77%
	1.49%

	Asian/Pacific Islander
	15.34%
	14.09%
	6.30%
	13.89%

	Some Other Race
	10.77%
	11.90%
	13.69%
	21.14%

	Hispanic or Latino
	21.90%
	23.79%
	27.51%
	39.55%

	Linguistically Isolated Households
	7.48%
	7.04%
	5.09%
	11.86%

	Foreign Born Immigrated to U.S. 1980-2000
	73.36%
	70.61%
	63.65%
	59.45%

	Below Poverty Level
	17.23%
	13.95%
	7.08%
	12.14%

	Median Household Income
	$42,500
	$47,500
	$60,000
	$37,500

	Source: U.S. Census (2000)
Note: Percentages are of the total population for each zip code except for linguistic isolation, foreign born immigrants, and those below poverty level. Linguistically isolated households  is a percent of households, foreign born immigrated to U.S. 1980-2000 is a percent of foreign born individuals, and below poverty level is of those whose 1999 poverty status has been determined by the Census, which most, but not every time, is equal to the total population in the zip code areas.


For this portion of the analysis, I sought to explore the extent to which water service areas like Bay Point were experiencing similar patterns of inequity in drinking water contamination concentration with the average drinking water contaminant concentration index (DWCCI). It is similar to the index used in the previous section, except the average DWCCI integrates four characteristics of public drinking water systems found in water service areas (the type of contaminants found and the different violations issued to each system), as well as the number of water-contaminated sites that are known to contaminate drinking water supplies of the in the water service areas. It is also averaged over six years and standardized by population of each area, then multiplied by 1000 (see the formula in the methods section). I then took the natural log of the index, which helped me evenly distribute the index across water service areas. This method provided me with the opportunity to breakdown the index into four rankings classifications, based on standard deviations away from the mean of the transformed average DWCCI. “Low” denotes areas more than one standard deviation below the mean, while “mid-low” signifies that an area was one and zero standard deviations below the mean. “Mid-high” stands for water service areas zero to one standard deviation above the mean, while “high” means that an area was greater than one standard deviation away from the mean. 

Table 4 describes the demographics of water service areas which fall into each estimated ranking in the average DWCCI. As the table shows, most demographic characteristics of each estimated ranking follow four patterns. First, with people of color, Native American, Asian/Pacific Islander, linguistically isolated households, and people below poverty level, one sees that percentages of these social groups decrease as one moves from low to mid-low rankings or low to mid-high rankings, then they increase across the board to the high ranking level. This pattern breaks, however, for percent some other race and percent Hispanic or Latino, which steadily increase from low to high ranking levels. This relationship between some other race and Hispanic or Latino could be explained by their correlation with each other: the “some other race” category includes people who identify as having some sort of Hispanic origin. Another small pattern that arises is how the percent foreign born who immigrated to the U.S. between 1980 and 2000 decrease steadily, moving from low to high ranking levels in the average DWCCI. Finally, there is the pattern in which the median household income decreases as one moves from low to mid-high ranking, the drops of drastically as one moves from mid-high to high rankings. It is difficult to discern from Table 4 if there is any correlation between these social groups and the drinking water contaminant concentration index. Thus, I explore this question through another multiple regression analysis, whose results are displayed in Table 5.

	Table 5: Coefficients Signs and Significant Levels from the Ordinary Least Squares Regression of the Average Drinking Water Contaminant Concentration Index (1998-2003) on Selected Demographics (2000) of 28 Water Service Areas in the Delta-Suisun Region

	Model Variables
 
	Coeff. Sign
	Sig. Level
	Coeff. Sign
	Sig. Level

	% Below Poverty Level
	—
	*
	—
	*

	% Black or African American
	—
	**
	—
	**

	% Native American
	+
	
	+
	

	% Asian/Pacific Islander
	+
	*
	+
	

	% Hispanic or Latino
	+
	**
	+
	

	% Linguistically Isolated Households
	
	
	+
	*

	
	N=28
	N=28

	Note: * Significant at the p <.05 level; ** Significant at the p < .01 level

	


The table shows that race matters again: on average and when controlling for percent below poverty level, percent Black or African American, and percent Native American; a percent increase in Asian/Pacific Islander and in percent Hispanic or Latino is statistically significantly associated with a percent increase in the average drinking water contaminant concentration levels of water service areas in the Delta-Suisun region. Curiously, on average and when controlling for other demographics in the analysis, 
a percent decrease in percent below poverty level and in percent Black or African American are associated with percent increases in average drinking water contaminant concentration levels. This suggests that as the linguistic isolation measure is added to the analysis, one sees that linguistic isolation, on average and when holding all other variables constant in the table, becomes a statistically significant predictor of poor drinking water quality for water service areas in the Delta-Suisun region. In addition, the significance level for percent Hispanic or Latino and percent Asian/Pacific Islander disappears. This finding, paired with the finding about percent below poverty and percent Black or African American suggests households that are linguistically isolated (and most likely speak Spanish or some Asian American or Pacific Islander language) may be those most disproportionately at risk to poor drinking water quality in the Delta-Suisun region.
 Like the regression results in the previous section, this statistical test used a small sample size of only 28 water service areas, so I was conservative and chose to only report significant levels for our coefficients at the .05 level or higher. 

This study sought out to document environmental inequality in the Delta-Suisun region and what that means to people asked to bear such inequality. It did so by identifying the social groups (low income, people of color, and immigrants) more likely to be exposed to poor water quality in the Delta-Suisun region. The indicators I chose to use for poor water quality include high concentrations of contaminants in the fish these social groups eat, the water and land they live near, and in the water they drink. With the help of participating community groups, this research was also able to document how social groups experiencing environmental inequality in the Delta-Suisun region cope with these relatively high concentrations of contaminants. These results are preliminary and are continuously being reexamined for their validity and reliability. One thing I am certain about, however, is that the research problems, hypotheses, goals, and findings discussed in this report and partially funded by my CFERP Predissertation Fellowship, warrant exponentially more attention then they have received in the past and currently by regulatory and academic attention to the Delta-Suisun region. In the remaining pages, I provide some reflections on the participatory research process, highlighting the success and challenges faced, lessons I have learned as a CFERP Predissertation Fellow, and some potential impacts from the my research collaborative.
REFLECTIONS ON THE PARTICIPATORY RESEARCH PROCESS
Science, democracy, and justice are key institutions in Western societies. As noted by some, the taken-for-granted notion of science promotes it as the institution of “truth, whether mundane or transcendental, and the symbolic construction of reality within which all human activity takes place,” while that of democracy “is participation and the extension of popular control over human activity” (Friedland and Alford 1991:248).  Meanwhile, justice is often seen in terms of fairness and fundamental for a democratic society. Here, a “fair system of social cooperation over time from one generation to the next” depends on “two companion fundamental ideas” of (1) “citizens (those engaged in cooperation) as free and equal persons,” and (2) “a well-ordered society, that is, a society effectively regulated by a public conception of justice” (Rawls 2001:5).  Publicly recognized rules and procedures must be followed for these principles of justice to work in practice in addition to the existence of operating norms of reciprocity and impartial decisions, whereby “rational advantage” of citizens must be negotiated in favor of a reasonable or moral sensibility to work towards fair terms of cooperation (Rawls 2001). 

Negotiating these notions of science, democracy and justice is no easy task. Science has been promoted by some to be a tool mobilized by experts in an effort produce a knowledge base of which citizens can rely on to make informed decisions and participate in democratic procedures (Dewey 1954).  Yet, in contemporary times and in the context of the United States, we hear of claims by scientists that political considerations are trumping the dissemination of important knowledge to the masses with implications for public health (Harris 2007). Cases such as these raise questions about the possibilities of achieving any form of justice while negotiating science and democracy. In particular, one wonders, ‘What kind of science is hospitable to the negotiation of these potentially competing institutional logics, and what practical steps can be taken to create such a science for environmental justice?’My participation in the research discussed here and as a CFERP Predissertation Fellow provided me with numerous moments to reflect on the ways science, democracy, and justice are negotiated in movements for environmental justice in California. I also provided me with some successes and challenges, an understanding of the potential impacts participatory research of this kind can have on a study site, and some lessons learned for future endeavors of this sort. 

Successes and Challenges
My successes of my participatory research experience with the organizations described earlier in this report (see pages 3-5) and from my fellowship experience were closely intertwined with the challenges I faced in the process. As noted earlier, I feel a major accomplishment of my fellowship was to participate in research that contributes to the understanding of what life is like for disadvantaged community members living and fishing in an “impaired water body,” and especially co-producing knowledge with them that they can use to potentially advocate for themselves. Other successes I experienced include an in-depth look at how organizations and communities organizing for environmental justice go about their work and an opportunity to develop a multiplicity of research skills, including participatory research methods. Simultaneously, I was challenged to ensure that I actively involved community members in the research collaborative which I was developing with EJCW and the DataCenter. I was also challenged to understand the extent to which community members felt like equal partners in the research. By and large, I attribute this simultaneous experience of successes and challenges to the nature in which the environmental justice movement, and its participating organizations and community groups, involves collaborations with university researchers while pursuing their other strategies and tactics to ensure equitable environmental protection and civic engagement in various decision-making process. I also, with just as much weight, believe the tensions I had to negotiate between my classical training in participant observation, and associated qualitative research methods, and the practice of participatory research shaped the way in which I experienced successes and challenges during my fellowship. 

As some have noted, one of the key strides the environmental justice movement has made is the democratization of science (Brown 2007; Brulle and Pellow 2006). Some claim such democratization has occurred through “citizen-science alliances” (Brown 2007) whereby “activists work with scientific professionals to co-produce new knowledge and therefore challenge the institutional barriers to their cooperation and to the idea of broadening the definition of the term expert;” this challenges “traditional ‘objective’ science,” which “many environmental justice activists view…as a systematically disempowering discipline and practice rooted in Western Enlightenment concepts that tend to separate human beings and cultures from nature in a way that ignores the importance of non-European peoples’ contributions to knowledge and environmental sustainability” (Brulle and Pellow 2006:115). 
The co-production of knowledge as favored by these citizen-science alliances shares and affinity with participatory research methods, which contrast with participant observation and other forms of inquiry that have not historically had a strong participatory emphasis. Wright and Nelson (1995) claim that participatory research is the type where “people become agents rather than objects of research” and that as the researcher plays the role of a facilitator in a process of exchange, “participants…[transfer] local knowledge to the researcher; and the researcher… [conveys] not only research skills, but theoretical frameworks and comparative information which help participants [analyze] the local situation in terms of how wider systems work” (1995:51). 
Cable et al. (2005) offer an important recommendation for researchers to “do it like you mean it” when pursuing participatory projects and processes of exchange, as noted by Wright and Nelson (1995) with environmental justice activists and community members because it can get difficult to reconcile the tensions found in such collaborations. As Cable et al. elaborate:

[W]e argue that [environmental justice movement] collaborations with participatory researchers is a promising, albeit bumpy, road for increasing movement resources to apply greater political pressure and achieve structural changes that will more equitably distribute exposure to environmental risks and eventually reduce these risks for all. But participatory researchers must work harder to assure that their work adequately expresses the voices and serves the needs of the aggrieved (2005:74). 
Indeed, collaborations between environmental justice activists and researchers has been a promising route for some groups to pursue equitable environmental protection and community empowerment, as well as for researchers to fine-tune their methods of inquiry through examining important, public issues such as environmental inequality (see Morello-Frosch et al. 2002; Pastor et al. 2005; Pastor et al. 2007).  A success I experienced from my fellowship and participation in the Delta-Suisun research collaborative was the opportunity to see how such collaborations work. I particularly enjoyed the collaboration I had with personnel from EJCW and the DataCenter. The individuals I encountered from these two organizations became great colleagues. I look forward to seeing how our collaboration develops after we re-enter the field to convey some of the research findings covered in this report to participating community members. As of this writing, EJCW is drafting plans to conduct community capacity building workshops around the water issues we have identified in our research, as well as to pursue any other avenues that participating community members are interested in. 

Another success from my fellowship was how I was able to take set aside time to develop the statistical and geographic information systems (GIS) analysis displayed in this report. I am certain that without the monetary support provided by the funding, I would not have been able to afford to take such time to focus on these key areas. I am now currently pursuing more education on the use of GIS and how such tools can give the less fortunate the power to advocate for themselves. I have come to learn that this imperative is rightfully of paramount concern for groups like the ones I encountered in the Delta-Suisun region for this report. As Bullard (2007) notes, a key tenant of the environmental justice movement is that low income communities and communities of color represent themselves in various processes that impact their environment where they “live, work, play, pray, and go to school.” In future research projects, I hope that I will be able to bring to bear a better understanding of GIS to develop a participatory mapping project with interested community members in addition to having them participate in the qualitative research methods employed in this study.
 However, I now imagine that partaking in participatory research to document environmental inequality in a way that builds on what has been done in this report is extremely difficult. At times, my collaborative had eyes bigger than its stomach: we had fairly limited financial and human resources to meet and talk with every disadvantaged community member in the Delta-Suisun region, but we kept pushing our personal limits to ensure that we were as inclusive of all the different voices and experiences of environmental inequality in the region over the five months worth of field work I was funded to do. I knew that this was an extremely short time-period for any type of qualitative field research, but I soon found out that including participating community members in every aspect of the research from formulating initial questions, collecting and analyzing data, and presenting the results was just not practical for them or for our research team. Our research team realized that we had to narrow the scope of our work and have the community members help carryout the sampling method that they were naturals to do. Thus, the snowball sampling methodology was implemented in areas where community members (in the organizations listed in pages 3-5 of this report) were more than willing to help gather individuals for focus groups in Stockton, Pittsburg, and Tracy, as well as recommend knowledgeable people in the Delta-Suisun region for in-depth interviews about complex environmental issues facing the area. These successes and challenges have left me with some lessons learned and some thoughts on what could be some potential impacts from this research on communities in the Delta-Suisun region.
Lessons Learned and Potential Project Impacts on the Region
There are a three primary lessons I have taken away from the successes and challenges I experienced as a participant in this research project and from my CFERP Predissertation Fellowship. The first lesson concerns the important distinction between participant observation and participatory research. The second important lesson involves the topic of community identity in participatory research. The final lesson is a corollary of the first two and pertains to the relationship between research and potential impact of the research findings. In discussing this last lesson, I will touch on what may be some potential project impacts from the research findings reported here.

I have learned more now than ever that when attempting to conduct participatory research one must be specific about what “participation” means. As I noted above, going into this research project and the CFERP Predissertation Fellowship, I was trained in participant observation methods—not in participatory research. Put together, Wright and Nelson (1995) and Stoecker (2004) provide a useful clarification of participation in each mode of inquiry, as shown in Table 6. When compared against the table, I would have to classify the research collaborative I participated in as somewhere in between participant observation and participatory research and conditional on whom the meaning of participation is assigned to. My research collaborative could be called a form of participatory research if it is in relation to EJCW and the DataCenter. The research conducted in the collaborative was certainly with these two organizations and they shaped every aspect of the research process. Yet, in relation to the regional and community-based organizations involved in the collaborative, the research process was largely skewed whereby EJCW, the DataCenter, and I were present all throughout the research process, while the other participating organizations had some input in designing the method and how we three collected the data. What is important to remember, however, is that the research process has yet to be completed and the collaborative is heavily invested in setting aside time to explain results to participating organizations and determining the best culturally competent way of communicating the results to interested communities.
Table 6: Five Major Differences between Participant Observation and Participatory Research
	
	Participant Observation
	Participatory Research

	Meaning of Participation
	Research on people; the “researched” have no formal control over the research process: choosing the question; designing the method; collecting the data; analyzing the data; and reporting the results
	Research with/for/on the people; those being “researched” are also formally involved in shaping the research process: choosing the question; designing the method; collecting the data; analyzing the data; and reporting the results

	Source: Stoecker (2004); Wright and Nelson (1995: 57-59)


This brings me to the question of community identity: “Who is the community I am engaging in this research, and what are the implications in conducting research with one faction of the community over the other?” Indeed, this question arose for me numerous times while conducting field work in the Delta-Suisun region. Whenever I confronted this question, I felt myself falling back on the nature of the predissertation fellowship, which is to explore potential relationships in a given community to see what could emerge in a concerted effort between engaged community members, my research colleagues from EJCW and the DataCenter, and myself. The key, it seemed, was to always tell myself that a given community member must be met in the middle, and, in turn, they must do the same with me and those from EJCW and the DataCenter. This kind of relationship building and mutual exploration is indeed a meeting in the middle that takes practice, just like any other relationship and was the basis for how the snowball sampling method developed in the project. As Corburn notes of the community-based “jazz of practice” that is “street science,” “often originates and evolves in a community—where community is defined geographically, culturally, or socially” and combines community members’ lived experience with professional and technical assistance to “co-produce” knowledge (2005:44). Indeed, the notion of “community” was and continues to evolve in the Delta-Suisun region. In an era facing so much environmental and social change right now, one of the best ways for me to maintain a solid notion of the community whom I engage is to have a firm grasp on my role as the researcher and keep in mind what my research findings mean to different communities within and beyond my study area.
It is difficult at this time to say for certain what the project impacts have been or will be on communities in the Delta-Suisun region. The project never sought to explicitly improve economic conditions for disadvantaged groups in the region. However, it did increase participation by members of the collaborative in contributing to the production of knowledge about the region, which has primarily been left to technocratic expertise (that has also coincided with the decline of the environmental quality in the area). This new knowledge could improve environmental management, reduce conflict over local environmental issues, increase/improve access to resources, and improved environmental conditions for the social groups identified in this report as being disproportionately at risk if enough effort and resources is amassed to correct the causes of these risks. This means that surveillance of the trends identified in this report is of paramount importance to identify the root problems and to monitor any and all progress in rectifying environmental inequality in the Delta-Suisun region. By and large, community members we interviewed for this report believe ignoring environmental injustices against the social groups identified in this report will most likely lead the region towards more environmental inequality in the future.
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� The project title was originally called, “Unpacking Privileged Access and Accounts around Water Quality: ‘EJ Communities’ Moving Beyond ‘Third Parties’ in the Sacramento-San Joaquin Delta,” but it was changed according to the topic focus that developed in the course of the participatory research undertaken for this fellowship. 


� The Rose Foundation supports grassroots initiatives to inspire community action to protect the environment, consumers and public health. For more go to (http://www.rosefdn.org/article.php?list=type&type=29). 


� “[EJCW] is a network of more than fifty grassroots and intermediary organizations. EJCW works to…enable community members to take control of their water resources by participating in water policy, planning and decisions. We ensure policy makers are listening to the concerns of community members and hold policy makers accountable for the heavy impacts water policy has on low-income communities and communities of color” (EJCW 2008b). The DataCenter is a nonprofit research organization located in Oakland, California, and “strives for a sustainable economy and environment, a just and humane criminal justice system, and leadership of young people—a better world for seven generations to come” (DataCenter 2008). The EJP has set a its goals to: “[1] Increase the visibility of environmental justice issues at UC Davis; [2] Encourage student (undergraduate and graduate) and faculty research and campus community on environmental justice and expand the environmental equity issues, building on existing campus strengths in environmental research in the Central Valley; [3] Help build campus and community partnerships on environmental justice issues; [4] Advance state policy analyses that promote environmental justice and community perspectives on particular environmental, environmental health, or urban planning issues, drawing on campus strengths, as well as our proximity to Sacramento; and [5] Promote interdisciplinary conversation on environmental issues, specifically as they pertain to race, class and/or gender at the John Muir Institute of the Environment and on the UC Davis campus” (EJP 2008). 


� These individuals prefer to remain anonymous at the time of this writing.


� I attended the 12th annual CFERP workshop in Craftsbury Common, Vermont, from September 24-28, 2008. It included helpful reading (e.g., Stoecker (2004), Wright and Nelson (1995), and Yamagucki (2007)), presentations from other CFERP fellows, and tutorials and presentations from CFERP faculty and researchers. 


� The DTSC EnviroStor database is found at www.envirostor.dtsc.ca.gov.


� DTSC defines these contaminants as potential contaminants that “include hazardous substances that may be present at the site” and cause for concern to human and environmental health (DTSC 2008).


� The Federal Safe Drinking Water Act defines a “public water system” as those which regularly serve at least 25 people or have 15 service connections (Levin et al. 2002). 


� The EWG database is available at www.ewg.org/tapwater/index.php.


� Most notably we analyzed studies conducted by the Office of Environmental Health Hazardous Assessment under its “Fish” program (http://www.oehha.ca.gov/fish/html). 


� The format I use in Table 3 is modified from Pastor et al. (2007), in which they attempted to provide regression statistics in an accessible manner for the lay reader. In addition, since the results from this ordinary least squares regression analysis and the similar analysis of drinking water quality are preliminary at this point, I wanted to merely show the pattern that is emerging from the data still under analysis.


� Once the recent immigrant variable was added to the model, the significance of each variable decreased to not being statistically significant.
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