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ABSTRACT 

In 1998, a tanker truck overturned on U.S. Route 460 in Tazewell County, Virginia, 

releasing approximately 5110 L of Octocure 554-revised, a rubber accelerant, into an unnamed 

tributary approximately 162 m from its confluence with the Clinch River.  The spill killed nearly 

all aquatic life in the river, including three species of federally endangered mussels, for 11 km 

downstream.  The restoration plan developed after the spill included community outreach to 

complement the physical, on-site restoration effort.  Although numerous studies have been made 

of the aquatic resources in the upper Clinch River, Tazewell County, Virginia, there had been no 

prior assessment of the local residents’ knowledge, attitudes, and opinions about the natural 

resources in this biodiversity hotspot. 

I surveyed residents of Tazewell County, Virginia to assess their baseline knowledge 

about the upper Clinch River watershed, endangered mussels, aquatic conservation, and water 

quality issues.  The survey response rate was 42%.  Survey respondents were aware that mussels 

are present in the Clinch River watershed, but were not aware of their imperiled status or the 

ecosystem services that mussels perform.  On average, respondents expressed stronger 

moralistic, naturalistic, and ecologistic than negativistic and utilitarian attitude orientations 

toward endangered freshwater mussels.  Respondents considered water quality important and 

expressed support for mussel restoration.  However, respondents indicated that the presence of 

mussel populations might negatively impact economic development of the county. 
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Local community leaders and conservation educators, when interviewed to explore their 

opinions on conservation of aquatic resources, placed high value upon the Clinch River’s water 

quality.  They also have sought information regarding water quality and the Clinch River from 

local organizations and agencies and/or have developed a relationship with them as a result of 

their long-term presence in the community.  The majority of respondents believed that human 

impacts contribute to species decline, but human impacts may not be the primary contributor to 

such decline.  Respondents indicated that governmental and nongovernmental conservation 

agencies and organizations can assist localities by providing additional funding opportunities, 

seminars, and training sessions. 

Tazewell County conservation educators focus broadly on water resources of the county.  

Conservation educators wised that adults and teenagers displayed greater interest in conservation 

issues and that local governments were involved more actively in conservation.  

Overwhelmingly, educators believed that forming and fostering partnerships is the most effective 

way to inform audiences about conservation.  Barriers to conservation education faced by 

educators include lack of funding, audience apathy, and/or audience negativity.  Nearly all 

respondents indicated that balance between conservation and development currently exists or 

that achieving such a balance should be a goal of the local government.   

Survey and interview results were used to develop specific outreach recommendations to 

generate community support for mussel restoration and aquatic conservation in Tazewell County.  

Recommendations for the Certus Spill Outreach Plan include:  frame mussel outreach messages 

in a broader aquatic ecosystem context in order to emphasize the human connection to aquatic 

ecosystems, communicate positive messages about conservation with decision-makers, regularly 
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communicate positive messages about conservation in the local press, and partner with the local 

school system and agencies that have established positive images in the towns and county. 
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CHAPTER 1: INTRODUCTION, JUSTIFICATION, LITERATURE REVIEW, AND 
OBJECTIVES 

INTRODUCTION AND JUSTIFICATION 

 The Clinch River in Virginia and Tennessee is home to a unique and threatened 

community of aquatic organisms and has the most at-risk mussel and fish species in the country.  

The Nature Conservancy (TNC) has called the Clinch River the leading hotspot for aquatic 

biodiversity, with the highest number of imperiled species in the United States (Master et al. 

1998).  This ecosystem is home to 29 rare mussel species and 19 rare fish species. The 

headwaters of the Clinch River are located in Tazewell County, Virginia.  Within Tazewell 

County, the Clinch River historically contained 27 mussel species, but only 18 mussel species 

remain today (Jones et al. 2001), 6 of which currently are listed as endangered under the federal 

Endangered Species Act (ESA).  The last remaining, reproducing population of the tan riffleshell 

(Epioblasma florentina walkeri), 1 of the 6 endangered mussels in Tazewell County, occurs only 

in Indian Creek, tributary to the Clinch River.  Reasons for the decline of freshwater mussels in 

this region include coal mining, sedimentation, forestry, agriculture practices, wastewater 

discharges, and toxic spills (Jones et al. 2001).  My research is related directly to one of these 

toxic spills.      

 On August 27, 1998, a tanker truck overturned on U.S. Route 460 in Tazewell County, 

Virginia.  The truck released approximately 5110 L of Octocure 554-revised, a rubber accelerant, 

into an unnamed tributary approximately 162 m from its confluence with the Clinch River.  The 

spill killed nearly all aquatic life in the river, including three species of federally endangered 

mussels, for 11 km downstream.  This spill produced the worst kill of endangered species since 

the enactment of the ESA in 1973 (U.S. Fish and Wildlife Service (USFWS) 2002).  Over 18,000 

individual mussels were estimated to be killed as a result of the spill.  This number includes 
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approximately 750 federally and state endangered individuals, consisting of 534 tan riffleshell, 

60 rough rabbitsfoot (Quadrula cylindrica strigillata), and 156 purple bean mussels (Villosa 

perpurpurea).   

The USFWS developed the “Final Restoration Plan and Environmental Assessment for the 

Certus Chemical Spill Natural Resource Damage Assessment,” a guide that was to direct 

subsequent actions to restore ecosystem integrity (USFWS 2004b).  The restoration plan is 

composed of three distinct components:  propagation and restoration of affected mussel 

populations; riparian habitat protection and enhancement; and community educational outreach.  

The outreach plan was completed December 2004.   

  The overall goal of my research is to assess knowledge, attitudes, and opinions of the 

Certus Chemical Spill, endangered species, and aquatic conservation, and to use these data to 

enhance the Certus Spill Outreach Plan and the entire Certus Spill restoration effort.  Numerous 

studies have been conducted of the aquatic resources in this region, but none has assessed the 

human community that lives in this biodiversity hotspot, or what they know and think about 

these resources.  Data generated from my survey characterize the target audiences’ knowledge, 

attitudes, and opinions regarding aquatic conservation, which, in turn, has allowed me to make 

specific recommendations to improve the Certus Spill Restoration Outreach Plan.  Outreach and 

education efforts are justified in this region not only because they are stipulated in the Certus 

Spill Restoration Plan, but because outreach also is identified as a recovery action in the recovery 

plans for the six federally endangered mussels found in Tazewell County.   

 Although outreach efforts designed to enhance public perception of the endangered 

species population currently exist in Tazewell County, research has not been conducted to assess 

the community’s knowledge, attitudes, and opinions of endangered species and aquatic 
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conservation.   In conjunction with the USFWS’s recovery goals for the Certus spill, my research 

provides such baseline information for Tazewell County’s communities.  Data generated from 

my research will be used to enhance outreach activities related to the Certus spill restoration 

goals that have been implemented.   

LITERATURE REVIEW 

Endangered mussel populations in upper Clinch River  

 The upper Tennessee River Basin harbors an assemblage of mussels, many of which are 

listed as threatened or endangered under the ESA, and unmatched anywhere else on the globe.  

Declines of mussel species in the basin have been attributed to mining operations, sedimentation, 

damming, and poor water quality (Master et al. 1998, Neves 1999).   Feeding and reproduction 

biology of mussels make them susceptible to anthropogenic disturbances.  Freshwater mussels 

feed by filtering particles suspended in the water.  Mussels have an incurrent siphon through 

which water is brought in, and an excurrent siphon through which water is expelled.  Oxygen is 

removed from the water by the gills, and food is moved across the surface of the gills by ciliary 

action, between the labial palps, to the mouth, esophagus, and finally to the stomach.  When 

mussels siphon in water, they also siphon contaminants in the water.   

 In most species, male mussels release sperm into the water column, from which females 

extract it via their incurrent siphon and transport it to water tubes in the gills where the eggs are 

fertilized.  The fertilized eggs develop into glochidia, or parasitic larvae.  Some mussels display a 

lure that resembles a prey item for the species’ host fish, thereby attracting the host fish to the 

mussel.  The mussel releases glochidia into the water column when the fish tries to bite the lure; 

these glochidia then attach to the gills of the passing fish (Giller and Malmquist 1998, Parmalee 

and Bogan 1998).  Box and Mossa (1999) described how anthropogenic disturbances, such as 
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sedimentation, interfere with mussel–host fish interactions.  Increased sedimentation reduces 

visibility and fish abundance.  Some mussel species produce superconglutinates that mimic fish 

shape and coloring and contain glochidia.  The host fish for these mussel species are visual 

predators.  Other mussel species produce conglutinates that mimic aquatic insect larvae and 

adhere to substrates.  Excessive sedimentation interferes with this adhesion process. 

 Wastewater treatment plants chlorinated effluents adversely affect mussel glochidia. Both 

fertilized ova in the marsupia of a female mussel (Fuller 1974) and glochidia (van der Schalie 

1938) are vulnerable to bacteria and protozoa released from wastewater treatment plants.  

Goudreau et al. (1993) tested water upstream of and downstream from treatment plants in 

Tazewell County and suggested that rainbow mussel (Villosa iris) glochidia exposed to sublethal 

levels of NH3 and monochloramine, toxicants present in wastewater treatment plant effluent, will 

not infest fish.  Their results indicated that glochidia were exposed to lethal concentrations of 

these toxicants at the wastewater treatment plants they tested. 

Endangered mussel populations in Tazewell County, Virginia 

 Currently, the upper Clinch River watershed in Tazewell County, Virginia, is home to 18 

species of freshwater mussels (Jones et al. 2001).  Of these 18 mussel species, six are listed as 

endangered under the ESA, and three are candidate species proposed for listing 

(http://virginiafieldoffice.fws.gov/county%20lists%20-20pdf/Tazewell.pdf, accessed March 3, 

2005).  The six federally endangered species that occur in Tazewell County include tan 

riffleshell, rough rabbitsfoot, purple bean, fine-rayed pigtoe (Fusconaia cuneolus), shiny pigtoe 

(Fusconaia cor) and little-wing pearlymussel (Pegias fabula).  The two candidate species that 

occur in Tazewell County include slabside pearlymussel (Lexingtonia dolabelloides) and fluted 

kidneyshell (Ptychobranchus subtentum).   
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 Possible reasons for the decline of mussels in the upper Clinch watershed in Tazewell 

County include inadequately treated sewage from the Tazewell treatment plant in South 

Tazewell, sedimentation, wastewater discharges from residences, stormwater runoff, 

impoundments, and the Certus chemical spill (Jones et al. 2001, USFWS 2004b).  An old mill 

dam located approximately 75 m upstream of the mouth of Indian Creek is another factor 

contributing to the decline of mussels in this region, preventing recolonization of this section of 

the Clinch River (Jones et al. 2001, U.S. Army Corps of Engineers 2004).   

Endangered species recovery strategies 

 The goal of the USFWS as it administers the ESA is to protect and recover populations of 

listed endangered and threatened species (Scott 1999).  Preservation of extant populations of 

threatened and endangered species usually is the most immediate recovery priority (USFWS 

2004c).  Ensuring the viability of existing mussel populations is necessary to reestablish viable 

populations within the species’ historical range.   If a mussel population has been extirpated from 

an area, recovery strategies include natural recolonization, captive propagation, restoration, and 

monitoring of the restored population.   

 One way to ensure viability of existing endangered freshwater mussel populations is to 

protect currently occupied habitat (Jenkinson and Todd 1997).  Cooperation among the USFWS, 

state agencies, nongovernmental organizations, and private landowners is necessary to achieve 

this recovery goal.  Biber (2001) found that successful restoration of riparian habitats has 

occurred predominantly where such cooperative efforts exist.   

 Recovery goals for imperiled mussels typically stipulate that restored populations of no 

longer warrant protection under the ESA (USFWS 2004c).  Viable populations should show 

evidence of recruitment and the habitats these populations depend upon should be protected from 
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present and foreseeable threats (USFWS 1984, 1989).  A current effort is underway to propagate 

and restore the mussel populations in the Certus spill zone (USFWS 2004b). 

Endangered species and economic loss 

 Because endangered species listings often have been associated with anticipated 

economic loss, they have been perceived as being harmful to communities with the listing area.  

This sentiment can be seen from the local to national level.  Rawls and Laband (2004) 

investigated the relationship between representation on the Interior subcommittee of the House 

Appropriations Committee (the budgetary oversight committee for the USFWS) and an 

individual state’s ESA listings.  They found that states that had consistent representation on this 

committee from 1973 (year of ESA enactment) to 2000 had significantly fewer listed species 

than states that had no or little representation on this committee.  Their findings suggest that 

congressional representatives who sit on this Appropriations Committee “use their position to 

shield their constituents, at least partially, from the adverse consequences of ESA.” (Rawls and 

Laband 2004:273). 

 The endangered Lost River sucker (Deltistes luxatus), the endangered shortnose sucker 

(Chasmistes brevirostris), and the threatened coho salmon (Oncorhynchus kisutch) in the 

Klamath River basin are excellent examples of how ESA listings have economic impacts at a 

local level.  In 2001, a drought occurred in this basin.  To protect the endangered suckers and 

threatened coho salmon, USFWS and the National Marine Fisheries Service (NMFS) halted the  

removal of water from Upper Klamath Lake for irrigation needs in the region.  The decision had 

severe consequences for farmers, farm laborers, and potentially, businesses that serve these 

farmers (National Research Council 2004).   
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 In 2004, portions of the Clinch River and its tributaries in the Tennessee River basin were 

listed as critical habitat under the ESA for four species of freshwater mussels:  Cumberland 

elktoe (Alasmidonta atropurpurea), purple bean, oyster mussel (Epioblasma capsaeformis), and 

rough rabbitsfoot (USFWS 2004a).  Although the critical habitat designation in the Clinch River 

applies to four listed mussel species, only the purple bean and the rough rabbitsfoot occur in the 

designated portion of the Clinch River in Tazewell County (USFWS 2004a).  In response to the 

U.S. Federal Register notice (USFWS 2004a) that described the designation of the affected 

critical habitat, Tazewell County commented that the designation of critical habitat will be 

“devastating to Tazewell County’s economic growth and development.”  (USFWS 

2004a:53,146).  Other comments received raised questions about the potential negative 

consequences related to future expansion of the critical habitat expansion, additional regulations 

imposed on private property, and impacts on individual businesses in the county.  Additional 

comments suggested that the listing process itself was biased against economically depressed 

counties (such as Tazewell County where the Clinch River has been designated) as opposed to 

counties that have strong economies (such as Grainger, Jefferson, and Knox Counties in 

Tennessee where reaches were not designated as critical habitat).  These comments suggest a 

prevailing perception in Tazewell County that the critical habitat designation will not benefit the 

county economically, but, in fact, will harm it.  

Knowledge, attitudes, and opinions defined 

 Social science data, such as knowledge, attitude, and opinions, are appropriate 

information to gather to assess the community’s support for endangered species recovery, 

conservation, and protection (Hadlock and Beckwith 2002).  Attitudes are defined as a person’s 

evaluation, either favorable or unfavorable, of a person, object, concept, or action (Pierce et al. 
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2001).  Additionally, attitudes measure a person’s state of mind or feelings (Duda et al. 1998).  

Whereas attitudes are general, opinions are more specific.  Opinions reflect a person’s beliefs or 

ideas held with confidence regarding a specific concept, but may not be substantiated by direct 

proof or knowledge (Duda et al. 1998). 

 Kellert and Berry (1980) developed and tested nine attitude scales to determine the 

presence and distribution of attitudes people have toward animals.  Kellert developed the scales 

to provide a better basis for mitigating conflict among wildlife interest groups, establish support 

for protecting and restoring rare and endangered wildlife, educate the public about the value of 

wildlife and its conservation, and understand trends in American perceptions and uses of animals 

in the natural environment (Kellert 1996).  Since the development of the scales, researchers have 

used them to explore various groups’ attitudes toward not only animals in general, but also 

toward specific groups of animals (Kellert 1993, Reading and Kellert 1993, Caro et al. 1994, 

Lafon 2002, Rauwald and Moore 2002).  Kellert and Berry’s (1980:42) attitude scales are as 

follows: 

• Naturalistic:  Primary interest and affection for wildlife and the outdoors. 
 
• Ecologistic:  Primary concern for the environment as a system, for interrelationships 

between wildlife species and natural habitats. 
 

• Humanistic:  Primary interest and strong affection for individual animals, principally 
pets. 

 
• Moralistic:  Primary concern for the right and wrong treatment of animals, with strong 

opposition to exploitation or cruelty towards animals. 
 

• Scientistic:  Primary interest in the physical attributes and biological functioning of 
animals. 

 
• Aesthetic:  Primary interest in the artistic and symbolic characteristics of animals. 

 
• Utilitarian:  Primary concern for the practical and material value of animals or the 

animal’s habitat. 
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• Dominionistic:  Primary interest in the mastery and control of animals typically in 

sporting situations. 
 
• Negativistic:  Primary orientation an active avoidance of animals due to indifference, 

dislike, or fear. 
 

Knowledge, attitude, and opinion research related to endangered species      

 Are knowledge and understanding of endangered species correlated with positive 

attitudes and opinions of endangered species?  Studies have shown mixed results.  Phillips et al. 

(1998) conducted a survey that compared the opinions of managers with the Maine Department 

of Inland Fisheries and Wildlife to a sample of heads of households in Maine regarding 

endangered species management.  The results indicated that managers supported limited 

management goals, such as focusing management effort on species with greatest survival 

potential and on species in greatest danger of extinction.  The public was open to a variety of 

management strategies that ranged from not protecting any species to protecting every species 

with equal effort.  The study also suggested that managers, because of their training, had more 

knowledge of endangered species issues than the general public.  The authors suggested that 

educating and involving the public in endangered species management plans may negate the 

need to reverse future legislation designed to reduce protection of endangered species.  The 

authors also suggested that managers need to be aware of differences in knowledge and attitudes 

between themselves and the public when drafting management plans.   

 Knowledge of endangered species and their habitats has been shown to increase support 

of federally threatened and endangered species recovery efforts. A study of the knowledge and 

awareness of Kirtland’s Warbler (Dendroica kirtlandii) in the Mio and Grayling, Michigan, areas 

concluded that knowledge of the bird’s recovery program among residents was associated 

positively with support for the program.  Community support was attributed to success of the 
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recovery team’s Information and Education Committee (Solomon 1998).  A study of boaters in 

Florida showed that knowledge and awareness of federally endangered manatees (Trichechus 

manatus latirostris) was correlated positively with support for manatee conservation 

(Aipanjiguly et al. 2003).     

 Knowledge also has been associated with negative attitudes toward rare species, as in the 

case of the black-tailed prairie dog (Cynomys ludovicianus) and the black-footed ferret (Mustela 

nigripes).  Prairie dogs in the short grass prairie region are viewed by some people as nuisance 

species and have been removed from 99% of their range by poisoning, disease, drought, sprawl, 

cultivation, and shooting.  Federally endangered black-footed ferrets prey on black-tailed prairie 

dogs.  The black-tailed prairie dog was proposed for listing under the ESA, but the USFWS 

determined that other species were in more urgent need of listing. The agency issued a 

“warranted but precluded” finding regarding prairie dog listing.  This gave the states 

opportunities to implement recovery and conservation programs.  Groups with direct prairie dog 

experience (e.g., agricultural community) demonstrated knowledge of the species, but less 

support for recovery objectives and greater negative attitudes toward them compared to groups 

with less direct prairie dog experience (Reading and Kellert 1993, Lybecker et al. 2002, Lamb 

and Cline 2003). 

 Jacobson and Marynowski (1997) conducted a survey of changing land management 

strategies at Eglin Air Force Base, Florida, where they compared recreational users’ and 

neighboring citizens’ knowledge of and attitudes toward native and endangered species, fire 

ecology, forest resources, and ecosystem management.  They found that recreational users lacked 

knowledge of local native and endangered species, forest resources, and fire ecology.  They also 

found that citizens living near Eglin Air Force Base were less knowledgeable than recreational 
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users about the same subject areas.  Regarding endangered species, although the knowledge 

scores of consumptive recreational users were higher those of than neighboring citizens, they 

held more negative attitudes than neighboring citizens toward endangered species on Eglin Air 

Force Base.  Neighboring citizens showed more support than did recreational users for 

conservation of native and endangered species.  The authors recommended developing an 

effective public communication strategy to increase knowledge of and attitudes toward the four 

identified concepts. 

 Public opinion data on endangered species are scarce.  The ESA is a controversial act 

and, with any controversial issue, policy makers should have an understanding of the public’s 

opinion on that issue.  Czech and Krausman (1997) conducted a literature review using 

“endangered species act” as keywords.  They found 1,341 studies in natural science journals, 

most of which focused on biology, ecology, and conservation of species.  They found only 48 

articles in social science journals; most of these focused on social and political effects of the 

ESA on landowners.  Considering the results of their literature review, they conducted a survey 

that focused on whether the public values the conservation of species more or less than property 

rights, democracy, economic growth, and ecosystem health, if the public understands why 

species are endangered, and if the they want the ESA strengthened, weakened or unchanged 

(Czech and Krauzman 1997, 1999).  They found that their respondents consider the conservation 

of species to be as important as property rights and economic growth.  They also found that the 

majority of their respondents believed that habitat loss is the biggest cause of species 

endangerment.  Their survey results indicated that respondents were supportive of the ESA, 

including implementing the ESA on private lands.  However, their respondents also favored 

compensating private landowners for any economic losses incurred as the ESA is implemented. 
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 The mixed results from studies that examine knowledge, attitudes, and opinions on 

endangered species should prevent us from drawing generalized conclusions about all threatened 

and endangered species.  Species are listed under the ESA because their populations are 

declining, but the specific reasons for these declines differ.  Attitudes toward a perceived 

nuisance species (e.g., prairie dog), are often diametrically opposite of those held for a 

charismatic species (e.g., manatee).  Support, neutrality, and opposition depend upon the species 

and the values people attach to that species.  Being able to identify and articulate the various 

values and attitudes people hold toward endangered species will help as agencies design and 

implement recovery programs (Kellert 1995).   

Outreach and education effects on knowledge, attitudes, and opinions of endangered species 

 Outreach and education programs do improve knowledge and attitudes related to 

endangered species, especially when the affected public is involved directly in conservation 

activities such as monitoring (Brewer 2002, Alberts and Grant 2003, Evans et al. 2005, 

Trewhella et al. 2005).  Each of these studies engaged the local community in monitoring efforts 

associated with an endangered species research and recovery program.  These studies showed 

that providing the public opportunities to have direct contact with the animal in the field, and not 

just in a classroom setting, may generate more interest for protecting endangered species.   

 Researchers from the University of Montana worked with scientists and staff at the 

Pacuare Nature Reserve in Costa Rica to engage local high school students in sea turtle 

monitoring and research (Brewer 2002).  Students were encouraged to create small research 

projects of their own to complement on-going sea turtle monitoring activities.  Based on pre- and 

post-tests, students’ understanding of sea turtle ecology and conservation improved significantly.  

The author suggested that long-term monitoring programs that involve the local community can 
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benefit from making cultural connections that come as a result of collaboration.  Members of the 

local community and researchers both gain better understanding of each other’s goals and 

connections to the resource under study. 

 Researchers with the Zoological Society of San Diego, CA, recruited local volunteers 

from the U.S. Naval Base at Guantanamo Bay to assist with research on a population of Cuban 

iguanas (Cyclura nubile) that inhabit the base (Alberts and Grant 2003).  Before they recruited 

volunteers, they conducted a survey of base residents to determine familiarity with the existing 

iguana research program, baseline knowledge of iguana biology, and baseline attitudes toward 

iguanas on the base.  Researchers then recruited volunteers to assist with research activities.  

After volunteers completed their research assignments, they completed a questionnaire that 

evaluated their experience and shifts in knowledge of iguanas and attitudes toward iguanas.  The 

majority (83%) of volunteers became more supportive of the ongoing scientific research on the 

base and 93% of volunteers reported that they found the volunteer experience “extremely 

worthwhile” (Alberts and Grant 2003:150).  Volunteers also reported acquiring new knowledge 

of the iguana population on the base.  A survey of the resident population on the base following 

the volunteer program showed that knowledge of the research project significantly improved, as 

did knowledge of the iguana population itself.  As a result of collaboration between researchers 

and the public, the researchers on this project determined that providing residents with the 

opportunity to work closely with researchers on a research project may “succeed most at 

inspiring interest and enthusiasm for conservation issues regarding endangered species” (Alberts 

and Grant 2003:151). 

 Trewhella et al. (2005) examined environmental education programs implemented to 

conserve three species of endangered fruit bats on three island groups in the western Indian 
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Ocean.  The goals of these programs were to raise awareness, develop educational resources, 

promote knowledge, train educators, foster pride, form policy, and to promote local involvement.  

Among the strategies used to achieve these goals were training local educators about bat biology 

and training villagers who live near roosts to survey and monitor bat populations.  Local 

community clubs were created and these clubs then were involved directly in research, 

monitoring, and habitat protection.  Evaluation procedures varied among the three islands 

because of infrastructure problems, but ranged from qualitative observational methods to formal 

interview sessions to pre- and post-test questionnaires.  Qualitative methods included observation 

of educational materials displayed and discussed throughout the area.  Interviews conducted in 

villages near roosts revealed that awareness of the bats increased, and awareness of the 

connection between bats, the forest, and the communities increased.  Formal pre- and post-test 

questionnaires administered to students showed that education kits significantly increased the 

likelihood that the students would be able to answer questions about bat biology correctly.  The 

majority (64%) of students on Rodrigues could identify the Rodrigues flying fox (Pteropus 

rodicensis) as endangered and (54%) made positive comments about Rodrigues flying fox.   

Marynowski and Jacobson (1999) used the results of their previous knowledge and 

attitude surveys (Jacobson and Marynowski 1997) to design and implement an outreach program 

specifically targeted at citizens who resided in the communities that surround Eglin Air Force 

Base and at recreational users of the base.  Based on those surveys, Eglin’s ecosystem 

management plan, and interviews with Elgin’s Natural Resources Division staff, they designed 

an outreach program that focused on four management concepts:  endangered species, fire 

ecology, ecosystem management, and forest resources and recreation.  Their methods included 

both direct (e.g., mailing posters, brochures, and children’s activity books to participants) and 
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broad approaches (e.g., mass media coverage, presentation of a portable exhibit at public events).  

They conducted a survey to measure the effectiveness of the education program on knowledge 

and attitudes two years following implementation of the program.  Knowledge of the four 

concepts significantly improved as a result of their effort, especially of native and endangered 

species, but basic ecological understanding remained low.  Overall, attitudes of participants 

exposed to the educational treatments became more favorable toward the four concepts.   

 Bright and Tarrant (2002) examined attitudes and complexity of thinking of 

undergraduate college students currently enrolled in an introductory writing course about the 

ESA and the effects of environment-based education on their attitudes and thinking of the ESA.  

They tested students enrolled in sections of an environmentally-based writing course and 

students enrolled in a writing course not focused on environmental issues at the beginning of the 

courses and after completion of the courses.  The environmentally-based writing course focused 

not only on improving knowledge, but critical thinking related to environmental issues, including 

the ESA.  All students read a description of the ESA before and after the semester.  It is assumed 

that increasing knowledge about environmental issues serves to generate positive attitudes 

toward those issues, but the outcome of this study showed otherwise.  They found that 

environmental education increased critical thinking and complexity of thinking of the ESA, but 

did not necessarily improve attitudes.  Because the results of the study showed an increase in 

knowledge, but not necessarily more favorable attitudes, the authors suggested that researchers 

and environmental educators explore other factors that drive attitudes such as values and beliefs.  

Scientific Community’s Role in Ecosystem Education for the Public 

Clark and Wallace (1998) emphasized that scientists involved in endangered species 

recovery programs should strive to understand public sentiment of and seek public support for 
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recovery programs.  Gaining some understanding of the target audience may help natural 

resource managers appeal to and capture the attention of the audience (Teel et al. 2006).  

However, presenting factual information about any natural resource issue alone may not be 

enough to sway opinion (Teel et al. 2006).   

Local community support is critical to endangered species restoration.  If the human 

community that lives and works near the resource that is to be restored and conserved, does not 

know or understand the value of the resource, restoration and conservation will be more difficult.  

The primary objective of the Certus Spill Restoration Plan is to restore the lost mussel 

assemblage in the affected reach of the Clinch River (USFWS 2004b).  Three of the species 

affected by the spill are listed as federally endangered.  Management activities to restore 

endangered mussel habitat will not be successful without a concerted outreach effort (Jenkinson 

and Todd 1997).  Thus, it is useful to understand the local community’s knowledge, attitudes, 

and opinions regarding endangered species and their restoration if support from the community 

is to be gained (Reading and Kellert 1993).   

Benefits of informing the public of the aquatic resources in their area include fostering an 

environmentally aware community, enhancing behavioral changes related to ensuring the 

sustainability of water resources, increasing knowledge about the resource, increasing awareness 

of the effect of an individual’s actions on the resources, and increasing public support for and 

participation in conservation projects (Middleton 2001).  Although Middleton (2001) discussed 

applying these ideas to aquatic conservation projects these, ideas can be applied to other 

conservation projects as well.   

The USFWS recognizes the local community’s role in conservation of endangered 

species.  The recovery plan for Cumberland elktoe, oyster mussel, cumberlandian combshell, 
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purple bean, and rough rabbitsfoot mussels states that the recovery objectives “can best be 

achieved at the watershed level by voluntary community stewardship awareness, action, and 

planning . . .” (USFWS 2004c:62).  The little-wing pearly mussel and tan riffleshell mussel 

recovery plans cite community outreach as specific recovery actions necessary to achieve 

recovery goals of these species (USFWS 1984, 1989).   

Article 1, section 2C of the American Fisheries Society (AFS) constitution calls for 

members to gather and disseminate to Society members and the general public scientific, 

technical, and other information about fisheries science and practice through publications, 

meetings, and other forms of communication (AFS no date, 

http://web.fisheries.org/main/index.php?option=com_content&task=view&id=22&Itemid=83,  

accessed November 2006).  Objective 3 of TWS’s mission statement is to increase awareness 

and appreciation of wildlife values (TWS no date, 

http://www.wildlife.org/about/index.cfm?tname=mission, accessed November 2006).  Both 

societies acknowledge the importance of raising public awareness of fisheries and wildlife-

related issues. 

During the 1998 joint meeting of the American Society of Limnology and Oceanography 

and the Ecological Society of America, Bjorkland and Pringle (2001) convened an 

interdisciplinary workshop in which strategies for environmental outreach and education were 

discussed.  They concluded that the success of aquatic conservation efforts depends upon a well-

educated public and, further, that citizen participation should be included if any aquatic 

conservation outreach campaign is to be effective.  This requires an active and engaged scientific 

community.  
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Goal number 4 in the Society for Conservation Biology’s (SCB) strategic plan for the 

years 2006 – 2010 states, “Education, training, and capacity building programs are identified, 

strengthened, and developed to inform the public, education leaders, and support current and 

future generations of conservation scientists and practitioners” (SCB 2005:4).  Part of the SCB’s 

vision is a world where people understand, value, and conserve the diversity of life on Earth 

(SCB 2005).  The SCB’s Education Committee recently published recommended guidelines that 

describe the body of knowledge necessary to make informed decisions and solve problems 

related to conservation (Trombulak et al. 2004). The guidelines have been designed so that a 

diverse range of audiences can use them in various efforts, ranging from designing university 

curricula to legislative action.  The guidelines are constructed as a set of themes and hierarchical, 

supporting principles.  The themes include conservation biology goals, values, concepts, threats, 

and actions.  They published these guidelines because they recognized that, although there have 

been occasional articles related to education and conservation biology, there has not been 

consensus on the guiding principles of conservation biology.  The SCB put these principles forth 

not as law, but to spark dialogue among the conservation community and other interested parties 

regarding conservation biology.    

Angermeier (2005) called upon fisheries biologists to restructure their conservation 

priorities (i.e., research and application) by investing more effort in educating non-experts, 

policymakers, and the general public about how aquatic biota enrich human lives so that 

policymakers and the public can make better informed decisions and thus alleviate impacts upon 

resources.  Strayer (2006) indicated that current conservation efforts to protect freshwater 

invertebrate fauna are inadequate.  In addition to current freshwater invertebrate conservation 

strategies, Strayer (2006) recommends incorporating freshwater invertebrate conservation into 
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broad, regional programs of freshwater supply protection and ecosystem protection.  Finally he 

recommended incorporating education programs into any freshwater invertebrate conservation 

program that highlight the ecosystem, the connection between human actions, water quality, and 

the regional biota. 

 The scientific societies recognize that the success of their missions, vision statements, 

and strategic plans depends upon the non-technical public’s and policymakers’ understanding of 

basic ecological knowledge because human-induced habitat degradation is the primary cause of 

not only species decline, but environmental decline. Additionally, the scientific community 

clearly recognizes its responsibility and duty to foster the general public’s and policymakers’ 

basic ecological knowledge.   

GOALS AND OBJECTIVES 

 The goal of my research is to aid mussel recovery by assessing the knowledge, attitudes, 

and opinions of communities regarding aquatic conservation and to use these data to enhance the 

effectiveness of the Certus Spill Outreach Plan.  Following are my specific objective statements 

and an overview of methods.  Chapter 2 of the thesis describes methods and results related to 

Objective 1.  Chapter 3 describes methods and results related to Objectives 2 and 3.  Chapter 4 

synthesizes findings from previous chapters and provides recommendations to enhance the 

Certus Spill Outreach Plan. 

Objective 1   

Assess baseline knowledge, attitudes and opinions of residents of the upper Clinch River 

watershed in Tazewell County, Virginia, of endangered species and aquatic conservation. 

I designed and administered a mail survey to residents of the upper Clinch River 

watershed in Tazewell County, Virginia, to accomplish the first objective of gathering 



 20

quantitative data on knowledge, attitudes, and opinions of residents of the upper Clinch River 

watershed in Tazewell County.  The first section of the questionnaire addressed knowledge of 

mussels and their habitat.  The second section of the questionnaire addressed attitudes that 

residents of Tazewell County hold toward mussels.  The third section of the questionnaire 

addressed residents’ opinions of mussels and issues associated with them and their habitat.  

Questions used to characterize the demographics of participants were included at the end of the 

questionnaire.   

 I used U.S. Census online block group data to estimate the total adult population of the 

Clinch River watershed in Tazewell County at 24,703 

(http://factfinder.census.gov/servlet/DTGeoSearchByListServlet?ds_name=DEC_2000_SF1_U&

_lang=en&_ts=188487206843).  A random sample of 2400 Tazewell County addresses for 

Tazewell County residents who reside in the census block groups I identified as being associated 

with the Clinch River was purchased from GENESYS Sampling Systems.  Surveys were 

administered following a modified version of Dillman’s (2000) Tailored Design Method.  

Information from local newspapers, existing outreach and education materials, and other natural 

resource knowledge, attitude, and opinion research aided in questionnaire design.  I used a 

true/false scale to assess participants’ knowledge.  I used a series of questions (using Likert-type 

scales) based on Kellert and Berry’s attitude typologies to assess respondents’ attitudes (Kellert 

and Berry 1980).  Likert scales to assess opinions consisted of ordered importance, concern, and 

use scales. 

 Statistical Package for Social Science (SPSS) version 14.0 was used to conduct all 

statistical analyses (SPSS 14.0, SPSS, Inc., Chicago, IL).  I calculated the Cronbach’s alpha 

value for each of the 5 attitude orientation scales to test the reliability of the scales.  I looked for 
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relationships among knowledge, attitude, and opinion categories by using contingency tables and 

Chi-square ( 2χ ) tests for independence to determine whether statistically significant differences 

existed between respondents based on demographics, opinions, and knowledge and attitude 

categories.  I performed content analysis (Patton 2002a) to compare qualitative responses written 

by respondents in the “additional comments” section of the questionnaire.  See Chapter 2 

“Methods” for more procedural details. 

Objective 2 

Assess baseline attitudes and opinions of town and county leaders in Tazewell County, Virginia, 

regarding endangered species and aquatic conservation. 

I used personal interviews to accomplish my second objective.  I interviewed a targeted 

group of town and county leaders, those who hold positions make decisions that directly affect 

land use and water quality in Tazewell County.  The quality of water flowing in the Clinch River 

directly affects the diverse aquatic life that inhabits the river.  They not only make land use 

decisions, they are community leaders as well.  As community leaders and representatives of 

their constituents, they must make decisions that balance the needs of their constituents with the 

effects of human uses on the land. 

Advantages of interviews include more detailed explanations and discussion of answers, 

personal assurance of privacy, and a thorough explanation of the motivations behind the research 

(McCracken 1988).  I used a written script to organize the discussion (Fontana and Frey 2000, 

Patton 2002b, Hunter and Rinner 2004).  Although I used the script to guide the interviews, I 

offered interviewees opportunities for dialogue and the ability to provide more detailed answers 

to posed questions.  All interviewees were asked the same series of questions and in the same 

order.  If the interviewee agreed, interviews were tape-recorded to assure accuracy in 
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transcription and analysis.  If the interviewee declined to be taped, I removed the cassette from 

the recorder.  Questions asked of interviewees probed issues relating to local water quality, 

economic development and endangered species, and natural resource agencies’ roles in the local 

community.  As the interviewer, I did not interject my personal biases or agree or disagree with 

any statement made by an interviewee, but strived to remain neutral (Fontana and Frey 2000).  I 

transcribed the interview and used content analysis to identify themes and patterns.  Content 

analysis is a qualitative data reduction technique that takes a volume of qualitative material such 

as the interviews, and attempts to identify patterns and themes (Patton 2002b).  See Chapter 3 for 

more procedural details. 

Objective 3 

Assess the conservation education community’s attitudes and opinions regarding aquatic 

conservation and conservation education needs in the community.  

I used personal interviews to accomplish the third objective.  The methods are similar to 

Objective 2.  I interviewed a targeted group of individuals from the conservation education 

community, including representatives from the Virginia Department of Game and Inland 

Fisheries, The Nature Conservancy, Tazewell Soil and Water Conservation District, Tennessee 

Valley Authority, Tazewell County Extension, and the Clinch River Headwaters Association, all 

of whom have direct experience working with the communities of Tazewell County.  

 The purpose of the conservation community surveys and interviews is to determine the 

attitudes and opinions of conservation community members toward conservation education in 

their communities, their attitudes and opinions regarding educational needs of residents and town 

and county leaders, and to identify educational activities that currently exist in Tazewell County 

and its major towns.  Data analysis procedures for the conservation community interviews were 
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identical to those for the town and county leader interviews.  See Chapter 3 for more procedural 

details. 

Objective 4 

Evaluate data from first three objectives to refine the Certus Spill outreach program. 

 If an outreach program is to realize its goals, the target community must be understood.  

Are people aware of the endangered mussel population in their community?  If not, then 

providing information to raise awareness will be an outcome of this objective.  If people are 

aware of the endangered mussel populations and aquatic conservation, what is their level of 

knowledge?  If their level of knowledge is low, providing educational materials will be an 

outcome of this objective.  If they are aware and knowledgeable about the river and its resources, 

are they aware of harmful and helpful actions?  If not, providing information about ways to 

enhance and protect the river and its resources and developing activities to enhance and protect 

the river and its resources will be an outcome of this objective.  Do people care that their actions 

may have adverse effects on the river and its resources?  If not, develop educational strategies to 

reduce adverse effects of harmful activities.   

 I completed the original Certus Spill Restoration Outreach Plan in December 2004.  This 

objective is to make recommendations that will lead to improvements in the Certus Spill 

Restoration Outreach Plan and enhance the overall restoration efforts.  This final objective was 

completed after assessing awareness and levels of understanding of the endangered mussel 

population and aquatic conservation by using data gathered in the first three objectives.  I looked 

for similarities and differences among the three groups, to identify trends, and informational gaps 

in knowledge.   
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CHAPTER 2:  KNOWLEDGE, ATTITUDES, AND OPINIONS OF TAZEWELL COUNTY 
RESIDENTS OF AQUATIC CONSERVATION 

INTRODUCTION 

 The upper Tennessee River Basin harbors a community of mussels, many of which are 

listed as threatened or endangered under the federal Endangered Species Act (ESA), and which 

is unmatched anywhere on the globe.  Reasons for the decline of mussel species in the basin 

include mining operations, sedimentation, damming, and poor water quality (Master et al. 1998, 

Neves 1999).   Currently, the upper Clinch River watershed in Tazewell County, Virginia, is 

home to 18 species of freshwater mussels (Jones et al. 2001).  Of these, 6 are listed as 

endangered under the ESA, 2 are candidate species proposed for listing, and critical habitat has 

been designated within the county for 4 (http://virginiafieldoffice.fws.gov/county%20lists%20-

20pdf/Tazewell.pdf, accessed November 13, 2006).  The last reproducing population of the tan 

riffleshell Epioblasma florentina walkeri, 1 of the 6 endangered mussel species in Tazewell 

County, occurs in Indian Creek, a tributary to the Clinch River.   

On August 27, 1998, a tanker truck overturned on U.S. Route 460 in Tazewell County, 

Virginia and released approximately 1,350 gallons of Octocure 554-revised, a rubber accelerant, 

into an unnamed tributary approximately 530 feet from its confluence with the Clinch River.  

The spill killed nearly all aquatic life, including 3 species of federally endangered mussels, for 

approximately 7 miles downstream.  This spill produced the worst kill of endangered species 

since the enactment of the ESA in 1973 (USFWS 2002).  Based on significant community input, 

the U.S. Fish and Wildlife Service (USFWS) developed the “Final Restoration Plan and 

Environmental Assessment for the Certus Chemical Spill Natural Resource Damage 

Assessment,” a guide to direct the actions necessary to restore ecosystem integrity (USFWS 

2004a).  Three components make up this restoration plan:  propagation and restoration of the 
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affected mussel populations, riparian habitat protection and enhancement, and community 

educational outreach.  The original outreach plan was completed in December 2004.   

Numerous studies have been made of the aquatic resources in this region, but none has 

assessed the human community that lives in this biodiversity hotspot to determine what they 

know and think about these resources.  Data generated from my survey characterized the 

Tazewell County adult general populations’ knowledge, attitudes, and opinions of aquatic 

conservation, which, in turn, allowed me to make recommendations that will improve the 

existing Certus Spill Restoration Outreach Plan.  Outreach and education efforts are justified in 

this region not only because they are stipulated in the Certus Spill Restoration Plan, but because 

they also are mandated action items in the recovery plans for 5 federally endangered mussels 

found in Tazewell County (USFWS 1984, 1989, 2004b).   

  Outreach and education programs have been shown to significantly improve knowledge 

and attitudes related to endangered species, especially when that public is involved directly in 

conservation activities such as monitoring (Brewer 2002, Alberts and Grant 2003, Evans et al. 

2005, Trewhella et al. 2005).  Each of these studies engaged the community in endangered 

species monitoring efforts associated with research and recovery efforts and showed that 

providing the public with opportunities to directly contact animals in the field, not just in a 

classroom setting, may generate more interest for protecting endangered species.   

I conducted a survey of Tazewell County residents who reside in the upper Clinch River 

watershed:  

1. To assess knowledge, attitudes, and opinions of freshwater mussels and their habitats. 

2. To examine relationships among residents’ knowledge and attitudes toward mussels 

and effects on opinions regarding freshwater mussels and their habitats. 
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METHODS 

Questionnaire Design  

 During summer and fall 2005, I designed and tested a questionnaire to assess Tazewell 

County residents’ knowledge, attitudes, and opinions of aquatic conservation and endangered 

freshwater mussels (Appendix 1).  I used information from local newspapers, existing outreach 

and education materials, and other natural resource knowledge, attitude, and opinion research to 

establish content areas necessary for the design of the questionnaire.   

 The knowledge section included 22 true/false questions (each including a “don’t know” 

option) designed to measure knowledge of mussels’ existence, status, ecological role, and 

threats.  Additionally, I included questions designed to measure residents’ knowledge of the 

Clinch River, legality of recreational activities involving mussels, and government programs to 

conserve mussels and their habitats.  I assigned 1 point for each correct response and 0 points for 

each incorrect or “don’t know” response.  The total number of correct responses served as a total 

knowledge score for respondents (maximum possible score = 22).   

 In the second section of the questionnaire, I adapted 5 of Kellert and Berry’s (1980) 

attitude scales to assess residents’ attitudes toward freshwater mussels.  The scales I used were 

based on Kellert’s attitude typology; however, the question items are unique to this study. I 

included this section because knowledge about the spectrum of attitudes residents currently hold 

toward mussels could influence how recommendations in the outreach plan are modified or 

implemented, and thus affect ultimate restoration success.  I chose only 5 of the 9 attitude scales 

because of my concern for the length of the questionnaire and because I assumed that adapting 

the other 4 attitude scales to assess attitudes toward freshwater mussels was impractical.  The 5 

scales I adapted included the ecologistic, naturalistic, moralistic, negativistic, and utilitarian 
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attitude orientations.  I did not adapt the humanistic, scientistic, dominionistic, and aesthetic 

scales.  I designed 4 questions to correspond to each attitude orientation except for the moralistic 

orientation, which had 5 questions.  Following Kellert’s methodology, I used a Likert scale to 

measure responses.  I assigned 2 points for every “strongly agree” response, 1 point for every 

“agree” response, and 0 points for every “neutral,” “disagree,” and “strongly disagree” response.  

I reversed scoring for items in which disagreement, rather than agreement corresponded with a 

particular attitude.  Attitude orientation values ranged from 0 to 8 for all scales except moralistic.  

Moralistic values ranged from 0 to 10.  I divided the total score by the total possible score for 

that attitude to standardize the 5 scale scores on a 0 to 1 basis. 

 The third section of the questionnaire included 16 questions to measure opinions of 

residents’ views on specific issues pertaining to water quality, freshwater mussels, and the 

Clinch River.  I did not assign a total score to opinion questions.   

 I asked residents where they obtained information about freshwater mussels, water 

quality, and the Clinch River as a means to determine how best to distribute new outreach 

information most effectively.  I included a demographic section at the end of the survey to 

determine if respondents were similar demographically to Tazewell County’s general public and 

to determine whether respondents answered questions differently based on the demographic 

category to which they belonged.  If they differed, I weighted the data to account for those 

differences.  I inserted a technical training category not used by the U.S. Census.  Because I 

assumed that respondents who selected the technical training option did not have any college 

education but did receive a high school diploma or its equivalent, I combined those who 

possessed technical training with those in the high school diploma or equivalency category. 
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Sample Selection 

 Because readily available data on the adult population that resides within defined 

watersheds does not exist.  I used Tazewell County census block group data from the 2000 U.S. 

Census overlaid on a watershed map to identify the block groups from which I needed to draw 

the survey sample 

(http://factfinder.census.gov/servlet/DTGeoSearchByListServlet?ds_name=DEC_2000_SF1_U&

_lang=en&_ts=188487206843).  Based on this approach, I estimated the adult population of the 

Clinch River watershed in Tazewell County to be 24,703.  For a population of this size, I needed 

380 completed and returned surveys to achieve a precision level of ±5% with 95% confidence 

(see Equation 1; Dillman 2000). I purchased a random sample of Tazewell County addresses 

from within the appropriate census block groups from GENESYS Sampling Systems.  I 

anticipated a 20% response rate and GENESYS Sampling Systems estimated that 20% of the 

purchased addresses would be unusable.  Thus, I purchased 2,400 addresses with phone 

numbers. 

Equation 1. 
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Questionnaire Administration 

 I conducted an evening focus group in Tazewell County on November 29, 2005 at 

Tazewell High School to pre-test my draft survey.  With the help of a local high school ecology 

teacher and the Tazewell County extension agent, we recruited 10 citizens to complete the 

questionnaire.  I prepared a script to guide the discussions (Appendix 2).  I asked focus group 

participants if they understood the questions, to provide comments on how to improve the 

survey, and to identify issues or problems I may have overlooked.  I considered all participants’ 

comments and incorporated some of their suggestions.  I modified the knowledge section’s 

original scale, changed the cover of the questionnaire, added an outdoor activities question to the 

demographics section, and changed the wording of 4 questions as a result of input from focus 

group participants.  

 I administered the survey during February and March 2006.  Administration followed a 

modified version of Dillman’s (2000) Tailored Design Method.  On February 6, 2006, I mailed a 

prenotice letter that informed residents that the questionnaire would be arriving.  I provided a 

brief explanation of the research and the importance of their participation.  On February 13, 

2006, I mailed the complete survey package which was comprised of the questionnaire, a cover 

letter that detailed the importance of their response and the focus of the research, and a business 

reply envelope.  One week following the mailing of the questionnaire packet, I sent a postcard 

that thanked those residents who had responded, or, if the resident had not yet responded, urged 

them to complete and return the questionnaire.  I mailed a second complete survey packet to all 

nonrespondents on March 6, 2006.  One week following the second survey packet, I mailed a 

final postcard to urge them to respond to the survey and to announce that the survey would close 

on March 28, 2006.  Examples of these correspondences are found in Appendix 3. 
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Nonresponse Bias 

 After the close of the survey, I conducted a nonresponse bias analysis to determine if 

non-respondents differed from respondents.  Non-response bias occurs when nonrespondents 

differ demographically or characteristically from respondents, which, in turn, can bias the data or 

conclusions generated from the survey.  If this difference is random, then this bias typically does 

affect survey results.  However, if any detectable trends arise in the data, I needed to account for 

this will influence the results.  I designed an abbreviated version of the original survey 

(Appendix 4) that I then administered via telephone interview.  The non-response survey 

included 10 knowledge questions, 5 opinion questions, and 4 demographic questions.  I did not 

ask attitude questions due to time constraints.  I made 478 phone calls to conduct 50 complete 

telephone interviews with randomly selected non-respondents.  I used an independent sample, t-

test to test for differences in knowledge scores between respondents and non-respondents.  I used 

a Chi-square ( 2χ ) tests for independence to determine if statistically significant differences 

existed between respondents’ and nonrespondents’ opinions. 

Data Analysis 

 I entered response data into Survey Pro 3.0.  I used Statistical Package for Social Science 

(SPSS) version 14.0 to conduct statistical analyses (SPSS 14.0, SPSS, Inc., Chicago, IL).  I 

calculated descriptive statistics for all individual survey items.  I calculated descriptive statistics 

for the knowledge scale.  I converted the raw knowledge numerical values to a categorical values 

(i.e., “high,” “medium,” and “low” categories).  Respondents who scored in the upper quartile 

were assigned to the “high” knowledge category, those within the interquartile range were 

assigned to the “medium” knowledge category, and those within the lower quartile were assigned 

to the “low” knowledge category.   
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I also converted the raw attitude numerical values to categorical values.  Where attitude 

data were distributed normally, I assigned respondents in the upper quartile to the “high” 

category, those in the interquartile range were assigned to the “medium” category, and those in 

the lower quartile were assigned to the “low” category.  Where attitude data were not distributed 

normally, but strongly skewed, I assigned respondents who scored in the upper quartile to the 

“high” category and those in the lower 75th percentile were assigned to the “low” category. 

I calculated a Cronbach’s alpha value for each of the 5 attitude orientation scales to test 

the reliability of the scales.  If the Cronbach’s alpha value was <0.6, I removed the lowest item, 

assuming that it was not associated with the other items in that scale.  I then recalculated 

Cronbach’s alpha value for this adjusted attitude scale.  If the Cronbach’s alpha value now was 

>0.6, I used this adjusted attitude scale for statistical analysis.   

I looked for relationships among variables using contingency tables and Chi-square ( 2χ ) 

tests for independence to determine if statistically significant differences existed between 

respondents based on demographics, opinions, and knowledge and attitude categories.  If >20% 

of cells in any 2χ contingency table had expected values of <5, I collapsed similar categories 

(i.e., “strongly agree” and “agree”) with low expected values and conducted a new test.  I 

established 0.05 or less as the alpha value necessary to indicate a statistically significant 

difference.  I used gamma (γ ) to explain the strength and direction of significant relationships 

for ordinal data. 

I performed content analysis (Patton 2002) to compare qualitative responses written by 

respondents in the “additional comments” section of the questionnaire.  I compiled all comments, 

then grouped and summed similar comments, themes, and phrases to identify the most 

commonly held opinions expressed by respondents.  Some respondents’ comments included 
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several different thoughts.  In those cases, I assigned those comments to each category as 

appropriate.   

RESULTS 

Response Rate 

 I removed the names and addresses of 13 individuals that I had planned to interview from 

the address list prior to questionnaire administration.  Out of 2,387 questionnaires mailed out, 

684 were completed and returned, 683 were undeliverable, 51 were returned blank, 12 were 

Russell County addresses, 1 was a Buchanan County address, 7 individuals were deceased, and 3 

were too sick to respond.  As a result, my adjusted response rate was 42% (684/1630). 

Nonresponse Bias 

 I contacted 478 non-respondents to complete 50 telephone interviews.  Nonrespondents 

did not differ significantly from respondents in knowledge of freshwater mussels and their 

habitat (t60 = -0.911; P = 0.366; Table 2.1).  Non-respondents believed that the Clinch River’s 

water quality is either poor or unacceptable ( 2χ = 10.491; df = 4; P = 0.033; Table 2.2), whereas 

respondents believed that the Clinch River’s water quality is in good condition ( 2χ = 10.028; df 

= 3; P = 0.018; Table 2.2).  Although the number of cells in the contingency table with expected 

values <5 exceeded 20% of all cells, it was apparent that respondents believed that economic 

development and conservation of our natural resources can occur at the same time; while non-

respondents were neutral ( 2χ = 28.197; df = 3; P < 0.001; Table 2.2).  I did not detect any 

significant difference between respondents’ and non-respondents’ in terms of age, highest 

education level, or locality of residence.  Respondents were more likely to be male than were 
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non-respondents ( 2χ = 17.684; df = 1; P < 0.001), but a respondent’s gender did not influence 

the knowledge or opinions of telephone survey participants.   

Description of Respondents 

 Respondents were primarily male (69%; n = 467), between the ages of 45 and 64 (50%; n 

= 341), high school graduates, had some college education, or held an associates degree (68%; n 

= 464); and were more likely to reside within town limits than in the county (55%; n = 373).  

Gender of survey respondents differed from the gender distribution of the sample population 

according to the 2000 U.S. Census ( 2χ = 126.278; df = 1; P < 0.001; Figure 2.1).  Locality of 

residence differed from the U.S. Census distribution.  Respondents were more likely to live 

within town limits than in the county ( 2χ = 85.493; df = 3; P < 0.001; Figure 2.2).  Age of 

survey respondents differed from the age distribution of the sample population according to the 

2000 U.S. Census ( 2χ = 155.053; df = 4; P < 0.001; Figure 2.3).  Respondents were more likely 

to be middle-aged than either younger (18 to 34) or older (65+).  Highest educational level 

attained by survey respondents also differed from the sample population ( 2χ = 242.978; df = 6; 

P < 0.001).  Those with less than a high school education were underrepresented whereas those 

with a high school education, some college, associates degree, bachelor’s degree, graduate 

degree and professional degree were overrepresented (Figure 2.4). 

Knowledge of Freshwater Mussels and Their Habitat 

 Respondents correctly answered an average of 13.6 out of 22 knowledge questions (SE = 

0.19; n = 694; Figure 2.5).  Respondents in the upper quartile (high knowledge) correctly 

answered an average of 19.2 (SE = 0.09; n = 172) knowledge questions, whereas those in the 

interquartile range (medium knowledge) correctly answered 14.3 (SE = 0.11; n = 347); those in 
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the lower quartile (low knowledge) correctly answered only 6.7 (SE = 0.24; n = 175).  I found no 

significant relationship between knowledge level and gender, age, locality of residence, or years 

residing in Tazewell County.  Level of education weakly influenced their knowledge level ( 2χ = 

19.142; df = 8; P = 0.014; γ = -0.130; Table 2.3).  Respondents who had some college education, 

held an associates degree, or held a bachelor’s degree were more likely than those with less than 

a high school education, a high school education, or a graduate or professional degree to score 

within the high knowledge category.  When I weighted respondents’ education level data by 

2000 U.S. Census education level data for the census blocks from which I drew the sample 

population, I detected a strong relationship between knowledge level and education ( 2χ = 

31.289; df = 8; P < 0.001; γ = -0.197; Table 2.4).  Respondents who had some college education, 

an associates degree, or a bachelor’s degree were more likely than those with less than a high 

school education, a high school education, or a graduate or professional degree to score within 

the high knowledge category. 

 Although 91% (n=621) of all respondents knew that freshwater mussels occur in the 

Clinch River and its tributaries in Tazewell County, fewer respondents (49%, n=338) were aware 

that a greater number of mussel and fish species live in the upper Clinch and Powell Rivers than 

most other rivers in North America (Table 2.5).  Two-thirds of respondents (67%, n=457) of 

respondents knew that the presence of many species of mussels indicates that the river has good 

water quality.  Respondents were not as familiar with certain aspects of freshwater mussel 

ecology.  Fifty-four percent (n=367) of respondents knew that some mussels are capable of 

filtering many gallons of water each day, and 57% (n=392) knew that other animals eat them. 

Respondents were aware that trees and bushes on the riverbanks reduce erosion (91%, 

n=625) and help filter pollutants (78%, n=535) and that construction in the floodplain increases 
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the potential for erosion along the river (78%, n=535).  However, 61% (n=417) of respondents 

correctly indicated that erosion and sedimentation negatively impact freshwater mussels and 

45% (n=305) were aware that sedimentation is the most common form of pollution in rivers.  

Thirty-two percent (n=220) knew that eating freshwater mussels is not safe because they store 

pollutants in their bodies. 

Respondents had some knowledge of freshwater mussels’ status.  Although 79% (n=540) 

of respondents knew that some species of freshwater mussels are in danger of going extinct in 

Tazewell County, only 53% (n=365) of respondents knew that one species of mussel found only 

in Indian Creek is in danger of going extinct.  Moreover, 58% (n=399) of respondents knew that 

the majority of extant mussel populations are declining in Southwest Virginia.  Fifty-six percent 

(n=381) of respondents knew that fishing where endangered mussels occur is legal and that using 

mussels as bait is illegal (55%, n=374).  Additionally, 66% (n=448) of respondents knew that the 

Clinch River system originates in Tazewell County.  Response frequencies for the knowledge 

section are found in Appendix 6.  

Attitudes toward Mussels 

Ecologistic 

 Cronbach’s alpha for the initial ecologistic attitude orientation (0.56) improved when I 

removed one of the 4 ecologistic items, “I am more concerned with maintaining healthy 

populations of mussels than with the welfare of the individual mussel.”  The remaining 3 items 

showed higher internal reliability (Cronbach’s alpha = 0.61; Table 2.6), so I used this adjusted 

scale from that point forward.  As a result, only 7 ecologistic attitude scores were possible.  I 

developed high, medium, and low categories by assigning those respondents who scored within 

the upper quartile (27%; n = 189; 0.01SE ;77.0 ==x ; score range = 0.67 to 1) to the “high 
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ecologistic” category, respondents who scored within the interquartile range (44%; n = 301; 

0.01SE ;42.0 ==x score range = 0.33 to 0.5) to the “medium ecologistic” category, and 

respondents who scored within the lower quartile (29%; n = 202; 0.01SE ;10.0 ==x score range 

= 0 to 0.17) to the “low ecologistic” category.   

Respondents within the high knowledge category were more likely than those within the 

low knowledge category to also have scored in the high ecologistic category ( 2χ = 116.641; df = 

4; P < 0.001; γ = 0.535; Table 2.7).  Respondents within the low knowledge category were more 

likely to have scored within the low ecologistic category.  I found no significant differences 

between respondents’ gender, age, education level, or locality due to ecologistic attitude 

orientation. 

Moralistic 

 The 5 items that comprised the moralistic attitude orientation scale showed high internal 

reliability (Cronbach’s alpha = 0.88; Table 2.6).  As a result, 11 moralistic attitude scores were 

possible.  Respondents within the upper quartile (21%; n = 146; 0.01SE ;93.0 ==x ; score range 

= 0.8 to 1) were assigned to the “high moralistic” category, those within the interquartile range 

(54%; n = 376; 0.01SE ;49.0 ==x ; score range = 0.3 to 0.7) to the “medium moralistic” 

category, and those within the lower quartile (25%; n = 170; 0.01SE ;10.0 ==x ; 0 to 0.2) to the 

“low moralistic” category.   

 Respondents within the high knowledge category were more likely to display high 

moralistic attitudes than those within the low knowledge category.  Respondents within the low 

knowledge category displayed lower moralistic attitudes than those within the high knowledge 
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category ( 2χ = 50.250; df = 4; P < 0.001; γ = 0.367; Table 2.7).  Respondents’ gender, age, 

education level, or locality did not influence their moralistic attitude orientation. 

Naturalistic 

 The 4 items that comprised the naturalistic attitude orientation scale showed high internal 

reliability (Cronbach’s alpha = 0.85; Table 2.6), thus 9 naturalistic attitude scores were possible.  

I assigned respondents within the upper quartile (25%; n = 172; 0.01SE ;87.0 ==x ; score range 

= 0.75 to 1) to the “high naturalistic” category, those within the approximate interquartile range 

(53%; n = 369; 0.01SE ;46.0 ==x ; score range = 0.25 to 0.63) to the “medium naturalistic” 

category, and those within the lower quartile (22%; n = 150; 0.01SE ;06.0 ==x ; score range = 

0 to 0.13) to the “low naturalistic” category.  

 Respondents who displayed high knowledge were more likely to also possess high 

naturalistic attitudes than those within the low knowledge category.  Conversely, respondents 

within the low knowledge category were more likely to display low naturalistic attitudes than 

either those within the high knowledge and medium knowledge categories ( 2χ = 75.935; df = 4; 

P < 0.001; γ = 0.440; Table 2.7).  Respondents’ gender, age, education level, or locality did not 

affect their naturalistic attitude orientation. 

Negativistic 

 The 4 items that comprised the negativistic attitude orientation scale showed high internal 

reliability (Cronbach’s alpha = 0.671; Table 2.6), 9 negativistic attitude scores were possible.  

Most respondents (82%, n=561) scored low on the negativistic attitude scale, which produced a 

highly skewed distribution.  Therefore, attempts to assign respondents to high, medium, and low 

categories were not feasible.  Instead, I developed a 2-point scale (i.e., high and low negativistic 
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categories) and assigned respondents who scored in the 82nd percentile (n = 

127; 0.01SE ;33.0 ==x ; score range = 0.25 to 1) to the “high negativistic” category and those 

who scored <18th percentile (n = 561; 0.002SE ;03.0 ==x ; 0 to 0.13) to the “low negativistic” 

category.  To be assigned to high negativistic category, a respondent had to either agree to at 

least two negativistic items or strongly agree with at least one negativistic item.  I found no 

significant influence imparted by a respondent’s gender, age, education level, locality, or 

knowledge (Table 2.7) levels on the negativistic attitude orientation. 

Utilitarian 

 Cronbach’s alpha for the initial utilitarian attitude orientation improved when I removed 

the item, “Freshwater mussels are important because they benefit communities by improving 

water quality.”  The remaining 3 items showed high internal reliability (Cronbach’s alpha = 

0.633; Table 2.6), so I conducted analyses using the adjusted scale.  As a result, 7 utilitarian 

attitude scores now were possible.  Most respondents (82%, n=565) scored low on the utilitarian 

attitude scale.  Because the distribution of scores was highly skewed, attempts to assign 

respondents to high, medium, and low categories were not feasible. Thus, I developed a 2-point 

scale (i.e., high and low utilitarian categories) where respondents who scored >82nd percentile (n 

= 127; 0.04SE ;46.0 ==x ; score range = 0.33 to 1) were placed in the “high utilitarian” 

category and those who scored <18th percentile (n = 565; 0.003SE ;03.0 ==x ; score range = 0 to 

0.17) were assigned to the “low utilitarian” category.  To be assigned to the high utilitarian 

category, a respondent either had to agree with at least two utilitarian items or strongly agree 

with one utilitarian item.  Respondents’ gender, age, education level, locality of residence, or 

knowledge (Table 2.7) level did not influence their utilitarian attitude orientation.  Response 

frequencies for the attitude sections are found in Appendix 6. 
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Opinions about Mussels, Water Quality, and Aquatic Conservation 

 Nearly all respondents indicated that the Clinch River’s water quality is either very 

important (81%; n = 555) or somewhat important (18% n = 122).  Cells with expected counts <5 

exceeded 20% of all cells in the knowledge and attitude contingency tables even after I collapsed 

“not very important” and “not at all important.”  The majority of respondents indicated that water 

quality is very important (n = 555), but respondents with low knowledge were more likely to 

indicate that water quality is somewhat important rather than very important ( 2χ = 22.553; df = 

4; P < 0.001; γ = 0.342; Table 2.8).  Respondents who expressed low ecologistic attitudes were 

more likely than those showing high ecologistic attitudes to indicate that water quality was 

somewhat important rather than very important ( 2χ = 73.073; df = 4; P < 0.001; γ = 0.621; Table 

2.8).  Similarly, respondents who displayed low moralistic attitudes were more likely to indicate 

that water quality is somewhat important rather than those who displayed high moralistic 

attitudes ( 2χ = 94.569; df = 4; P < 0.001; γ = 0.704; Table 2.8).  Respondents who expressed 

low naturalistic attitudes were more likely to indicate that water quality was somewhat important 

rather than very important than were respondents with high naturalistic attitudes ( 2χ = 101.334; 

df = 4; P < 0.001; γ = 0.719; Table 2.8).  I found no differences in opinion attributable to 

negativistic or utilitarian attitude orientations.  Respondents’ gender, age, education level, years 

lived in Tazewell County, or locality of residence did not affect one’s opinion about the 

perceived importance of water quality.   

 Most respondents indicated that they were either very concerned (55%; n = 377) or 

somewhat concerned (38%; n = 262) about Clinch River water quality.  The expected cell counts 

<5 exceeded 20% of cells in the knowledge and attitude contingency tables; therefore, I 

collapsed “not very concerned” and “not at all concerned” responses.  Respondents who 
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displayed high knowledge were more likely than those with low knowledge category to be very 

concerned about Clinch River water quality ( 2χ = 17.203; df = 4; P = 0.002; γ = 0.221; Table 

2.9).  Respondents with high ecologistic ( 2χ = 86.865; df = 4; P < 0.001; γ = 0.496; Table 2.9), 

moralistic ( 2χ = 149.238; df = 4; P < 0.001; γ = 0.636; Table 2.9), and naturalistic ( 2χ = 

159.072; df = 4; P < 0.001; γ = 0.630; Table 2.9) attitudes were more likely to be very concerned 

about water quality than were those with low or medium ecologistic, naturalistic, and moralistic 

attitudes.  All respondents with high moralistic and naturalistic attitudes indicated that they were 

either very concerned or somewhat concerned about water quality in the Clinch River, whereas 

24% of respondents with low naturalistic attitudes and 23% of those with low moralistic attitudes 

were not very concerned or not at all concerned.  Level of concern was associated with opinion 

about the current state of Clinch River water quality; respondents who believed Clinch River 

water quality was in either poor or unacceptable condition were more likely to be very concerned 

about the state of the Clinch River’s water quality ( 2χ = 84.215; df = 8; P < 0.001; γ = -0.378). 

Utilitarian and negativistic attitude orientations did not exert a strong influence on 

whether respondents were very concerned vs. somewhat concerned about water quality; rather, 

respondents with high negativistic ( 2χ = 12.657; df = 2; P = 0.002; γ = -0.106; Table 2.9) and 

utilitarian ( 2χ = 26.941; df = 2; P < 0.001; γ = -0.249; Table 2.9) attitudes were slightly more 

likely to be not very concerned or not at all concerned with the Clinch River’s present water 

quality than those having low negativistic and utilitarian attitudes.  I found no detectable 

differences in opinion based on respondents’ gender, age, education level, years in Tazewell 

County, or locality of residence.     

The majority (61%; n = 419) of all respondents that Clinch River water quality is in either 

good (28%; n = 190) or fair (33%; n = 229) condition.  Expected cell counts <5 exceeded 20%, 



 49

so I collapsed the “excellent” and “very good” categories.  Initial analyses indicated that 

respondents’ knowledge level was associated with their opinion, however, when I removed the 

“don’t know” option from analysis, the 2χ  value became insignificant ( 2χ = 5.405; df = 8; P = 

0.714; γ = -0.001; Table 2.10).  After removing “don’t know” responses from analysis, 

ecologistic, moralistic, and naturalistic attitude orientation weakly influenced respondents’ 

opinion on the Clinch River’s water quality.  Respondents with low ecologistic ( 2χ = 16.502; df 

= 8; P = 0.036; γ = -0.169; Table 2.10) and moralistic ( 2χ = 27.859; df = 8; P = 0.001; γ = -

0.253; Table 2.10) attitudes were more likely to think that the Clinch River’s water quality is in 

better condition than those with high ecologistic and moralistic categories.  Those who 

maintained high naturalistic ( 2χ = 15.898; df = 8; P = 0.044; γ = -0.143; Table 2.10) attitudes 

were more likely than those with low naturalistic attitudes to think that the Clinch River’s water 

quality is in “poor” condition.  No significant differences in opinion were attributed to 

negativistic or utilitarian attitude orientations (Table 2.10).  Respondents’ gender, age, education 

level, years in Tazewell County, or locality of residence did not affect their opinion about water 

condition.   

When asked to select from a list of groups provided of the entities they thought should be 

responsible for maintaining good water quality in the Clinch River watershed, 33% (n = 232) of 

respondents selected every group in the list.  When asked to select only one entity from the same 

list that in their opinion, is most responsible for maintaining good water quality in the Clinch 

River water, 28% (n = 155) of respondents selected state government, 24% (n = 129) selected 

local government, and 24% (n = 128) selected citizens (Table 2.11). 

Eighty-nine percent (n = 604) of respondents either strongly agreed (29%; n = 196) or 

agreed (60%; n = 408) that economic development and conservation of natural resources can 
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occur at the same time.  Only 3% (n = 20) disagreed or strongly disagreed with this statement. 

Expected counts <5 exceeded 20%, so I collapsed the “disagree” and “strongly disagree” 

categories.  Respondents with high knowledge ( 2χ = 18.857; df = 6; P = 0.004; γ = 0.231; Table 

2.12) and high ecologistic ( 2χ = 62.578; df = 6; P < 0.001; γ = 0.226; Table 2.12), high 

moralistic ( 2χ = 59.205; df = 6; P < 0.001; γ = 0.276; Table 2.12), and high naturalistic ( 2χ = 

43.627; df = 6; P < 0.001; γ = 0.242; Table 2.12) attitudes were more likely than those displaying 

low or medium ecologistic, moralistic, and naturalistic attitudes to strongly agree with this 

statement and less likely to be neutral.  Respondents with low negativistic attitudes were slightly 

more likely to agree with this statement and less likely to be neutral than those with high 

negativistic attitudes ( 2χ = 12.285; df = 3; P = 0.006; γ = -0.112; Table 2.12).  Differences in 

opinion were not found based on one’s utilitarian attitude orientation (Table 2.12) or the gender, 

age, education level, years in Tazewell County, or locality of residence.   

Ninety-three percent (n = 632) of all respondents either strongly agreed (38%; n = 259) or 

agreed (55%; n = 373) that government should prevent pollution that originates upstream from 

an affected downstream community.  Only 1% (n = 8) of respondents disagreed (0.6%; n = 4) or 

strongly disagreed (0.6%; n = 4) with this statement.  Expected counts <5 exceeded 20%, so I 

collapsed the “disagree” and “strongly disagree” categories.  Respondents with high knowledge 

( 2χ = 25.575; df = 6; P < 0.001; γ = 0.261) and high ecologistic ( 2χ = 123.129; df = 6; P < 

0.001; γ = 0.564), high moralistic ( 2χ = 165.276; df = 6; P < 0.001; γ = 0.657), and high 

naturalistic ( 2χ = 138.327; df = 6; P < 0.001; γ = 0.597) attitudes were more likely to strongly 

agree with this statement and less likely to be neutral than were those with medium or low 

knowledge and low ecologistic, moralistic, and naturalistic attitudes (Table 2.13).  I found no 
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differences in opinion attributable to respondents’ gender, age, education level, years in Tazewell 

County, or locality of residence.   

Seventy-five percent (n = 505) of all respondents either strongly agreed (27%; n = 182) 

or agreed (49%; n = 323) that we should restore freshwater mussels killed as a result of toxic 

chemical spills.  Only 5% (n = 33) of respondents disagreed or strongly disagreed with this 

statement.  Cells with expected counts <5 exceeded 20%, so I collapsed the “disagree” and 

“strongly disagree” categories.  Respondents who displayed high knowledge ( 2χ = 60.587; df = 

6; P < 0.001; γ = 0.361) and maintained high ecologistic ( 2χ = 195.265; df = 6; P < 0.001; γ = 

0.650), high naturalistic ( 2χ = 339.032; df = 6; P < 0.001; γ = 0.771), and high moralistic ( 2χ = 

293.822; df = 6; P < 0.001; γ = 0.755) attitudes were more likely to strongly agree and less likely 

to be neutral or disagree with this statement than were those with low attitudes in these 

categories (Table 2.14).  Respondents with high negativistic ( 2χ = 35.237; df = 3; P < 0.001; γ = 

-0.218) and high utilitarian ( 2χ = 45.980; df = 3; P < 0.001; γ = -0.379) attitudes were more 

likely to be neutral or disagree with this statement than those who displayed low negativistic and 

utilitarian attitudes (Table 2.14).  I found no significant differences in opinion existed due to 

one’s gender, age, education level, years in Tazewell County, or locality of residence.   

Sixty-nine percent (n = 457) of all respondents either strongly disagreed (28%; n = 185) 

or disagreed (41%; n =272) that freshwater mussels do not deserve protection under the 

Endangered Species Act.  Only 7% (n = 48) of respondents agreed (4%; n = 29) or strongly 

agreed (3%; n = 19) with this statement.  Respondents who displayed high knowledge ( 2χ = 

64.637; df = 8; P < 0.001; γ = -0.341) and maintained high ecologistic ( 2χ = 233.046; df = 8; P 

< 0.001; γ = -0.673), high moralistic ( 2χ = 382.573; df = 8; P < 0.001; γ = -0.818), and high 
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naturalistic ( 2χ = 375.376; df = 8; P < 0.001; γ = -0.779) attitudes were more likely to disagree 

with or be neutral toward this statement than were those who expressed medium or low 

knowledge and low or medium ecologistic, moralistic, and naturalistic attitudes (Table 2.15).  

Respondents with high negativistic ( 2χ = 41.962; df = 4; P < 0.001; γ = 0.326) and high 

utilitarian ( 2χ = 95.010; df = 4; P < 0.001; γ = 0.553) attitudes were more likely to be neutral or 

agree with this statement than were those who show high utilitarian and high negativistic 

attitudes (Table 2.15).  A respondent’s gender, age, education level, years in Tazewell County, or 

locality of residence did not affect opinion on this issue. 

Forty-five percent (n = 306) of all respondents either strongly disagreed (14%; n = 96) or 

disagreed (31%; n = 210) that the presence of freshwater mussels in Tazewell County has little 

impact upon economic development of the county, whereas 23% (n=157) of respondents 

strongly agreed or agreed with this statement.  Respondents with high knowledge ( 2χ = 39.599; 

df = 8; P < 0.001; γ = -0.176) and high ecologistic ( 2χ = 62.164; df = 8; P < 0.001; γ = -0.170), 

high moralistic ( 2χ = 72.743; df = 8; P < 0.001; γ = -0.09), and high naturalistic ( 2χ = 86.919; 

df = 8; P < 0.001; γ = -0.119) attitudes were more likely than those with the low or medium 

knowledge, ecologistic, moralistic, and naturalistic attitudes to strongly disagree with and less 

likely to be neutral (Table 2.16).  Respondents with high negativistic ( 2χ = 15.834; df = 4; P < 

0.001; γ = 0.071) and high utilitarian ( 2χ = 27.942; df = 4; P < 0.001; γ = 0.061) attitudes were 

more likely to strongly agree with this statement and less likely to be neutral than were those that 

scored within the low utilitarian and negativistic attitudes (Table 2.16).  No significant 

differences in opinion existed due to gender, age, education level, years in Tazewell County, or 

locality of residence.   
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Seventy percent (n = 463) of all respondents indicated that maintaining floodplains in 

their natural state is either an excellent (32%; n = 211) or good (38%; n = 252) use of the land.    

Respondents with high knowledge ( 2χ = 44.365; df = 8; P < 0.001) and high ecologistic ( 2χ = 

79.088; df = 8; P < 0.001), high moralistic ( 2χ = 80.846; df = 8; P < 0.001), and high naturalistic 

( 2χ = 74.040; df = 8; P < 0.001) attitudes were more likely than those with low or medium 

ecologistic, moralistic, and naturalistic attitudes to think that maintaining floodplains in their 

natural state is an excellent use of the land and less likely to be uncertain (Table 2.17).  

Respondents with high negativistic ( 2χ = 11.837; df = 4; P = 0.019) and high utilitarian ( 2χ = 

16.094; df = 4; P = 0.003) attitudes were more likely than those with low negativistic and 

utilitarian attitudes to think that maintaining floodplains in their natural state is a good, fair, or 

poor use of the land (Table 2.17).    A relationship existed between respondents’ gender and 

opinion of maintaining floodplains in their natural state.  I weighted respondents’ gender data by 

2000 U.S. Census gender data for the census blocks from which I drew the sample population 

and conducted the analysis again.  Women were more likely to be uncertain of their response 

than men ( 2χ = 19.549; df = 4; P = 0.001).  No significant differences in opinion existed due to 

age, education level, years in Tazewell County, or locality of residence.   

Sixty-two percent (n = 408) of respondents believed that parks and recreation are either 

excellent (15%; n = 99) or good (47%; n = 309) uses of floodplains.  Respondents with high 

knowledge ( 2χ = 28.644; df = 8; P < 0.001) and high ecologistic attitudes ( 2χ = 17.879; df = 8; 

P = 0.022) were slightly less likely than those with medium or low knowledge and ecologistic 

attitudes to be uncertain (Table 2.18).  Only those with high ecologistic attitudes showed a slight 

tendency to think that parks and recreation are an excellent uses of floodplains ( 2χ = 17.879; df 



 54

= 8; P = 0.022; Table 2.18).  Respondents’ gender and their opinion of parks and recreation as  

uses of floodplains were related.  I weighted respondents’ gender data by 2000 U.S. Census 

gender data for the census blocks from which I drew the sample population and conducted the 

analysis again.  Women selected uncertain more than men ( 2χ = 15.847; df = 4; P = 0.003).  No 

significant differences in opinion existed due to moralistic, naturalistic, negativistic, and 

utilitarian attitude orientations or age, education level, years in Tazewell County, or locality of 

residence. 

Fifty-one percent (n = 339) of respondents believed that residential development is a poor 

use of floodplains.  Respondents with high knowledge ( 2χ = 35.845; df = 8; P < 0.001) and high 

ecologistic ( 2χ = 34.479; df = 8; P < 0.001) attitudes were more likely than with medium or low 

knowledge and ecologistic attitudes to think that residential development is a poor use of 

floodplains and were less likely to be uncertain (Table 2.19).  Those with low negativistic ( 2χ = 

17.402; df = 8; P = 0.002) and utilitarian ( 2χ = 11.004; df = 4; P = 0.027) attitudes were more 

likely than those with high negativistic and utilitarian attitudes to think that residential 

development is a poor use of floodplains (Table 2.19).  Those with high negativistic and 

utilitarian attitudes were more likely than those with low negativistic and utilitarian attitudes to 

think that residential development is a good use of floodplains.  Respondents’ gender and their 

opinion of residential development as a use of the floodplain were related.  I weighted 

respondents’ gender data by 2000 U.S. Census gender data for the census blocks from which I 

drew the sample population and conducted the analysis again.  Women were selected uncertain 

more than men ( 2χ = 18.707; df = 4; P = 0.001).   No significant differences in opinion existed 

due to moralistic or naturalistic attitude orientations or age, education level, years in Tazewell 

County, or locality of residence. 
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Fifty-two percent (n = 345) of respondents thought that business development is a poor 

use of the floodplain.  Although the majority of respondents (52%, n=345) believed that business 

development is a poor use of floodplains, those with high negativistic ( 2χ = 24.813; df = 4; P < 

0.001) and high utilitarian ( 2χ = 24.266; df = 4; P < 0.001) attitudes were more likely than those 

with low utilitarian and negativistic attitudes to think that business development is a good use of 

floodplains (Table 2.20).  Respondents with low negativistic and low utilitarian attitudes were 

more likely than those with high negativistic and utilitarian attitudes to think that business 

development is a poor use of floodplains.  Those with high ecologistic ( 2χ = 27.570; df = 8; P < 

0.001) attitudes were more likely than those with medium and low ecologistic attitudes to think 

that business development is a poor use of floodplains and less likely select uncertain (Table 

2.20).  Respondents with high knowledge ( 2χ = 25.884; df = 8; P = 0.001) were less likely than 

those with medium and low to select uncertain (Table 2.20).  Respondents’ gender and their 

opinion of business development as a use of the floodplain were related.  I weighted respondents’ 

gender data by 2000 U.S. Census gender data for the census blocks from which I drew the 

sample population and conducted the analysis again.  Women were more to select uncertain than 

men ( 2χ = 16.267; df = 4; P = 0.003).  No significant differences in opinion existed due to 

moralistic or naturalistic attitude orientations or age, education level, years in Tazewell County, 

or locality of residence. 

Fifty-three percent (n = 353) of respondents believed that industrial development is a 

poor use of floodplains.  Respondents with high knowledge ( 2χ = 27.377; df = 8; P = 0.001) and  

high ecologistic ( 2χ = 25.503; df = 8; P = 0.001) and high naturalistic ( 2χ = 18.471; df = 8; P = 

0.018) attitudes were more likely than those with low knowledge and ecologistic and naturalistic 
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attitudes to think that industrial use is a poor use. (Table 2.21).  Those with high negativistic 

( 2χ = 29.274; df = 4; P < 0.001) and high utilitarian ( 2χ = 25.824; df = 4; P < 0.001) 

( 001.0 4;df ;824.252 <== Pχ ) attitudes were more likely than those with the low negativistic 

and utilitarian categories to think that industrial use is a good or an excellent use and less likely 

to think industrial use is fair or poor use of the floodplain (Table 2.21).  Respondents’ gender and 

their opinion of industrial use of floodplains were related.  I weighted respondents’ gender data 

by 2000 U.S. Census gender data for the census blocks from which I drew the sample population 

and conducted the analysis again.  Women selected uncertain more than men ( 2χ = 23.406; df = 

4; P < 0.001).  No significant differences in opinion existed due to moralistic attitude orientation 

or age, education level, years in Tazewell County, or locality of residence. 

Information Sources 

When asked about the amount of information they receive about the Clinch River, water 

quality, and endangered mussels from a list of sources provided in the survey, respondents most 

frequently indicated that they use newspapers either a great deal (22%; n = 147) or some (49%; n 

= 328), followed by television (a great deal = 6%, n = 24; some = 30%, n =193), and friends and 

neighbors (a great deal = 4%, n = 24; some = 29%, n = 185).  Information sources from which 

the majority of respondents receive either no or “not much” information included radio (not 

much = 38%, n = 245; none/never used = 42%, n = 277), county extension agents (not much = 

23%, n = 150; none/never used = 57%, n = 369), internet (not much = 18%, n = 113; none/never 

used = 65%, n = 405), and information kids bring home from school (not much = 20%, n = 129, 

none/never used = 64%, n = 414) (Table 2.22).  When asked about specific informational items 

listed as choices that respondents recalled viewing or specific informational events they recalled 

attending, 62% (n = 431) of respondents indicated that they read The Richlands News-
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Press/Clinch Valley News followed by the Tazewell County Free Press (50%, n = 347).  Items 

that respondents reported viewing the least included the Russell the Mussel story book (1%; n = 

7) and Pearly the Mussel costume (1%; n = 6) (Table 2.23).  I included an “other” option that 6% 

(n = 43) of respondents used to list additional sources of information (Table 2.24). 

 I conducted Chi-square analyses on knowledge level and information sources that >25% 

of the respondents reported using.  If >75% of the respondents reported little or no use for any 

one of the general informational sources listed in the survey, I did not include them in my 

analysis.  Respondents that scored within the high knowledge categories were more likely than 

respondents in the medium and low knowledge categories to receive information from 

newspapers ( 2χ = 88.107; df = 6; P < 0.001; γ = 0.439), television ( 2χ = 40.414; df = 6; P < 

0.001; γ = 0.290), friends and neighbors ( 2χ = 32.016; df = 6; P < 0.001; γ = 0.285), magazines 

( 2χ = 88.107; df = 6; P < 0.001; γ = 0.366), and pamphlets ( 2χ = 46.172; df = 6; P < 0.001; γ = 

0.345) (Table 2.25). 

Survey Comments 

Over 200 respondents wrote additional comments on their questionnaires.  I organized 

comments by topic (Appendix 5).  Many of the comments could be categorized as dealing with 

knowledge and awareness of mussels (50), species declines (5), concern for the ecosystem (4), 

need for protection (5), Clinch River’s water quality (5), pollution (34), suggested solutions (9) 

economic development (36), property damage (7), spiritual appreciation of environment (6), and 

local government response to environmental issues (4).  I classified the remaining comments as 

miscellaneous (37).   

Respondents indicated that they do not have enough information about freshwater 

mussels in their area and more information should be made public. Some respondents who did 
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not fill out the questionnaire indicated that they did not know enough about freshwater mussels.  

Comments regarding concern for the ecosystem included opinions about interactions between 

ecosystem components, declining resources, and the need for increased protection of the river.  

Respondents’ comments regarding economic development and conservation included opinions 

expressing a need for coexistence, maintaining coexistence but not to citizens’ detriment, and 

always placing the needs of citizens over conservation of resources.    

DISCUSSION 

 The 40% response rate was twice what I expected.  The higher-than-anticipated response 

rate could be due to a number of factors.  I awarded 4 $50 gift certificates to randomly selected 

survey respondents, which may have provided incentive for residents to complete and return the 

survey (Dillman 2000).  Additionally, the survey was targeted at residents of Tazewell County, 

and the local press has run stories on water quality and freshwater mussels (Associated Press 

2005, Anonymous 2005, Griffith 2005, Owens 2005, Still 2005, Anonymous 2006b, Owens 

2006b, Talbert 2006).  Therefore, because the survey was local and the local press covered the 

survey topic at the time of survey administration, Tazewell County residents may have been 

more likely to respond. 

 Men were more likely than women to respond to the mail survey, but not the telephone 

survey; however, gender did not influence responses to questions asked in the telephone survey.  

Knowledge levels were not significantly different between respondents and non-respondents 

( 2χ = 3.589; df = 2; P = 0.166).  Non-respondents indicated they thought the Clinch River’s 

water quality is in either poor or unacceptable condition more often than did respondents.  

Because non-respondents’ demographic characteristics except gender (which did not influence 

response patterns), knowledge levels, and all but one of the opinion responses did not differ from 
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those of respondents, I do not believe non-response bias was a significant issue in this survey.  

However, there still may be some non-response bias present because of the low overall response 

rate for both the mail (42%) and the telephone (10%) surveys.  Although not documented by 

either survey, respondents of both surveys may tend to be more interested in issues pertaining to 

the Clinch River, water quality, and mussels than the general population of the entire study 

population simply because they took the time and demonstrated enough interest to respond.   

This suggests that survey results may overstate the general population’s perception of freshwater 

mussels and aquatic conservation.  However, this does not have a great influence on my 

interpretation.  For example, 91% (n=621) of respondents knew that mussels occur in the county.  

The actual percentage may be less, but still may be a significant majority.  In addition to 

respondents’ having more education than the general population, knowledge of questions that 

approximately 50% of respondents correctly answered may still be low owing to  random choice, 

which still indicates they were not as familiar with those concepts. 

Knowledge of Freshwater Mussels and Their Habitat 

On average, respondents correctly answered 60% of the knowledge questions.  However, 

the mean knowledge score alone does not reveal which aspects about mussels and their habitats 

respondents are most or least familiar.  Respondents demonstrated awareness that mussels exist 

in rivers and streams in Tazewell County, but they were not aware of the diversity present in the 

upper Clinch and Powell Rivers.  Respondents knew that some mussel species are in danger of 

going extinct in the county, but were not aware that one mussel species (tan riffleshell) found 

only in Tazewell County, is in danger of going extinct.  Respondents did not demonstrate a 

strong awareness that mussel decline is a much larger issue that affects more than Tazewell 



 60

County.  Even though 66% of respondents knew that the Clinch River system begins in Tazewell 

County, many were not aware of the diversity and uniqueness of the river.  

Knowledge of freshwater mussel ecology was not strong.  Roughly half of respondents 

correctly indicated that some mussels have the ability to filter many gallons of water a day and 

67% of respondents knew that the presence of many species of freshwater mussels in a river 

indicates that the river has good water quality.  Furthermore, 57% of respondents correctly 

indicated that other animals eat freshwater mussels.  Because some respondents did not 

demonstrate strong familiarity with the ecology of mussels (connections between freshwater 

mussels and other ecological processes), these results may suggest that they may not associate a 

decline in mussel populations with problems in other ecosystem components. 

Respondents were aware that riparian vegetation reduces the potential for erosion of the 

bank and filters pollutants and also that construction in floodplains increases the potential for 

erosion in the river.  However, they were not as familiar with the impact of erosion and 

sedimentation on freshwater mussels.  Again, this may indicate that respondents are not familiar 

with mussels’ ability to filter and store pollutants and their other ecological roles.   

 My findings are consistent with other public surveys about the general public’s 

knowledge regarding wildlife and other natural resources.  The general public is not very 

informed about the biology or ecological role of wildlife and other natural resources (Kellert 

1993, Reading and Kellert 1993, Brooks et al. 1999, Mankin et al. 1999, Lamb and Cline 2003, 

Casey et al. 2005).  It is the biology of mussels and their role in the freshwater ecosystem that 

makes them interesting creatures and critical to conserve.  These findings provide weight to the 

argument that, when discussing freshwater mussels and all aquatic invertebrates with the public, 

the discussion and conservation effort should focus on the interrelationships among freshwater 
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ecosystems, implications for human welfare, implications for water quality, and the value of 

conserving unique, regional biota (Strayer 2006). 

Attitudes 

Most respondents held stronger ecologistic, moralistic, and naturalistic attitude 

orientations than negativistic or utilitarian attitude orientations toward mussels.  The moralistic 

attitude orientation had the highest average standardized score among respondents followed by 

the naturalistic and the ecologistic attitude orientations.   

Very few respondents expressed negativistic and utilitarian attitude orientations toward 

mussels.  Given the negative press coverage of mussels in the past two years in local newspapers 

(Anonymous 2005, Associated Press 2005, Griffith 2005, Owens 2005, Still 2005, Anonymous 

2006b, Owens 2006b, Talbert 2006), I expected to see higher negativistic and utilitarian 

attitudes.  It is surprising that more respondents did not score higher on these two scales 

considering that part of the negativistic attitude scale definition is disinterest or dislike and part 

of the utilitarian scale definition is subordination of the animal for the material benefit of humans 

(Kellert and Berry 1980, Kellert 1993).  Still, the majority of respondents (67%) disagreed that 

freshwater mussels are insignificant animals; only 11% of respondents agreed with this 

statement.   

Kellert’s (1993) study on the public’s attitudes toward all invertebrates (including insects 

and spiders) demonstrated that the public holds a strong negativistic attitude toward 

invertebrates, more than any other attitude orientation. Kellert (1993) found that negativistic 

attitudes associated with all invertebrates largely are focused on fear, dislike, or aversion.  The 

utilitarian attitude was the third most strongly expressed attitude toward invertebrates.  
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Moreover, Kellert (1993) found that, when invertebrates held some practical value, the general 

public held more positive attitudes toward invertebrates.   

Several plausible reasons exist to explain respondents’ low negativistic and utilitarian 

attitudes. First, the survey itself served as an educational tool due to the inclusion of items about 

mussels’ role in maintaining good water quality.  Second, individuals who completed and 

returned the survey may have been more interested in and supportive of the topic than 

nonrespondents, which would decrease the negativistic and utilitarian attitude scores.  Third, my 

questions may not have captured the essence of these two attitude scales.  Fourth, I may not have 

provided enough explanation for respondents to be able to effectively and honestly answer those 

negativistic and utilitarian questions.  However, if I had provided a context for those questions, 

they would not have measured an attitude, but instead, an opinion.  Finally, respondents simply 

may not hold strong utilitarian or negativistic attitudes toward mussels.  

My analyses detected an association between knowledge of mussels and respondents’ 

ecologistic, moralistic, and naturalistic attitude orientations.  As expected, the high ecologistic 

attitude orientation was associated most strongly associated with knowledge of freshwater 

mussels, followed by naturalistic and moralistic attitude orientations.  Many of the knowledge 

questions concerned mussel biology and ecology so it makes sense that those individuals that 

expressed a strong ecologistic attitude would be more likely to score within the high knowledge 

category because people who express strong ecologistic attitude orientation are interested in the 

interrelationships between animals and their environments.  The negativistic and utilitarian 

attitude orientations did not show a significant association with knowledge level. 

I offered a “neutral” option in the attitude orientation scale and, depending on the attitude 

item, between 11% and 44% of respondents chose neutral for questions in the attitude section.  
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Because Kellert’s scoring methodology assigns a “0” for every neutral response, answering 

neutral to a question indicates that the respondent may indeed hold a neutral or negativistic 

attitude although Kellert’s scoring methodology does not detect it.   

Opinions     

Water Quality 

 It is clear that respondents consider the Clinch River’s water quality to be very important 

and that they are very concerned about the Clinch River’s water quality, regardless of knowledge 

level or attitude orientation.  As expected, level of concern about the Clinch River’s water 

quality was associated with opinions about the current state of the Clinch River’s water quality.  

Respondents who were more concerned about the current state of water quality in the Clinch 

were more likely to think that the current state of water quality in the Clinch River is either poor 

or unacceptable.  However, because knowledge level showed no relationship with opinion on the 

state of the Clinch River’s water quality, this may suggest that respondents are not aware of the 

current state of water quality or, possibly, what might impact water quality.  Given the high level 

of importance residents placed upon the quality of the Clinch River’s water, the high level of 

concern about the Clinch River and that no association was detected between knowledge level 

and state of the Clinch River’s water quality, one objective of an outreach program could be to 

inform residents about water quality within the Clinch River watershed, what negatively impacts  

water quality, how those negative impacts to water quality affects mussel populations, how 

mussels can serve as indicators of the Clinch River’s water quality, and finally, how a decline in 

water quality, and hence mussel populations, have negative implications for human welfare.  



 64

Freshwater Mussels 

 Nearly all respondents indicated that government should prevent pollution that originates 

upstream from affect downstream communities.  Even though knowledge levels and attitude 

orientations influenced respondents’ opinion for this question, I believe these associations to be 

negligible because overall, as very few people disagreed with the question.  The main differences 

occurred in respondents’ level of agreement.  Not surprisingly, those respondents who most 

strongly expressed ecologistic, moralistic, and naturalistic attitudes most strongly agreed with 

this statement. 

 Respondents supported restoration of mussels killed as a result of toxic chemical spills 

and disagreed that mussels do not deserve protection under the Endangered Species Act.  Not 

surprisingly, knowledge and attitude orientation strongly influenced respondents’ opinions.  

Respondents who scored within the low knowledge, ecologistic, moralistic, and naturalistic 

categories were not unsupportive of protecting and restoring freshwater mussels, but instead held 

neutral opinions.  These results suggest that strong opposition to mussel restoration and 

protection does not exist among respondents.  Respondents who scored in the high knowledge, 

ecologistic, moralistic, and naturalistic categories supported the restoration and protection 

efforts.   

Agencies and other entities interested in outreach pertaining to mussel restoration and 

protection and the connection between the ecosystem and humans’ quality of life should not face 

strong opposition, but they should focus on methods to convey basic knowledge of aquatic 

ecology to the general public and benefits derived from restoring and protecting mussels in the 

watershed.  Several agencies that have developed positive working relationships with the 
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localities currently are working in the area on numerous water quality improvement projects and 

stream restoration projects in addition to augmenting mussel populations.     

The majority of all respondents, regardless of knowledge level or attitude orientation 

either agreed or strongly agreed that economic development and conservation of natural 

resources can occur at the same time.  When asked about their agreement level with the 

statement, “The presence of endangered freshwater mussels has little impact upon economic 

development of the county” more people disagreed than agreed with this statement.  Knowledge 

and every attitude orientation were related to opinion regarding this issue.  Surprisingly, 

respondents with higher levels of knowledge and stronger ecologistic, moralistic, and naturalistic 

attitude orientations were more likely to disagree with this statement.   

According to results, most respondents receive information pertaining to water quality, 

the Clinch River, and mussels from newspapers more so than any other source listed.  Obtaining 

information from newspapers was associated with knowledge level.  In the past two years, 

several articles have appeared in the local press about freshwater mussels and their negative 

impact on development (Anonymous 2005, Associated Press 2005, Griffith 2005, Owens 2005, 

Still 2005, Anonymous 2006b, Owens 2006b, Talbert 2006).  Respondents’ opinion may have 

been influenced by the negative articles.  However, the local press also has published articles 

expressing the need to pay particular attention to endangered species as the localities plan for 

future economic growth (Anonymous 2006a, Owens 2006a).  In addition to the above 

recommendation of conveying basic ecological knowledge, promoting the towns’ 

accomplishments pertaining to water quality improvements, highlighting stream restoration 

projects, information should be available to help dispel the notion that mussels alone hold up 

economic development of the area.  Resource agencies that conduct restoration activities may 



 66

help to dispel negativity by providing updates on restoration progress and benefits derived from 

the restoration projects to local government officials first and then to the local press.    

Floodplains 

 The majority of all respondents believed that floodplains should be maintained in a 

natural state or used for parks and recreation.  Additionally, the majority of respondents thought 

that residential, business, and industrial development are fair or poor uses of the floodplain.  

Again, knowledge level and attitude orientations influenced responses to these questions.  

Respondents who scored within the high knowledge, ecologistic, moralistic, and naturalistic 

categories were most likely to strongly support maintaining floodplains in a natural state and 

most likely to not support developing floodplains.  Although the majority of respondents thought 

that maintaining floodplains in a natural state or using them for parks and recreation was 

appropriate, 20% of respondents believed that developing the floodplain is an excellent or good 

use of the land.  Respondents who held this opinion were more likely to score within the low 

knowledge and ecologistic categories and high utilitarian and negativistic categories.   

Efforts to raise knowledge and ecologistic attitudes of mussels, water quality, and their 

connection to the ecosystem and people should be emphasized by any entity that conducts public 

outreach in the area.  However, special challenges exist in Tazewell County regarding floodplain 

development.  Often, floodplains are developed because it is easier and cheaper to develop the 

flat floodplains than the mountainous terrain.  In addition to education regarding land use 

impacts upon river ecosystems, efforts should be made to encourage responsible development of 

the floodplains and ways to minimize the impacts of this development on not just water quality, 

but individuals’ properties and their neighbors’ properties. 
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TABLE 2.1.—Non-response analysis comparing mail and telephone respondents’ correct 
knowledge answers from a survey of Tazewell County, VA, residents conducted during 
spring (mail) and summer (telephone) 2006 (phone survey x = 5.2; mail survey x  = 5.6; 
t60 = -0.911; P = 0.366).  “Don’t Know” responses were counted as incorrect. 

 Mail  Telephone
Question % 

Correct 
  % Correct 

The presence of many different species of mussels in a river 
indicates that the river has good water quality. 

66  74 

The Clinch River system begins in Tazewell County. 65  52 
Lots of mud and silt suspended in river water does not bother 
freshwater mussels. 

60  50 

The majority of freshwater mussel populations in Southwest 
Virginia are not declining. 

58  60 

Fishing where endangered mussels occur is illegal. 55  32 
Using freshwater mussels as bait is illegal. 54  58 
Some mussels can filter many gallons of water each day. 53  52 
One species of mussel found in Indian Creek and no where 
else in the world is in danger of going extinct. 

53  58 

More native mussel and fish species live in the upper Clinch 
and Powell Rivers in Virginia than most rivers in North 
America. 

49  40 

Sedimentation is the most common form of pollution in 
rivers. 

44   48 
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TABLE 2.2.—Non-response analysis comparing mail and telephone respondents' opinions from a survey of Tazewell County, 
VA, residents conducted during spring (mail) and summer (telephone) 2006. 
   Phone  Mail   2χ  df P-value 
How important to you is the quality of the water 
that flows in the Clinch River?a 

 98 n = 50  98 n = 688  4.569 2 0.102 

How concerned are you about the present quality 
of water in the Clinch River?b 

 90 n = 50  93 n = 686  1.205 2 0.547 

The quality of water that now flows in the Clinch 
River is . . .c 

 20 n = 50  36 n = 687  10.028 8 0.018 

Economic development and conservation of our 
natural resources can occur at the same time.d 

 66 n = 50  89 n = 675  28.197 3 <0.001 

The presence of endangered freshwater mussels in 
Tazewell County has little impact upon economic 
development of the County.e 

 46 n = 50  46 n = 671  6.261 3 0.100 

a% indicating "very important" or "somewhat important"  
b% indicating "very concerned" or "somewhat concerned"  
c% indicating "poor" or "unacceptable"  
d% indicating "strongly agree" or "agree"; number of cells with expected values < 5 = 25% 
e% indicating "strongly disagree" or "disagree"  

 

 

 

 



 73

TABLE 2.3.—Relationship between highest education level attained and knowledge 
category before weighting data, based on a mail survey of Tazewell County, VA, residents 
conducted during spring 2006 ( 130.0 ;014.0 8;  df ;142.192 −==== γχ P ).   

  Respondents by Category (%) 
Knowledge 
Category  n <HSa HS/GED/TTb SC/AA/ASc BS/BAd PhD/JD/MDe 

High  170 4 33 35 22 7 

Medium 343 11 37 31 14 8 

Low 166 10 40 30 10 10 
aLess than a high school education 
bHigh school diploma or equivalency and technical training 
cSome college or an associate's degree  
dBachelor's degree 
ePh.D., M.D., J.D., or equivalent 

 
 
 
 
 

TABLE 2.4.—Relationship between highest education level attained and knowledge 
category after weighting data, based on a survey of Tazewell County, VA, residents 
conducted during spring 2006 ( 197.0 ;001.0 8;  df ;289.312 −=<== γχ P ).   

  Respondents by Category (%) 
Knowledge 
Category n <HSa HS/GED/TTb SC/AA/ASc BS/BAd PhD/JD/MDe 

High  138 17 35 33 12 4 

Medium 343 40 30 22 6 3 

Low 166 38 33 22 4 4 
aLess than a high school education 
bHigh school diploma or equivalency or technical training 
cSome college or an associate's degree  
dBachelor's degree 
ePh.D., M.D., J.D., or equivalent 
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TABLE 2.5.—Percentage of correct answers to 22 knowledge items as determined by a survey 
of Tazewell County, VA, residents conducted during spring 2006. “Don’t Know” responses 
were counted as incorrect.  

Item % Correct 
The roots of trees and bushes that grow on the riverbank reduce erosion because 
they hold the soil in place. 

91 

Freshwater mussels live in the Clinch River and its tributaries in Tazewell 
County. 

91 

Freshwater mussels are animals that live in rivers and streams. 91 
Some species of freshwater mussels are in danger of going extinct in Tazewell 
County. 

79 

Construction in floodplains (bottomlands) increases the potential for erosion 
along the river. 

79 

Trees and shrubs on riverbanks help filter pollutants before they run into the 
river. 

78 

A watershed is a land area that drains to a specific body of water. 77 
There is an ongoing effort to restore mussel populations in the Clinch River in 
Tazewell County. 

76 

The presence of many different species of mussels in a river indicates that the 
river has good water quality. 

67 

The Clinch River system begins in Tazewell County. 66 
Lots of mud and silt suspended in riverwater does not bother freshwater 
mussels. 

61 

The majority of freshwater mussel populations in Southwest Virginia are not 
declining. 

58 

No animal eats freshwater mussels. 57 
Fishing where endangered mussels occur is illegal. 56 
Using freshwater mussels as bait is illegal. 55 
Some mussels can filter many gallons of water each day. 54 
One species of mussel found in Indian Creek and no where else in the world is 
in danger of going extinct. 

53 

More native mussel and fish species live in the upper Clinch and Powell Rivers 
in Virginia than most rivers in North America. 

49 

Sedimentation is the most common form of pollution in rivers. 45 
Landowners who want to help threatened and endangered species on their 
property can get financial assistance from the government to do so. 

39 

Because mussels store pollutants in their bodies, it is not safe to eat them. 32 
Collecting mussel shells is illegal. 28 
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Table 2.6.—Internal reliability of items associated with attitude orientation scales from a mail 
survey of Tazewell County, VA, residents conducted during spring 2006. 
Attitude 
Orientation Item 

Cronbach's 
Alpha 

Ecologistic Creatures like freshwater mussels are little value to a functioning 
river system. 

0.61 

 I am more concerned with maintaining healthy populations of 
mussels than with the welfare of the individual mussel. 

 

 I am interested in hearing about the relationship between mussels 
and fish. 

 

  My interest in freshwater mussels is related to the role of mussels 
as indicators of water quality.a 

  

Moralistic Freshwater mussels have the right to exist in their natural 
environment. 

0.881 

 People have a moral duty to conserve all forms of life, including 
freshwater mussels. 

 

 I think all animals, including mussels, should be given a legal 
right to exist. 

 

 It is morally wrong to damage freshwater mussel habitat.  
  It bothers me to know that pollution in a river may harm 

freshwater mussels. 
  

Naturalistic The presence of freshwater mussels in a river indicates that the 
river is in its natural state. 

0.845 

 I'm glad that there is an effort to restore natural populations of 
freshwater mussels to the Clinch River. 

 

 I may never see a freshwater mussel, but it is important to me to 
know that they exist in the Clinch River. 

 

  I am proud to live in an area where there is an effort to restore 
freshwater mussels to their previous natural state. 

  

Negativistic I would not like to touch a freshwater mussel. 0.671 
 Freshwater mussels are not clean animals.  
 Freshwater mussels are insignificant animals.  
  I have little interest in hearing about freshwater mussels in the 

Clinch River. 
  

Utilitarian I see little wrong with damaging freshwater mussel habitat for 
development purposes if it means producing more jobs. 

0.633 

 A game fish, such as a smallmouth bass, is more valuable than a 
freshwater mussel. 

 

 I see little wrong with releasing pollutants into our rivers if it 
means that the quality of life for people will be improved. 

 

  Freshwater mussels are important because they benefit 
communities by improving water quality.a 

  

aItem deleted from analyses because it was not strongly associated with remaining items in scale.  Cronbach’s 
alpha shown does not include removed item. 
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TABLE 2.7.—Relationships between respondents' attitude orientations and knowledge level, as 
determined by a mail survey of Tazewell County, VA, residents during spring 2006. 

   Knowledge Level      

Attitude (%) Level N High Medium Low Χ2 df P value γ 

Ecologistic  High 189 42 50 7 116.641 4 <0.001 0.535 

 Medium  301 24 56 20     

  Low 202 10 41 49         

Moralistic  High 146 37 52 11 50.25 4 <0.001 0.367 

 Medium  376 24 53 23     

  Low 170 16 42 42         

Naturalistic  High 172 38 53 9 75.934 4 <0.001 0.440 

 Medium  369 24 54 23     

 Low 151 13 38 48         

Negativistic High 133 24 44 32 3.723 2 0.155 -0.103 

 Low 561 25 51 24         

Utilitarian  High 129 19 51 30 4.065 2 0.131 -0.165 

  Low 565 26 50 24         
 

 

 



 77

TABLE 2.8.—Relationships between knowledge level and ecologistic, naturalistic, and moralistic attitudes and 
respondents' opinions on the importance of the Clinch River's water quality, as determined by a mail survey of 
Tazewell County, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n VI SWI NVI and NAI Χ2 df P value γ 

Knowledgeb (%) High  171 88 12 0 22.553 4 <0.001 0.342 

 Medium 347 82.7 15.9 1.4     

  Low 170 69 27 4         

Ecologisticc (%) High  189 95 5 0 73.073 4 <0.001 0.621 

 Medium 301 84 14 1     

  Low 198 62 35 4         

Moralisticd (%) High  172 97 3 0 94.569 4 <0.001 0.709 

 Medium 367 85 15 1     

  Low 149 57 38 5         

Naturalistice (%) High  146 97 3 0 101.334 4 <0.001 0.719 

 Medium 374 84 16 1     

  Low 168 54 40 5         
aVI = very important, SWI = somewhat important, NVI and NAI = not very important and not at all important 
bCells with expected counts < 5 = 22.2% 
cCells with expected counts < 5 = 33.3% 
dCells with expected counts < 5 = 22.2% 
eCells with expected counts < 5 = 22.2% 
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TABLE 2.9.—Relationships between knowledge level, attitudes, and respondents' level of concern for the Clinch 
River's water quality, as determined by a mail survey of Tazewell County, VA, residents conducted during spring 
2006. 

   Respondents by Categorya      

    n VC SWC NVC and NAC Χ2 df P-value γ 

Knowledge (%) High  171 62 35 3 17.203 4 <0.001 0.221 

 Medium 346 57 37 6     

  Low 169 44 44 11.8         

Ecologistic (%) High  189 77 23 0 86.865 4 <0.001 0.496 

 Medium 299 53 42 5     

  Low 198 37 47 17         

Moralistic (%) High  146 84 16 0 149.238 4 <0.001 0.636 

 Medium 373 56 42 2     

  Low 167 29 49 23         

Naturalistic (%) High  172 84 16 0 159.072 4 <0.001 0.63 

 Medium 365 51 46 3     

  Low 148 31 45 24         

Negativistic (%) High  130 53 33 14 12.657 2 0.002 -0.106 

  Low 556 55 39 5         

Utilitarian (%) High  127 47 35 17 26.941 2 <0.001 -0.249 

 Low 559 57 39 5     
aVI = very concerned, SWI = somewhat concerned, NVC and NAC = not very concerned and not at all concerned 

 



 79

TABLE 2.10.—Relationships between knowledge level and attitude orientations versus respondents' opinions on the state of the 
Clinch River's water quality, as determined by a mail survey of Tazewell County, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n E and VG G F P U Χ2 df P-value γ 

Knowledge (%) High  167 10 27 41 16 5 5.405 8 0.714 -0.001 

 Medium 308 9 31 38 16 6     

  Low 133 7 36 32 20 5         

Ecologistic (%) High  175 8 24 42 18 8 16.502 8 0.036 -0.169 

 Medium 270 7 33 36 19 6     

  Low 163 13 36 36 12 4         

Moralistic (%) High  131 6 24 36 23 11 27.859 8 0.001 -0.253 

 Medium 334 7 32 38 17 5     

  Low 143 15 36 39 9 2         

Naturalistic (%) High  152 8 25 34 23 10 15.898 8 0.044 -0.143 

 Medium 329 9 34 38 14 5     

 Low 127 9 32 41 15 2         

Negativistic (%) High  114 11 32 36 18 4 2.147 4 0.709 0.05 

 Low 494 8 31 38 16 6         

Utiliarian (%) High  117 13 32 33 18 4 4.612 4 0.329 0.097 

 Low 491 8 31 39 16 6     
aE and VG = excellent and very good, G = good, F = fair, P = poor, U = unacceptable 
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TABLE 2.11.—The entity that respondents indicated is most responsible for the Clinch River’s water quality by frequency and 
percent as determined by a mail survey of Tazewell County, VA, residents conducted during spring 2006. 

  n % 

State Government 155 28 

Citizens 128 24 

Local Government 129 24 

Federal Government 52 10 

Business/Industry 35 6 
Nongovernmental 
Organizations 29 5 
Farmers/Agricultural 
Community 17 3 
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TABLE 2.12.—Relationships between knowledge level, attitudes, and respondents' opinion regarding the statement:  
"Economic development and conservation of our natural resources can occur at the same time," as determined by a mail 
survey of Tazewell Count, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n SA A N D and SD Χ2 df P-value γ 

Knowledge (%) High  170 36 59 4 2 18.857 6 0.004 0.231 

 Medium 341 29 62 7 3     

  Low 164 22 60 13 4         

Ecologistic (%) High  188 45 48 3 4 58.187 6 <0.001 0.324 

 Medium 292 23 69 5 3     

  Low 195 22 60 16 3         

Moralistic (%) High  144 47 44 4 5 43.627 6 <0.001 0.242 

 Medium 371 23 68 7 2     

  Low 160 26 58 13 3         

Naturalistic (%) High  171 49 41 6 4 59.205 6 <0.001 0.276 

 Medium 360 21 71 6 2     

  Low 144 25 58 14 4         

Negativistic (%) High  128 30 52 13 6 12.285 3 0.006 -0.112 

  Low 547 29 63 6 2         

Utilitarian (%) High  123 35 52 9 4 4.577 3 0.006 0.075 

 Low 552 28 62 7 3     
aSA = strongly agree, A = agree, N = neutral, D and SD = disagree and strongly disagree 
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TABLE 2.13.—Relationships between knowledge level, attitudes, and respondents' opinion regarding the statement:  
"Government should prevent pollution from upstream communities from affecting downstream communities," as 
determined by a mail survey of Tazewell County, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n SA A N D and SD Χ2 df P-value γ 

Knowledgeb (%) High  169 46 51 2 1 25.575 6 <0.001 0.261 

 Medium 342 40 55 4 1     

  Low 166 27 60 11 2         

Ecologisticb (%) High  187 68 32 1 0 123.129 6 <0.001 0.564 

 Medium 292 31 65 3 1     

  Low 198 22 63 13 2         

Moralisticb (%) High  143 77 22 1 0 165.279 6 <0.001 0.657 

 Medium 372 32 64 3 0     

  Low 162 18 63 15 4         

Naturalisticb (%) High  170 71 27 1 1 138.327 6 <0.001 0.597 

 Medium 361 30 65 4 0     

  Low 146 20 62 14 4         

Negativisticc (%) High  128 42 47 8 3 9.209 3 0.027 0.020 

  Low 549 37 57 5 1         

Utilitarianc  (%) High  122 34 55 8 3 8.412 3 0.038 -0.161 

 Low 555 39 55 5 1     
aSA = strongly agree, A = agree, N = neutral, D and SD = disagree and strongly disagree 
b3 cells with expected count < 5 = 25% 
c1 cell with expected count < 5 = 12.5% 
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TABLE 2.14.—Relationships between knowledge level, attitudes, and respondents' opinion regarding the statement:  "We 
should restore freshwater mussels that are killed as a result of toxic chemical spills," as determined by a mail survey of 
Tazewell County, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n SA A N D and SD Χ2 df P-value γ 

Knowledge (%) High  169 38 50 8 5 60.587 6 <0.001 0.361 

 Medium 336 28 52 17 4     

  Low 162 15 41 36 8         

Ecologistic (%) High  186 55 41 2 1 195.265 6 <0.001 0.650 

 Medium 289 21 60 15 4     

  Low 192 10 38 42 10         

Moralistic (%) High  142 68 30 1 1 293.822 6 <0.001 0.755 

 Medium 368 20 64 13 3     

  Low 157 7 29 50 13         

Naturalistic (%) High  167 67 29 2 2 339.032 6 <0.001 0.771 

 Medium 358 18 67 13 3     

  Low 142 6 25 54 15         

Negativistic (%) High  127 27 35 24 14 35.237 3 <0.001 -0.218 

  Low 540 27 52 18 3         

Utilitarian (%) High  122 21 34 32 14 45.98 3 <0.001 -0.379 

 Low 545 29 52 17 3     
aSA = strongly agree, A = agree, N = neutral, D and SD = disagree and strongly disagree 
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TABLE 2.15.—Relationships between knowledge level, attitudes, and respondents' opinion regarding the statement:  
"Freshwater mussels do not deserve protection under the Endangered Species Act," as determined by a mail survey of 
Tazewell County, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n SA A N D SD Χ2 df P-value γ 

Knowledge (%) High  169 2 5 17 36 41 64.637 8 <0.001 -0.341 

 Medium 339 2 4 40 46 29     

  Low 159 6 4 43 35 12         

Ecologistic (%) High  186 1 1 3 31 63 233.046 8 <0.001 -0.673 

 Medium 289 2 5 23 52 19     

  Low 192 6 7 47 34 6         

Moralistic (%) High  143 1 1 3 22 74 382.573 8 <0.001 -0.818 

 Medium 367 2 2 17 58 20     

  Low 157 8 13 60 17 3         

Naturalistic (%) High  169 2 2 3 23 70 375.376 8 <0.001 -0.779 

 Medium 356 1 3 19 59 17     

  Low 142 8 11 62 16 3         

Negativistic (%) High  125 10 8 28 34 19 41.962 4 <0.001 -0.326 

  Low 542 1 4 23 42 30         

Utilitarian (%) High  122 12 13 37 25 14 95.01 4 <0.001 -0.553 

 Low 545 1 2 22 44 31     
aSA = strongly agree, A = agree, N = neutral, D = disagree, SD = strongly disagree 
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TABLE 2.16.—Relationships between knowledge level, attitudes, and respondents' opinion regarding the statement:  
"The presence of endangered freshwater mussels has little impact upon economic development of the County," as 
determined by a mail survey of Tazewell County, VA, residents conducted during spring 2006. 

   Respondents by Categorya      

    n SA A N D SD Χ2 df P-value γ 

Knowledge (%) High  170 7 21 18 22 22 39.599 8 <0.001 -0.176 

 Medium 339 4 16 32 14 14     

  Low 162 6 21 42 7 7         

Ecologistic (%) High  187 9 13 20 27 27 67.164 8 <0.001 -0.170 

 Medium 292 2 22 31 8 8     

  Low 192 6 18 41 12 12         

Moralistic (%) High  144 12 15 18 29 29 72.743 8 <0.001 -0.090 

 Medium 371 2 20 33 8 8     

  Low 156 6 17 37 17 17         

Naturalistic (%) High  170 12 14 18 29 29 86.919 8 <0.001 -0.119 

 Medium 361 1 21 34 7 7     

  Low 140 6 16 39 15 15         

Negativistic (%) High  127 9 23 27 21 21 15.834 4 0.003 0.071 

  Low 544 4 17 32 13 13         

Utilitarian (%) High  122 13 20 21 20 20 27.942 4 <0.001 0.061 

 Low 549 3 18 33 13 13     
aSA = strongly agree, A = agree, N = neutral, D = disagree, SD = strongly disagree 
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TABLE 2.17.—Relationships between knowledge level, attitudes, and respondents' opinion regarding maintaining 
floodplains in a natural state, as determined by a mail survey of Tazewell County, VA, residents conducted during 
spring 2006. 

   Respondents by Categorya     

    n E G F P U Χ2 df P-value 

Knowledge (%) High  169 43 37 12 7 2 44.365 8 <0.001 

 Medium 335 33 38 16 6 7    

  Low 158 19 40 15 8 19       

Ecologistic (%) High  186 54 29 8 4 5 79.088 8 <0.001 

 Medium 288 27 43 16 7 6    

  Low 188 17 39 20 8 17       

Moralistic (%) High  142 58 25 9 5 4 80.846 8 <0.001 

 Medium 369 28 43 14 4 10    

  Low 151 17 37 23 13 11       

Naturalistic (%) High  168 55 25 8 4 7 74.04 8 <0.001 

 Medium 358 27 44 15 6 8    

  Low 136 16 38 23 12 12       

Negativistic (%) High  122 33 29 17 12 9 11.837 4 0.019 

  Low 540 32 40 14 5 9       

Utilitarian (%) High  120 38 46 18 8 11 16.094 4 0.003 

 Low 542 32 40 15 5 9    
aE = excellent, G = good, F = fair, P = poor, U = uncertain 
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TABLE 2.18.—Relationships between knowledge level, attitudes, and respondents' opinion regarding using 
floodplains for parks and recreation, as determined by a mail survey of Tazewell County, VA, residents conducted 
during spring 2006. 

   Respondents by Categorya     

    n E G F P U Χ2 df P-value 

Knowledge (%) High  169 16 52 20 11 2 28.644 8 <0.001 

 Medium 334 14 47 23 10 6    

  Low 158 17 41 21 6 15       

Ecologistic (%) High  184 21 45 19 11 4 17.879 8 0.022 

 Medium 288 12 50 21 10 7    

  Low 189 14 43 27 7 10       

Moralistic (%) High  139 20 43 22 11 4 12.644 8 0.125 

 Medium 371 14 49 19 10 8    

  Low 151 13 44 29 7 7       

Naturalistic (%) High  166 20 46 19 11 4 12.775 8 0.120 

 Medium 358 15 46 22 10 8    

  Low 137 9 51 25 7 9       

Negativistic (%) High  122 17 52 16 7 8 4.995 4 0.288 

  Low 539 15 46 23 10 7       

Utilitarian (%) High  119 18 41 23 11 8 2.137 4 0.711 

 Low 542 14 48 22 9 7    
aE = excellent, G = good, F = fair, P = poor, U = Uncertain 
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TABLE 2.19.—Relationships between knowledge level, attitudes, and respondents' opinion regarding using 
floodplains for residential development, as determined by a mail survey of Tazewell County, VA, residents 
conducted during spring 2006. 

   Respondents by Categorya     

    n E G F P U Χ2 df P-value 

Knowledge (%) High  169 3 12 20 63 2 35.845 8 <0.001 

 Medium 333 4 15 23 51 8    

  Low 158 8 20 18 40 15       

Ecologistic (%) High  182 2 11 16 67 4 34.479 8 <0.001 

 Medium 290 5 17 19 51 8    

  Low 188 5 18 28 37 12       

Moralistic (%) High  139 8 13 17 58 4 12.924 8 0.114 

 Medium 369 3 16 22 50 9    

  Low 152 5 17 20 49 9       

Naturalistic (%) High  165 6 13 19 55 7 5.205 8 0.735 

 Medium 357 3 16 21 52 8    

  Low 138 5 17 22 46 10       

Negativistic (%) High  122 9 24 16 44 7 17.402 4 0.002 

  Low 538 3 14 22 53 8       

Utilitarian (%) High  119 7 23 23 40 8 11.004 4 0.027 

 Low 541 4 14 20 54 8    
aE = excellent, G = good, F = fair, P = poor, U = uncertain 
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TABLE 2.20.—Relationships between knowledge level, attitudes, and respondents' opinion regarding using 
floodplains for business development, as determined by a mail survey of Tazewell County, VA, residents conducted 
during spring 2006. 

   Respondents by Categorya     

    n E G F P U Χ2 df P-value 

Knowledge (%) High  170 4 12 23 59 2 25.884 8 0.001 

 Medium 332 4 15 18 54 9    

  Low 160 6 18 18 42 16       

Ecologistic (%) High  183 2 9 16 66 8 27.57 8 0.001 

 Medium 290 5 17 19 52 8    

  Low 189 6 19 24 38 12       

Moralistic (%) High  139 4 13 19 56 7 8.782 8 0.361 

 Medium 371 4 14 19 54 10    

  Low 152 6 20 21 44 9       

Naturalistic (%) High  164 5 13 21 52 9 15.427 8 0.051 

 Medium 360 3 13 20 56 9    

  Low 138 6 24 17 43 9       

Negativistic (%) High  123 9 25 20 37 8 24.266 4 <0.001 

  Low 539 3 13 19 56 9       

Utilitarian (%) High  119 9 26 17 40 8 24.813 4 <0.001 

 Low 543 3 13 20 55 9    
aE = excellent, G = good, F = fair, P = poor, U = uncertain 
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TABLE 2.21.—Relationships between knowledge level, attitudes, and respondents' opinion regarding using 
floodplains for industrial development, as determined by a mail survey of Tazewell County, VA, residents conducted 
during spring 2006. 

   Respondents by Categorya     

    n E G F P U Χ2 df P-value 

Knowledge (%) High  168 4 12 17 64 4 27.377 8 0.001 

 Medium 332 5 12 19 53 11    

  Low 161 8 19 14 43 16       

Ecologistic (%) High  182 10 10 13 66 9 25.503 8 0.001 

 Medium 291 13 13 19 53 9    

  Low 188 19 19 19 43 13       

Moralistic (%) High  139 9 9 16 60 9 12.709 8 0.122 

 Medium 369 13 13 18 54 11    

  Low 153 21 21 14 47 11       

Naturalistic (%) High  165 10 10 18 56 12 18.471 8 0.018 

 Medium 357 12 12 19 55 9    

  Low 139 23 23 12 46 12       

Negativistic (%) High  123 12 24 17 40 7 29.274 4 <0.001 

  Low 538 4 12 17 57 11       

Utilitarian High  120 13 23 13 43 9 25.824 4 <0.001 

 Low 541 4 12 18 56 11    
aE = excellent, G = good, F = fair, P = poor, U = uncertain 
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TABLE 2.22.—Respondents’ use of information sources about Clinch River, water quality, and endangered 
mussels by frequency and percentage, as determined by a mail survey of Tazewell County, VA, residents 
conducted during spring 2006. 
 

A Great Deal  Some  Not Much  
None or Never 

Used 

Source % n  % n  % n  % n 

Newspapers 22 147  49 328  16 106  14 91 

TV 6 38  30 193  31 200  34 224 

Friends and Neighbors 4 24  29 185  25 164  43 277 

Pamphlets 4 26  28 184  25 163  43 277 

Magazines 5 32  23 149  29 191  43 278 

Other Family Members 2 16  22 144  24 158  52 377 

Town and County Fairs 5 29  21 138  26 172  48 312 

Radio 3 18  17 114  38 245  42 277 

County Extension 
Agents 

4 25  16 103  23 150  57 369 

Information kids bring 
home from school 

3 16  14 92  20 129  64 414 

Internet 5 28  12 77  18 113  65 405 
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TABLE 2.23.—Percentage and frequency of respondents who indicated that they had viewed a 
specific item or attended a specific event, as determined by a mail survey of Tazewell County, 
VA, residents conducted during spring 2006. 

Item or Event % n 

Richlands News-Press 62 431 
Tazewell County Free 
Press 50 347 

River Clean-up Days 39 267 

Bluefield Daily Telegraph 27 184 

Mussel Release Events 26 181 

Kids in the Creek 22 151 
Cedar Bluff Heritage 
Festival 21 142 

Bristol Herald Courier 20 137 

Mussel Posters 12 82 

Tan Riffleshell Pamphlet 8 52 

Roanoke Times 3 20 

Russell the Mussel 1 7 

Mussel Costume 1 6 

Other 6 43 
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TABLE 2.24.—Other information sources listed by respondents and the number of times reported, as determined by a mail survey of 
Tazewell County, VA, residents conducted during spring 2006. 

Information Source 
Times 
listed Information Source 

Times 
listed 

School 6 Library 1 

Soil and Water Conservation District 6 Museum 1 

Virginia Wildlife Magazine 5 Natural Resources Conservation Service 1 

Independently through observation or reading 4 Powell River Project 1 

This survey  3 Public Speaker at Women's Club 1 

U.S. Fish and Wildlife Service 3 Save Our Streams 1 

Virginia Department of Game and Inland 
Fisheries 

3 Tazewell County Watershed Project 1 

Environmental Protection Agency 2 The Nature Conservancy 1 

Work 2 Town of Cedar Bluff 1 

Own land on the Clinch River 2 Town/County Meetings 1 

Rent land on the Clinch 1 U.S. Army Corps of Engineers 1 

Grew up along river 1 Virginia Department of Conservation and 
Recreation 

1 

Live on the Clinch River 1 Virginia Department of Environmental Quality 1 

Avid fisherman 1 Virginia Tech 1 

Holston Rivershed Conference 1 Water Wizard Week 1 
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TABLE 2.25.—Relationships between selected information sources that > 25% of all respondents reported either using 
“a great deal” or “some” and knowledge level, as determined by a mail survey of Tazewell County, VA, residents 
conducted during spring 2006. 

   Respondents by Category (%)     

Information 
source 

Knowledge 
level n 

Great 
Deal  Some 

Not 
Much 

None or 
Never 
Used Χ2 df P-value γ 

High  168 39 45 9 7 88.107 6 <0.001 0.439 

Medium 338 20 54 17 9     

Newspaper 

Low 166 8 42 21 29         

High  166 10 33 34 23 40.414 6 <0.001 0.290 

Medium 329 5 34 30 32     

Television 

Low 160 4 17 28 51         

High  163 6 36 25 33 32,016 6 <0.001 0.285 

Medium 330 4 29 28 39     

Friends and 
Neighbors 

Low 157 1 19 20 60         

High  166 6 37 28 28 46.172 6 <0.001 0.345 

Medium 326 4 31 24 41     

Pamphlets 

Low 158 2 13 23 62         

High  163 8 36 27 29 53.541 6 <0.001 0.366 

Medium 327 6 21 33 40     

Magazines 

Low 160 1 13 24 63         
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FIGURE 2.1.—Gender of respondents (n=684) to a mail survey of Tazewell County, VA, residents conducted during spring 
2006.versus gender of all Tazewell County residents based on 2000 U.S. Census data ( 001.0 1;df ;313.762 <== Pχ ).   
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FIGURE 2.2.—Locality of residence of respondents (n=684) to a mail survey of Tazewell County residents conducted during spring 
2006.versus locality of residence for Tazewell County residents based on 2000 U.S. Census data ( 001.0 3;df ;280.712 <== Pχ ). 
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FIGURE 2.3.—Age of respondents (n=684) to a mail survey of Tazewell County residents 
conducted during spring 2006.versus age among all Tazewell County residents based on 2000 
U.S. Census data ( 001.0 1;df ;313.762 <== Pχ ). 
 

 

 
 

FIGURE 2.4.—Highest education level attained by respondents (n=684) to a mail survey of 
Tazewell County residents conducted during spring 2006.versus highest education level attained 
among all Tazewell County residents based on 2000 U.S. Census data.  <HS = less than a high 
school education; HS/GED/TT = high school diploma or equivalency or technical training; 
AASC = some college education or an associates degree; BA/BS = bachelor’s degree; 
MSDOCJD = graduate or professional degree. 
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FIGURE 2.5.—Frequency of knowledge scores among respondents as determined by a mail 
survey of Tazewell County residents conducted during spring 2006 
( 684 0.188; ;6.13 === nSEx ). 
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CHAPTER 3:  OPINIONS OF TOWN AND COUNTY LEADERS AND CONSERVATION 
EDUCATORS OF TAZEWELL COUNTY OF AQUATIC CONSERVATION 

INTRODUCTION 

Currently, the upper Clinch River watershed in Tazewell County, Virginia, is home to 18 

species of freshwater mussels (Jones et al. 2001).  Of these, 6 currently are listed as endangered 

under the Endangered Species Act (ESA), 2 are candidate species proposed for listing, and 

critical habitat has been designated within the county for 4 mussel species 

(http://virginiafieldoffice.fws.gov/county%20lists%20-20pdf/Tazewell.pdf, accessed November 

13, 2006).  The last remaining, reproducing population of the tan riffleshell (Epioblasma 

florentina walkeri), 1 of the 6 endangered mussels in Tazewell County, occurs in Indian Creek, a 

tributary to the Clinch River.   

 Possible reasons for the decline of mussels in the upper Clinch watershed in Tazewell 

County include inadequately treated sewage from the Tazewell treatment plant located in South 

Tazewell, sedimentation, wastewater discharges from residences, stormwater runoff, 

impoundments, and the Certus chemical spill (Jones et al. 2001, USFWS 2004a).  An old mill 

dam located approximately 75 m upstream of the mouth of Indian Creek is another factor 

contributing to the decline of mussels in this region, preventing recolonization of this section of 

the Clinch River (Jones et al. 2001, USACE 2004).   

One way to ensure viability of existing endangered freshwater mussel populations is to 

protect currently occupied habitat (Jenkinson and Todd 1997).  Cooperative efforts among the 

U.S. Fish and Wildlife Service (USFWS), state agencies, nongovernmental organizations, and 

private landowners help to achieve this recovery goal.  Biber (2001) suggested that restoration of 

riparian habitats currently occurs only through such cooperative efforts.   
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 Land use and planning decisions are made by local government; therefore, habitat 

conservation is a local land use issue.  If biologists interested in conservation want to alleviate 

human development impacts on biodiversity hotspots and build support for conservation, they 

must communicate the benefits of biodiversity to local government officials if they are to achieve 

habitat protection goals (Miller and Hobbs 2002).  Lowman (2006) identified several successful 

examples of scientists engaging local communities in natural resource conservation activities.  

Exploring the opinions of local decision makers will assist in formulating effective 

communication methods and biodiversity messages.  Azerrad and Nilon (2006) found that 

natural resource agencies should understand the needs of local land use planners if they are to 

develop effective technical information for use by local land use planners and lead to sound 

management decisions. 

 In 2004, portions of the Clinch River and its tributaries in the Tennessee River basin were 

listed as critical habitat under the ESA for 4 species of freshwater mussels:  Cumberlandian 

combshell (Epioblasma brevidens), purple bean (Villosa perpurpurea), oyster mussel 

(Epioblasma capsaeformis), and rough rabbitsfoot (Quadrula cylindrica strigillata) (USFWS 

2004b).  Although the critical habitat designation was for 4 species, only the purple bean and the 

rough rabbitsfoot occurred in the designated portion of the Clinch River in Tazewell County.  In 

the Federal Register article (USFWS 2004b) which documents the designation of critical habitat, 

representatives from Tazewell County commented that the designation of critical habitat will be 

“devastating to Tazewell County’s economic growth and development” (USFWS 2004b: 

53,146).  Other comments raised question about the potential negative consequences related to 

future expansion of the critical habitat expansion, additional regulations on private property, and 

impacts on individual businesses in the county.  Additional comments suggested that the listing 
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process was biased against economically depressed counties (such as Tazewell County where the 

Clinch River has been designated) as opposed to counties that have strong economies (such as 

Grainger, Jefferson, and Knox Counties in Tennessee), where reaches were not designated as 

critical habitat.  These comments suggest a prevailing perception in Tazewell County that the 

critical habitat designation will not benefit the county economically, but in fact, harm it.  

Discussing water quality concerns and endangered species helps identify and address local 

governments’ concerns regarding potential new restrictions on development. 

 I interviewed officials from the towns of Tazewell, Richlands, Cedar Bluff, and from 

Tazewell County and conservation educators to explore their opinions about aquatic resources.  

For town and county officials, objectives included: to explore their views on water quality, 

endangered species, and resources natural resource agencies can provide to localities to aid in 

aquatic conservation. For the conservation educator interviews, objectives included: to explore 

their opinions of educational needs of the county, effective conservation education programs and  

endangered species coverage by their existing programs.  Data will be used to enhance the 

effectiveness of the existing Certus Spill Outreach Plan. 

METHODS 

Overview 

This objective focuses on the opinions of (1) town and county leaders, those individuals 

with authority to make land use decisions that directly can affect aquatic ecosystems and (2) 

local conservation educators who work in Tazewell County, those individuals who may 

influence whether residents understand their ecosystem.  I used personal interviews (a qualitative 

and inductive research method) instead of a questionnaire to more thoroughly explore their 

opinions.  Advantages of interviews include more detailed explanations and discussion of 
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interviewee opinions, opportunities for the researcher to clarify responses, personal assurance of 

privacy, and a thorough explanation of the motives behind the research project (McCracken 

1988, Patton 2002).  Additional advantages of interviewing include not only determining 

interviewee opinions, but also exploring the motivations behind their opinions (Patton 2002).   

Interview participants 

 I interviewed a targeted group of conservation educators and town and county leaders.  I 

identified interviewees from professional contacts and from internet research, with an interest in 

selecting individuals not only make land use decisions, but are community leaders as well.  As 

community leaders and representatives of their constituents, the decisions they make must 

balance the needs of their constituents with the effects humans have on the land.  The purpose of 

the conservation educator interviews was to determine their opinions of conservation education 

in their communities, their opinions regarding educational needs of residents and town and 

county leaders, and to identify educational activities that currently exist in Tazewell County and 

its major towns.   

Interviewed county leaders included the Tazewell County administrator, Tazewell 

County Board of Supervisors members, Tazewell County Planning District Commission 

members, public service authority officials, the county engineer, economic development 

officials, building officials, and tourism officials.  In the towns of Cedar Bluff, Richlands, and 

Tazewell, I interviewed each town manager, town council members, planners, engineers, and 

zoning officials.  I interviewed 32 town and county leaders.  I was unable to make contact with 

11 officials identified, because the individual was too busy, did not call me back, refused to 

participate, out of town, or hung up on me.  Additionally, 1 individual was on vacation during 

the entire interview period. 
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Interviewed conservation educators include representatives from the Virginia Department 

of Game and Inland Fisheries, The Nature Conservancy, Tazewell Soil and Water Conservation 

District, Volunteers in Service to America (VISTA) volunteer, Tennessee Valley Authority, and 

the Clinch River Headwaters Association.  Individuals from these agencies and organizations 

have direct experience working with the communities of Tazewell County and who work in the 

conservation education arena. I interviewed 8 educators. 

Interview Method 

I developed 2 separate interview guides (Appendix 7) to organize the discussion, one for 

town and county leaders and one for conservation educators.  Topics that were discussed in the 

town and county leader interview guide included water quality of the Clinch River, aquatic 

conservation, and endangered species.  Topics covered in the conservation educator script 

included existing conservation education programs, conservation education needs, and 

endangered species.   

I began the interview process in summer 2006.  I contacted interviewees by telephone or 

electronic mail to arrange a date, time, and venue for the interview.  Before conducting the 

interview, I explained the purpose of the research, assured confidentiality, and requested 

permission to tape record the interview to assure accuracy during analysis. After the explanation, 

the interviewee and I signed an informed consent document.  All but 4 interviewees agreed to be 

recorded.  For those 4 interviewees, I attempted to capture their thoughts and opinions through 

note-taking.  Although I used the scripts to guide the interviews, interviewees had opportunities 

for dialogue and to provide more detailed answers to posed questions.  I asked all town and 

county leaders and conservation educators the same series of questions and in the same order 

according to either the town and county leader script or conservation educator script.  As the 
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interviewer, I did not interject my personal biases or agree or disagree with any statement made 

by an interviewee, and remained neutral (Fontana and Frey 2000).  Interviews lasted from 

approximately 20 to 75 minutes. 

Data Analysis 

I transcribed each interview as a separate document.  I then organized all interviews by 

question to create a master town and county leader document and a master conservation educator 

document to facilitate data analysis.  I used content analysis to analyze the interview data, a 

process by which the researcher reduces a large volume of qualitative data into core meanings:  

recurring patterns and themes in the data (Patton 2002).  I used an inductive analysis approach to 

identify patterns and themes in the response data (Patton 2002), patterns and themes emerging 

from interviewees’ responses not from created a priori categories.  

RESULTS 

Town and County Leaders and Officials   

In your opinion, does conservation of (locality) natural resources, including conservation of 
(locality) water quality, add to the quality of life for the residents of (locality)? 
 
 Every respondent (n=32) indicated that conserving water quality adds to the quality of 

life for the residents.  Respondents most frequently (n=16) indicated that it serves as the drinking 

water supply.  Of those 16 respondents, 5 specified the Clinch River as the locality’s drinking 

water source.  Without specifying drinking water as the reason, 2 respondents indicated that good 

water quality is healthy for citizens.   

Thirteen respondents mentioned recreational opportunities afforded by maintaining water 

quality.  Recreational opportunities respondents referred to included fishing, boating, hiking, 

hunting, swimming, and birding.   
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 Ten respondents suggested that conserving water quality can be used as an economic 

tool.  Specific economic benefits identified by respondents included encouraging new business, 

tourism opportunities, and saving customers money by starting with a clean product. 

Eight respondents believed that water quality is a source of pride for the communities 

primarily because of the aesthetic quality of rivers and streams.  I counted the following under 

the “pride” category:  unique environment, rivers and streams place in locality’s history, and the 

locality’s efforts to maintain water quality and protect the tan riffleshell mussel.  Additionally, 

respondents indicated that conserving water quality will ensure a good supply of water for 

human use, minimize flooding, and protect downstream neighbors.  Three respondents noted that 

the Clinch River runs much cleaner now than in the past because sewer treatment plants 

previously did not exist in the county. 

Is water quality of (locality’s) streams and rivers a factor as you perform your responsibilities as 
(insert title)?  If yes, where do water quality concerns rank in your decision making criteria?  
 
 Although almost all respondents indicated that water quality ranks high or somewhere 

near the top as a factor as they carry out their responsibilities, 8 respondents had different 

answers for this question.  Two respondents indicated that they do not consciously consider 

water quality as they make decisions that affect the locality.  One respondent indicated that water 

quality “doesn’t rank too high” because other factors are more important to consider.  Two 

respondents found the question difficult to answer because when making decisions, one must 

consider many other factors.  Two respondents indicated they could not comment because, to 

their knowledge, they had not been involved directly with a decision that might impact water 

quality, but if they had to make a decision, water quality would rank high.  Finally, one 

respondent felt that s/he could not respond to the question because s/he always considers the 

Clinch River’s water quality as s/he makes decisions: 
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“Water quality ranks equal.  It’s not really people versus water quality.  Water 
quality is for the benefit of the people.  It’s one piece of the puzzle that’s equal to 
everything else.  My job is to serve the citizens, primarily, public servant, and in 
serving the citizens, I need to protect their waterways, their backyards and their 
front yards and their environment.  That is serving the people.  You can’t put one 
above the other.”  (Manager) 
 
For the remaining respondents who indicated that water quality ranks high (n=23), I was 

less interested in where water quality concerns rank, but more in why and how respondents 

consider water quality as they carry out their responsibilities.   

 Nine respondents mentioned flooding issues (e.g., reducing the likelihood of flooding, 

managing stormwater runoff, and alleviating drainage issues): 

“We [elected officials] get a packet every month and the people who come to us 
and they openly discuss their problems, it seems like in the last 3 to 4 years we’ve 
dealt with that quite a bit.  Like I said, 80% of the complaints we’ve had are 
related to water, not necessarily water quality, either water or sewage or drainage 
or flooding, any of that.  Again, all that affects water quality.” (Elected official) 
 

Eight of the 9 respondents who mentioned flooding issues were from Cedar Bluff and the town 

of Tazewell.   

Eight respondents indicated that erosion and sedimentation issues are water quality 

concerns they consider.  Eight respondents said it is their responsibility, as part of their job, as 

law, and/or as a responsibility to downstream communities, to consider water quality.  Seven 

respondents had concerns for maintaining the natural waters because it benefits the localities’ 

infrastructure to do so (e.g., maintain the drinking water supply, water and sewer line 

maintenance, and price of public water): 

“It’s much easier to build a plant on a good stream because it doesn’t cost a lot of 
money for the upkeep, you don’t have to chemical it to death because the water 
quality is good to start.”  (Elected official) 
 

 Five respondents, including two managers, specifically mentioned that they were 

concerned with how their decisions could help to protect the aquatic life within natural waters:  
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 “We want aquatic life to live in our waters and I hear so many people talking 
about how they care more about mussels than they do about people.  I guess I 
used to feel that, ‘Why are we worrying about those little snail darters?’ and you 
know, I have since learned that it is very basic.  If this water that we have to drink 
and fish out of and use for recreational purposes, if it will not support aquatic life, 
then it’s no good.”  (Manager) 
 
Other reasons given why respondents consider water quality included encouraging 

business to locate in the localities, recreation, personal values, and common sense.  

Have you taken any actions to maintain or enhance the quality of the natural waters in Tazewell 
County?  If so, what specific actions have you taken?  If not, why? 
   

When answering this question, some respondents replied for their specific locality and 

not personally.  Three respondents indicated that they had not taken any actions to maintain or 

enhance the quality of natural waters in Tazewell County, primarily because it is not part of their 

job responsibilities or they have not yet come across a situation where they could enhance or 

maintain water quality.   Three respondents indicated that they did not know what actions the 

locality may have taken, but they were sure the locality did take some action to maintain water 

quality.  

Respondents frequently (n=10) cited managing stormwater quality as an example of 

enhancing or maintaining the water quality.  The 10 respondents included 3 of the 4 locality 

managers.  The methods respondents mentioned to manage stormwater were rain garden 

installation, encouraging the use of ditches instead of drainage pipes, and developing an 

ordinance to manage stormwater.  All respondents from the Town of Tazewell mentioned rain 

gardens.  One respondent mentioned that the locality housed a Volunteer in Service to America 

(VISTA) volunteer to assist the locality with stormwater issues in addition to other 

responsibilities.  Additionally, 6 respondents indicated that their locality actively has sought, 

applied for, and won grants to implement water quality improvement projects.  Four respondents 
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from the Town of Tazewell mentioned that water quality improvement projects, such as the 

aforementioned rain gardens, are part of the locality’s comprehensive plan.   

Six respondents indicated that through maintaining and upgrading the water treatment 

plant in Richlands, the localities were working to maintain and enhance water quality.  Five of 

the 6 respondents were from Richlands.  Four additional respondents from Tazewell County 

indicated that they maintain or enhance water quality by providing, maintaining, and upgrading 

water and sewer lines in Tazewell County.  Three respondents indicated that they had taken part 

in installing erosion and sedimentation controls, minimizing storm drain installations, and 

minimizing activities in streams and rivers.   

Five respondents indicated they collaborate with other localities, agencies, and/or NGOs 

to improve water quality: 

“I’m a firm believer in regional cooperation and regional planning on this kind of 
issue.  I believe we need to take advantage of all the resources that we have in 
order to improve the water quality. . . For example, the stormwater workshops.  
That’s where we’ve put it out there and people say, yeah, this is a good thing.  So 
they’re coming on board and that’s great and that’s what we want.  We’re not 
trying to be number one, we’re just trying to help ourselves and help everybody 
else.  Again the more regional activity that you have, the better you can solve a 
problem.” (Elected official) 
 

Two respondents mentioned collaborating with The Nature Conservancy (TNC) to purchase land 

and to implement community projects.  

“In the sense of having met with persons from TNC – Clinch It. The council 
sponsored Clinch It with business and professional organizations.”  (Elected 
official) 
 

Two locality business managers indicated they work directly with developers without the 

pressure of regulation to minimize the impact of the proposed development.   

Other actions mentioned included careful site selection for projects, attending seminars, 

attending river clean-up events, and implementing litter control programs.   
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Who or which groups do you believe are responsible for maintaining the quality of the natural 
waters in Tazewell County?  Why?    
 
 Overall, respondents indicated that more than one individual or entity held some 

responsibility for maintaining water quality.  After listing several organizations, 8 respondents 

said that many agencies are responsible without going into further detail.  Four of the 8 

respondents specifically indicated that developing partnerships and working collaboratively best 

facilitates water quality maintenance and enhancement. 

Many respondents indicated some component of local government (n=20) and citizens 

(n=13) primarily are responsible for maintaining water quality in Tazewell County.  Local 

government components hold responsibility because:  

“Local government is out there everyday. They’re on that level that somebody 
should be kinda watching things.”  (Employee) 
 
“It’s our responsibility as policymakers to establish whatever boundaries need to 
be established to protect the water quality and then of course it moves on up the 
chain from there, but it starts with each individual.”   (Elected official) 

 
Specific local government components identified included town manager, town council, town 

attorney, town water and sewer departments, Tazewell Public Service Authority, county 

engineer, planning commissions, emergency organizations, and the Tazewell County Board of 

Supervisors.  Additionally, respondents indicated that town in general, county in general, local 

government in general, and policymakers and leaders hold responsibility.  Individuals have 

responsibility because they have an obligation to maintain the quality of the community in which 

they live and that every person should be responsible for his/her actions.   

“It’s individual responsibility, really.  Everyone realizes that if you mess it up it’ll 
take hundreds of years to bring back.” (Appointed official) 
 
 “Individuals must decide if they want cleaner water.”  (Elected official) 
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“Gets down basically to the individuals.  You can tell people not to spray their 
tomatoes, but some will go ahead and do it.  Some of these people are not going 
to.”  (Appointed official) 
 
Twelve respondents identified Virginia state government agencies as responsible for 

maintaining water quality.  Specific agencies identified included Virginia Department of 

Environmental Quality (DEQ) (n=5), Virginia Department of Game and Inland Fisheries 

(VDGIF) (n=4), Virginia Department of Health (VDH) (n=3), state water control board (n=3), 

Virginia Department of Conservation and Recreation (DCR) (n=2), Virginia Department of 

Forestry (DOF) (n=2), Virginia Department of Mines, Minerals, and Energy (DMME) (n=1), and 

Virginia Tech (n=1).  Respondents indicated that state agencies hold responsibility as a matter of 

jurisdiction, expertise, and job responsibilities. 

Five respondents indicated that the federal government, specifically the USFWS (n=2), 

U.S. Army Corps of Engineers (USACE) (n=2), and the Environmental Protection Agency 

(EPA) (n=1) held some responsibility because of the agencies’ jurisdiction, expertise, and job 

responsibilities. 

 The Nature Conservancy (TNC) (n=2) and Clinch River Headwaters Association (n=1) 

were identified as holding some responsibility, because water quality is in their area of interest, 

they have expertise, and forming partnerships will facilitate water quality maintenance: 

“What I like about the Clinch River Headwaters Association is it’s a citizen’s 
initiative.  They pull all these groups together and sit at one table.  Including the 
town, it gets us all together in one place at one time.  To facilitate and coordinate.  
It’s their only responsibility, upper Clinch River Watershed.  It’s their sole focus.” 
(Manager)  
 

Additionally, respondents identified business, developers, upstream communities, loggers, and 

farmers because poor practices have the potential to negatively impact water quality.   

Where or to whom do you go for information regarding the state of the Clinch River and the 
aquatic life within the river? Why?  How do you judge the information you’ve received? 
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The entities from which respondents most frequently sought information regarding the 

Clinch River and its aquatic life partly depended upon the locality where the respondents worked 

and the type of involvement that entity has had with the locality.  Only 2 respondents indicated 

that they do not look for information regarding the Clinch River or the aquatic life in the river 

because this information is not necessary for their jobs.   

 Respondents indicated they look to town managers (n=6) and the county administrator 

(n=2) for information pertaining to water quality and aquatic life.  Seven of the 8 respondents 

were elected officials.  Respondents indicated that as business managers of the locality, they 

have the appropriate contacts.  Additionally, respondents indicated that they have confidence in 

their abilities and that they trust the managers.   

 Seven respondents indicated that they look to Tazewell Soil and Water Conservation 

District (SWCD) for information.  All 7 respondents were elected officials or managers.  Four of 

the 7 respondents were from the county government.  Respondents go to the SWCD because they 

are local, have the expertise, and deal with conservation on a day-to-day basis.  Respondents 

judged the quality of the information they received based on trust and good past experiences 

working with the group. 

 Six respondents indicated that they look to USACE for information.  All 6 respondents 

were elected officials or managers.  Five of the 6 respondents were from the Town of Tazewell.  

Respondents indicated that USACE demonstrated interest in the community and has expertise in 

water quality issues.  Five respondents, all either managers or elected officials, indicated that 

they look to the Tennessee Valley Authority (TVA) for information.  Four of the 5 respondents 

were from the Town of Tazewell.  Respondents indicated that they have excellent working 
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relationships with TVA, TVA has demonstrated interest in the community, and TVA has 

expertise in water quality issues: 

“TVA and the Corps of Engineers.  Because when we first experienced flooding 
and we had floods in the area, the Corps of Engineers came in here and started 
trying to help us to control and in the meantime they told me I needed to contact 
officials with the TVA also. Those were the agencies that came in and 
responded.” (Manager) 
 

When asked how the respondent judged the quality of information: 

“Excellent.  They’ve been great to work with.” (Manager) 

 Three respondents, all elected officials from Cedar Bluff, indicated they look to TNC and 

Clinch It.  Officials indicated the TNC has worked closely with the community, demonstrated 

interest in the community, and has expertise: 

“First place we’d go is TNC because we’ve worked so closely with them and they 
have such an interest and have exhibited such an interest.  Because of the contacts 
we have with them” (elected official) 
 
Seven respondents indicated that they look to VDGIF for information.  Five of the 7 

respondents were from Cedar Bluff and Richlands.  Six of the 7 were elected officials or 

managers.  Reasons respondents gave for using VDGIF for information included expertise and/or 

that the agency has demonstrated a clear interest in the locality: 

“The number one sources: VDGIF, USFWS – I’ve got very good contacts people 
– TVA has been really good.  Abingdon office of USFWS, [VDGIF]. If I had a 
spill that’s who I would immediately let know . . . [VDGIF] has just been 
wonderful.  I can tell he really cares – he’s fascinated by the environment here.” 
(Manager)  

 
When asked how they judge the quality of information they receive, respondents reiterated that 

the agency is focused on their locality, that conservation is their field, and that they have to trust 

that they are receiving good information.   
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Additionally, respondents identified Virginia Tech, USFWS, DEQ, Virginia Marine 

Resources Commission (VMRC), VDH, Richlands water and sewer department, Clinch River 

Headwaters Association, DCR, Virginia Farm Bureau, state water control board, Virginia Rural 

Water Association, county engineering department, Richlands’ wastewater treatment plant 

operators, board of supervisors, fire department, VISTA volunteer, USGS, 4-H extension, and 

other local agencies. 

 The primary reason respondents seek information from the entities they listed is that they 

believe those entities have expertise in their fields and providing information is part of their 

responsibilities.  Additionally, respondents indicated that they seek information from entities that 

show special interest in their communities.  Respondents judged the information they received 

from these groups primarily on trust, demonstrated interest in the communities, demonstrated 

interest in aquatic environments, demonstrated expertise, and direct working relationships. 

Endangered species occur all over the world, all over the country, including Tazewell County.  
Do you think endangered species are symptoms of larger ecological issues? 
 

Three respondents indicated that endangered species and factors that contribute to species 

decline are complicated.  Eighteen respondents indicated that human-related activities, to some 

degree, contribute to species decline generally or in the community, whether entirely human-

caused or only marginally human-caused.  Those respondents (n=9) who indicated that human-

related activities are partly or marginally responsible also indicated that other factors may be 

playing a minor, equal, or greater role in species decline than human factors.  These factors 

included extinction as a natural process and normal course of evolution; other natural processes 

such as disease, predation, and natural erosion; and religious beliefs: 

“Even though I’m a tree hugger, I’m going to take a different stance on that.  In 
the cycle of life, for instance with this issue of global warming, I’m not sure that 
what we, I think it’s natural, we’re going through a natural evolution, with species 
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even before man got involved, apparently they left for whatever reason.  Now I 
don’t think we can be deliberate in trying to destroy something.” (Elected official)  
 
“Well, yeah, I’m sure people and what they do, the waste load to the streams, as a 
factor I’m sure of that, whether it’s the main one, I don’t know.  I’m not 
intelligent enough to know that.  I mean, there are other natural things going on – 
predators, erosion, sediment, chemicals, and things we don’t even know.  Yes, 
sure, no doubt, everything has an impact.”  (Manager) 
 

Respondents indicated that climate change, both natural climate change and climate change 

accelerated by human impact, contributed to the decline.   

Those respondents (n=9) who indicated that humans primarily were responsible for 

species decline indicated human encroachment, development, forestry, mining, chemicals, 

pesticides, and general misuse: 

“Yes, sure, man, development.  The species, if he doesn’t have man to bother him, 
he’ll probably be fine.  Man brings all these things that man brings to a mussel’s 
environment; it’s going to react on that mussel.” (Appointed official) 
 
“I would hold man responsible first if for no other reason, we are presumably the 
most intelligent creatures on this planet and we need to be responsible for what is 
happening here if it is within our human control” (Elected official) 
 

Of the 9 respondents who indicated that humans primarily were responsible, only 4 were elected 

officials from town governments.    

Two respondents indicated that they could not think of any reason for species decline in 

general and 4 respondents did not think anything was contributing to species decline locally.  

Two of the 4 respondents indicated that the community is too rural to be contributing to species 

decline and they did not see anything in their communities contributing to decline.  One of the 4 

respondents indicated that extinction is a normal course of evolution: 

“No I don’t.  Well, if you study a little bit of paleontology.  Extinction is a normal 
course of evolution.  Species evolve, species go extinct.  It may just be time for 
the tan riffleshell to go.  So I don’t see it as particularly worrisome that ones are 
going.” 
 



 115

 Seven respondents indicated they did not know of any issues that cause the decline of 

endangered species in general.  Five of those 7 were elected officials from either the Town of 

Tazewell or the County.  Eight respondents were not aware of any issues that cause the decline 

of endangered species specifically in Tazewell County.  Five of the 8 were elected officials.  

Respondents indicated that they either had not had to deal with endangered species or they did 

not have the expertise to know:  

“I don’t know, I really don’t know.  If I was an environmentalist by business, by 
trade, I could answer that question, but from a layman’s standpoint, I don’t 
know.” (Elected official) 
 

Two respondents indicated that ecological issues contribute to species decline in general and 

locally, but they could not identify anything.  Five respondents indicated that streams are much 

cleaner today than they used to be because of sewer system installation and upgrades.  Two 

respondents, one speaking for him/herself, indicated that the general public does not care 

whether mussels go extinct.   

Do residents of (insert locality) ever contact you directly about natural resource issues?  About 
endangered species?  If so how often?  Typically what is the nature of the situation that prompts 
their contact with you? 
 

Eighteen respondents indicated that residents never contact them about endangered 

species issues.  Only 7 respondents indicated that they had been contacted about endangered 

species.  Four respondents indicated that they never are contacted about endangered species 

unless someone wants to comment negatively about endangered species: 

“I’ve talked to a lot of people about endangered species.  And you get a lot of 
negativism out there about that.  My response is we need to protect what we have 
and I really believe that and on the other hand there has to be a balance and the 
balance has to be between people and the environment.” (Elected official) 
 
“Not of any merit.  ‘Why can’t we have these big factories like so and so has?  Is 
it because of the mussels?’  They think it’s simply because of the mussels.  It’s 
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not simply the mussels.  It’s a lot of things.  Land, topography kills us.  The good 
places are already gone.” (Manager) 
 

One respondent indicated that residents contact him/her to “complain” about not being able to do 

anything in the stream.  Furthermore, a different respondent indicated that residents might 

complain about endangered species when discussing drainage problems.  Only one respondent 

indicated that residents on occasion will contact him/her for information about endangered 

species for school projects.  Two respondents indicated that the general population does not care.  

Finally, one respondent reiterated that endangered species are going the way of dinosaurs. 

Twenty-two respondents indicated that residents contact them about natural resource 

issues, whereas 8 respondents indicated that residents do not contact them about natural resource 

issues.   Residents contact officials about flooding, drainage issues, illegal dumping, construction 

impacts, logging operations, property loss due to erosion, backed up sewer systems, sewage 

discharged directly to the streams, roadway impacts, filling near streams, cutting trees near 

streams, water quality of streams, and to report bulldozing in the creeks.  The respondents who 

indicated residents contact them about flooding were from Richlands or the Town of Tazewell. 

When natural resource issues are discussed among people or in the media, a common theme that 
I hear or read is a need to maintain a balance between economic development and conservation 
of resources.  Do you think that economic development and conservation are balanced in 
Tazewell County today? 
 

Respondents held a wide range of opinions ranging from balance exists to the issue is 

more complicated than the question implies to balance does not exist, the environment is favored 

or development is favored. 

Ten respondents indicated “balance” exists through the community’s efforts to implement 

stormwater quality management, avoiding projects with large impacts, partnering with agencies 

to minimize impacts, and maintaining a good sewage treatment plant:   
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“Involvement we’ve had with outside agencies that have educated us and [helped 
us] look into [updating] the comprehensive plan.  Making sure we’re making the 
right policies, making the right decision on where to build and how to develop.” 
(Elected official) 
 

Additionally, of these 10 respondents, 3 indicated that conserving natural resources may cost 

more in terms of time, money, and project design effort, but the conservation benefits derived 

from the extra effort are worth it.   

“I know that in some places that it [environmental regulations] has made the 
project cost considerably more, but that is what is done because it is the proper 
thing to do.”  (Elected official) 
 

Four of the 10 respondents indicated that because of the community’s rural character and low, 

declining human population, balance exists naturally. 

Four respondents separate from the 10 mentioned above also agree that “balance” exists 

in the towns because of the towns’ rural characters, through stormwater quality management, and 

the sewage treatment facility.  However, all 4 respondents expressed doubts about the county.  

Three of the 4 respondents expressed concern that youth might leave to look for work currently 

unavailable in the region.  Two of the 3 did not know enough about the county’s situation to 

comment.  One of the 3 respondents indicated that the environment is favored over development. 

Twelve respondents indicated that a “balance” does not exist.  Two of the 12 respondents 

indicated that economic development is favored over environmental concerns.  Their concerns 

included disregard for the environment in general, as the community works to encourage 

business and disregard for the streams’ water quality protection as communities develop. 

“No, it’s something that a lot of people are aware of [conservation].  ‘I want to 
build a shopping center right here and I don’t care if it dumps 500,000 gallons of 
water runoff from this creek.  It’s my land.’  It’s that mentality.  People are aware 
of pervious parking lots.  The general public, they are not as conservation minded 
as I’d like them to be.”  (Employee) 
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Ten respondents indicated that environmental issues have received more attention than 

the community’s interest in economic growth.  Six respondents indicated that environmental 

concerns have blocked new businesses and/or new jobs from locating in the communities.   

“Where I say there’s not a balance, right now because there’s such an attention on 
the environment and the endangered species we’ve got, that it’s pushed 
everything over and it’s cost more for economic development.” (Manager) 
 

Two respondents indicated that environmental issues have cost the community money in terms 

of infrastructure installation.  One respondent indicated that environmental concerns have 

blocked construction in his/her locality and one respondent indicated that the locality has 

encountered difficulty providing stormwater drainage to their residents because of environmental 

concerns: 

“No, there is no balance.  Everything is stifled in favor of the mussels.  Like I 
said, we desperately need some drainage in the area and we’re not allowed to do 
it.  What kind of balance is that?” 
 

Four respondents indicated that this is something that they hope to accomplish.  These 

respondents all have responsibilities for the county.  Finally, one respondent who expressed 

concern that environmental issues seem to take priority over development interests indicated that 

the community is making efforts to work toward that balance by working with natural resource 

agencies and working harder to consider environmental issues: 

“I think we’re working towards a balance.  I don’t think that it did exist.  I think 
over the last 6 to 8 years, I think it’s coming that way [toward balance]. . . . Don’t 
get me wrong, it’s not where it should be, not for where I’d love for it to be, but 
it’s coming together.  But again we [locality name omitted] were out of tilt also 
toward the opposite side of the environmental.” (Elected official) 
 

 Three respondents did not indicate that one takes precedence over the other except to say 

that they continually work to maintain a balance.    

“I think that we’re getting better.  I think at one time, no, it did not.  I think we’re 
seeing through education, through leadership that we have to diversify and that 
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we have to have this balance.  At one time you had the extremists on both ends.  
Extremists on the right cut down the trees, pollute the water, dredge the creeks, 
just to get the jobs here.  ‘I get my water from a well.  Who cares about what 
chemicals you’re putting in the stream so that your son, my daughter don’t have 
to leave here.  They can work here.  I don’t care what happens so that they can 
make a decent wage.’  Then you have the other extreme, far left extreme.  ‘Oh 
absolutely not, Tazewell County has to be left exactly the way it is.  There can be 
no polluting whatsoever; you can put in a mom and pop grocery store.  That’s as 
far as that goes.’  Then you have people like me, moderate viewpoint.  You have 
to have a balance and I think it’s getting there.  We have now seen there is a 
need.” (Elected official) 
 

 Four respondents indicated that balancing economic development and conservation was 

more complicated than the question implied.  One of the 4 respondents said that s/he does not 

think of the concept as two separate components that need balancing, but rather that economic 

development does not occur without conserving resources all to benefit residents: 

“I’m not sure you can call it a balance.  It’s just a puzzle.  Everything has to fit 
together.  Your environment is part of development.  It’s not this versus this.  It’s 
just a fact, you develop, and you develop properly.  Your environment is for your 
citizens.  I hate it when people are polarized and it’s this versus this.  I like to look 
at it like it’s homogenous – you can not separate environment from anything else.  
This should be done proper.  You do it right, the same thing that’s right for the 
mussels is right for the people. (Manager) 
 
One of the 4 respondents indicated that s/he did not know and the issue is complex.  The 

respondent had concerns that the community is not cognizant of environmental issues, should do 

more to consider the environment in concert with economic development, and does not have 

confidence that this occurs.  The third respondent in this category could not answer the question 

except to say that the issue is complex and that the community strives to keep a balance.  The 

fourth respondent said that in addition to the issue being complex, the community has been 

penalized before because they have lost development opportunities as a result of environmental 

regulation, but did say that the measures they have implemented to protect the streams in other 

instances have been worth the cost.   
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More respondents from the towns than the county believed that balance occurs.  More 

respondents from the county indicated that balance does not occur, they have been penalized in 

the past, but that they are working toward it. 

Do you believe that other local/state/federal/NGO agencies can help you achieve your goals 
relative to natural resources conservation?  If so, which ones and how?  If not, why? 

 
I asked which agencies or “who” they thought can assist the localities; however, many 

respondents did not name specific agencies.  The discussion here focuses on “how” natural 

resource agency and organizations can help rather than “who.”  I believe the “how” question is 

the more relevant and useful piece of information.   

Seventeen respondents indicated agencies could assist localities with their natural 

resource conservation goals by providing funding in the form of grant opportunities (n=6), 

providing funding for extra measures required to conserve resources unique to Tazewell County 

(n=8), funding for costs associated with stormwater quality controls (n=2), and providing 

funding for ecological education projects in the school system (n=1).   

“First off, come to the table, sit down, and get a plan of action in how we develop 
this.  Number 2, stop the unfunded mandates.  If it’s a state and federal resource 
then take care of your resource.  Help first.  Help with a plan of action.  Then 
comes the money based on that plan.” (Manager) 
 
“I don’t have a lot of rocks to throw at the federal regulatory people or the local or 
the state.  We’ll call them if we need them.  Unless they can convince the people 
they work for to put us some more money in the system to buffer the impacts 
financially, some of the projects we do.  If you’re building a water line or a sewer 
line, if a sewer line goes in an area chances are it’s going to go through the 
stream, cause that’s where the water runs.  If there is a sensitive environmental 
concern there, if we’re in a program that might be funded through a state program 
whereby they could help give some more incentives for us, instead of just passing 
on the mandates and just being strictly enforcement.  Just write the laws and 
enforce the laws.  That they help fund this.” (Manager) 
 
“If there are funds available through any resource that are less needed that could 
be put in a pot that could be used in an area that has less money.  Fund some 
projects for the area that would be ecologically sound for the area.  Probably have 
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to be educational.  I doubt any area would be willing to give up funding for 
projects themselves other than something educational, something within the 
schools if possible.” (Elected official) 
 

More county elected officials and employees than town officials suggested providing funding to 

support extra measures required to conserve natural resources.  Respondents from Cedar Bluff 

and Tazewell indicated that providing more grant opportunities as opposed to funding to support 

conservation efforts would benefit their communities.  It is not clear whether by answering 

“grant opportunities” respondents really meant providing financial assistance for “unfunded 

mandates.” 

Nine respondents indicated that agencies could provide recommendations, guidance, and 

information regarding natural resources.  One respondent indicated that because they are 

“laypeople” they need guidance.  In the same vein, another respondent said that natural resources 

agencies and organizations can assist them by: 

“Helping us see what our decisions do to the environment.”  (Appointed official) 

One respondent indicated that s/he goes to the county for natural resource information and that 

the county could be the source from which towns seek natural resource information.  One of the 

nine respondents stated specifically that the locality in which s/he works needs help designing 

drainage facilities so that their residents do not live in a “swamp.” 

Five respondents indicated that natural resource agencies and organizations can assist 

localities through collaboration, including seminars similar to the Growth Readiness Workshop 

series and partnerships with agencies as they develop projects and implement protective 

measures in their communities.  Five additional respondents indicated that natural resource 

agencies should focus on education in the schools and to the community. 
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Two respondents indicated that by making themselves readily available to the localities, 

natural resource agencies and organizations have been providing assistance to localities, and 2 

respondents indicated that communication should increase among agencies and organizations.  

These 2 respondents indicated that because localities are not always aware of who to go to for 

information, agencies should define their responsibilities and convey this information to 

localities.  Two respondents indicated that county officials may benefit from receiving 

information about development impacts on natural resources and two respondents indicated that 

the county has to want information first before anything is useful.  Finally, one elected official 

indicated that for elected representatives to truly back an issue, they need to see support from 

their constituency and if the constituency, or other interested parties contacts their 

representatives to express their concern for and support of an issue, the representative will be 

more inclined to back the issue:   

“I think if we can get more folks on the proverbial bandwagon, it will be easier to 
sell, it really will.  If we can get folks calling up the board of supervisors or 
council members and say, ‘Hey, this issue is going to come up, let’s watch out for 
the environment.  We need some industry in here, but let’s not bring anything that 
will pollute our streams and things like that.’  Then you will have more of us 
speaking up and saying – you know that’s always been a good idea . . . 
Publicizing in a positive manner, education, I think a lot of people, including 
myself, does not know enough about these issues.” (Elected official) 
 

What can the conservation education community within state and federal agencies or 
nongovernmental organizations provide to help maximize the benefits of natural resources 
conservation and water quality maintenance in your community, especially as your community 
grows and develops?  In other words what is not being done that should be? 
 
 Fourteen respondents indicated that more effort needs to be made in the school system.  

Two of the 14 respondents stated that adults will learn through their children.  Three respondents 

indicated education should target young children.  One respondent indicated that, although 

sharing information with school children is important, he acknowledged that parents can undo 
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any message the child receives at school through negativity at home.   Three of the 14 

respondents indicated that the local SWCD already does a great service for their community by 

working with schools.  Two additional respondents separate from the 14 indicated that the local 

SWCD provides education for the entire community and 2 respondents indicated that the local 

farm bureau provides information to the community. 

 Nine respondents stated that agencies and organizations could direct information sharing 

efforts and education activities toward elected officials and local governments.  Five respondents 

(all elected officials from different localities) indicated personal visits are the best way to convey 

information, specifically, presentations regarding agency programs at monthly council or board 

meetings.   

“Again, making individuals who are in roles of power [aware].  Educating them, 
bringing that to them both privately and publicly.  I know the health department 
has just recently, in the last 3 to 4 months, has sent a representative to come by 
the meeting and give an update on issues like rabies and mosquitoes.  Maybe 
someone could get on the agenda, don’t make it long and lengthy, say, ‘Here’s 
some information.  I want you to be aware of this going on.  I want to invite you 
to this gathering on the Clinch.’” (Elected official) 
 

Three of the 5 respondents were from Cedar Bluff and they all mentioned the TNC’s Clinch It 

program as an example.   

“Working through the town councils and county supervisors . . . In Cedar Bluff, 
personal visits are the best way to get things done.  Always personal, like Clinch 
It.  Getting a letter or a telephone call doesn’t do it.  Personal contact and 
presentations, those kinds of things.” (Elected official) 
 

Three respondents indicated they would like to see programs offered for elected officials on 

conservation issues.  One of the 3 respondents indicated this could best be accomplished through 

the agency in Virginia that provides training for local elected officials.  One respondent indicated 

resource agencies should work with the locality’s business manager.   
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 Three respondents suggested that when a locality or farmer implements successful 

conservation best management practices (BMPs), whether it is agricultural or urban, the BMP 

serves as a demonstration project and may encourage other entities to also install conservation 

BMPs.  Three respondents indicated agencies should make an effort to make positive public 

appearances in the community through Cedar Bluff’s Heritage Festival or through Jewell Ridge’s 

annual fireworks display.  Three respondents were not aware of educational opportunities offered 

by agencies and organizations, and they suggested that natural resource agencies should 

publicize the educational assistance they have to offer.  One respondent mentioned that more 

information should be made available through the local press.  One respondent indicated that 

agencies should put together brochures, for example, on the top 5 things a homeowner can do to 

conserve their environment and display them at heavily visited local businesses such as Lowe’s.  

One respondent suggested working with hunting and fishing groups to accomplish conservation 

goals. One respondent indicated that natural resource agencies could benefit from understanding 

the financial difficulties localities face when implementing projects and should potentially 

change policy based on that understanding.  Finally, 4 respondents said that education is only for 

the people who want it. 

Conservation Educators 

Who are your target audiences? 

  Five of 8 respondents stated that they target the community.  Five respondents indicated 

that they work with students and the schools.  One respondent said that s/he does not work with 

students because his/her partners do.  Three respondents indicated they work with local 

government officials.  Other target audiences included civic groups, agriculture community, 

teachers, forestry, developers, churches, and adults who work with children.  
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In your opinion, what are the most important conservation education and outreach needs in 
Tazewell County? 

 
Six of the 8 respondents indicated that an important conservation need in the community 

is to highlight the water resources of the county.  Two respondents indicated that the headwaters 

of four rivers occur in Tazewell County so everything flows out of Tazewell County, no river 

flows into the County: 

“I believe it’s the water resources that we have.  We have four major water 
systems that flow out of Tazewell County and no water flows back into Tazewell 
County, so we’re at the head of the watershed in several different ways.  How 
important it is that we maintain a high quality of water because everything we do 
in Tazewell County is going downstream to everyone else and you know if you 
pollute the water at the head of the watershed, then the whole watershed will be 
polluted.”  
 

One respondent indicated that schools should make the river a focus of their science education 

efforts rather than focusing on water resources that occur in other regions.   Three respondents 

indicated that residents may not be aware of how unique the area is in terms of its aquatic life, 

the habitat provided by the river for a wide variety of animals, and the ecological role of the 

river’s aquatic life and habitat.   

“The older people they know about mussels, but they were things they played 
with.  I don’t think they really get it, the ecological role.  I think in Cedar Bluff, 
they have really embraced the river and the significance of the river and living on 
the river and the importance of it as being a tourist attraction and a viable, 
important water way.  That spin from the town is helping to educate a lot of 
people.  There are still people that say mussels are thriving but people aren’t.  
There has to be a happy medium there to let people know that what they’re sitting 
on is so unique that they have to protect it.” 
 
Two respondents indicated that starting conservation education at a young age is most 

effective.  Two respondents stated that they would like to see more high school student 

involvement. They indicated that the Envirothon (a high school level environmental science and 

natural resource management competition) and other activities targeting high school students are 
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lacking in the county.  One respondent indicated that student involvement in conservation 

activities is needed.  Three respondents indicated that it is important for teachers to understand 

conservation issues so that they will be encouraged to convey the information to their students.  

One respondent indicated this may be accomplished by incorporating ecological lessons in other 

subjects at the high school level.   

One respondent indicated local government may benefit from receiving information 

about the environmental review process. One respondent specifically stated forming partnerships 

may best achieve the community’s educational goals.  Additionally, one respondent indicated 

that s/he would like to see more adults in the county conservation-minded.  However, s/he was 

uncertain as how to accomplish this.  Finally one respondent indicated that in conveying 

information s/he has to fight apathy and misinformation. 

Which topics do the education and outreach programs of your organization primarily focus on? 

 All respondents’ educational programs and activities can be categorized broadly as 

watershed focused.  One respondent indicated his/her program specifically focuses on the 

connection between the community, environment, and the economy of the area.  Three 

respondents indicated they focus on water quality when discussing conservation with their 

audiences.  Two respondents have a wide variety of programs that are not only agricultural 

based, but also emphasize the watershed.  Two respondents have programs that focus on the 

region’s wildlife.  One respondent indicated that his/her organization attempts to tailor programs 

to the children’s interests whether that is watershed-related or computers, for example. 

 
 
 
 
 



 127

Are there other specific audiences in Tazewell County that should be targeted by your 
organization, but currently are not? Are there audiences you have difficulty communicating 
with? 
 
 Overall, most respondents focused on audiences with whom they have difficulty 

communicating, rather than which audiences should be targeted by their organizations.  Three 

respondents indicated that they have difficultly communicating with county government.  One 

respondent indicated that s/he has difficulty communicating with Richlands government.  Two 

respondents indicated that they have difficulty involving citizens of the area in conservation 

activities.  One respondent specifically indicated that s/he has difficulty encouraging adults to 

stay involved and committed once they begin working on a project.  One respondent indicated 

that s/he has difficulty working with students at the high school level.  Finally, one respondent 

indicated that it is difficult to reach people in the far ends of the county because of logistical 

concerns, such as transportation costs. 

Based on your personal experience with (insert current organization) and past 
outreach/education experiences with which you’ve been involved (can be professional, volunteer, 
their education, anything) what are components of effective, successful outreach programs? 
 
 Three respondents indicated forming partnerships with stakeholders (localities), other 

agencies, and the school system most effectively enhances an education program.   

“Agency partnerships, different agencies coming in and bringing their expertise to 
the table, bringing everyone to the table makes the best quality program.” 
 

One respondent indicated that his/her most successful programs involve children, parents, and 

educators so that the parents and their children receive the same information.  One respondent 

indicated that involving stakeholders is most effective because stakeholders then have a primary 

role in both the planning and implementation process.   

“It’s important to build partnerships and it’s important to get, it’s an overused 
term, those stakeholders, to get those people involved in coming up with the 
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designs because you’re talking to the audiences the members of the target 
audience are the people who know best what’s going to reach them.”  
 

 Five respondents indicated that interactive, hands-on activities that are fun, make people 

think, inspire people to become involved, and send a clear message are the most effective 

activities.  Two respondents illustrated their point by mentioning the mussel aquarium exhibit 

displayed by VDGIF at the Cedar Bluff Heritage Festival.   

In your experience, please describe the strategy/project/program that you believe has achieved 
greatest success in conservation education and outreach. 
 
 Two respondents indicated forming and maintaining partnerships with agencies and 

localities achieves the greatest success in education.  Likewise, one respondent indicated that 

forming and maintaining good relationships with the localities with which s/he worked has been 

most effective for him/her.  One respondent said that the annual Cedar Bluff Heritage Festival is 

extremely successful because it brings together natural resources agencies in one place to impart 

information to the public, and for the public to share information with the agencies.  One 

respondent indicated that when implementing a program, finding a point for participants to rally 

around has been most successful because it encourages the development of those relationships 

and partnerships through increased communication among participants. Two respondents 

indicated activities that are hands-on and interactive have been most successful.  One respondent 

said that s/he sees the success of the program as children move through grade levels and have 

been able to recall information learned in lower grade levels.  Finally, one respondent indicated 

that the educator’s personal dedication and passion for the topic is most effective. 

In your experience, please describe the strategy/project/program that you believe has been the 
least successful conservation education and outreach endeavors. 
 
 Three respondents indicated that passive activities in which the audience is not directly 

involved, such as meetings and straight lectures have been their least successful programs.  One 
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respondent believes that every program is successful because someone in the audience will take 

something home with them.  Although not a strategy or program, three respondents indicated 

they have had problems getting people to commit to long term projects for varying reasons.  One 

respondent indicated other social issues in the community have prevented involvement in 

conservation programs.  Two other respondents indicated that they would love to implement 

long-term community projects; however, people have not been able to commit their time to long 

term conservation projects. 

Do you regularly face barriers or impediments to conservation education in Tazewell County? 
 
 Three respondents indicated that they do not face barriers to conservation education in 

Tazewell County.  Two respondents indicated that counteracting negativity toward members of 

the conservation community and some of their messages has been a barrier they have faced in the 

county.  Two respondents have found it difficult to find funding for their programs.  They 

indicated their organizations cannot cover every cost associated with transportation, supplies, 

and program planning.  One respondent identified finding kids interested in conservation and 

outdoor programs is challenging.  Again, one respondent added that finding adults in the 

community who are committed to conservation programs is difficult. 

Do any of your projects/programs/strategies include information on endangered species of 
freshwater mussels in Tazewell County? 
 
 Seven respondents indicated that they include endangered species information in some of 

their programs.  One respondent said that his/her organization focuses on the area because of the 

endangered species; however, the program itself is not solely focused on endangered species. 

Only one respondent does not include information about endangered species.  The organization 

focuses on water quality, which s/he indicated directly benefits endangered species.  Two 

respondents indicated they discuss endangered species in all their programs.  Three respondents 
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indicated that they discuss endangered species through the annual Kids in the Creek program.  

One respondent said that s/he discusses endangered species when s/he conducts Project WILD 

activities.   

Respondents expressed some hesitation when discussing endangered mussels:  

“You have to be careful with mussels because some people have such negative 
connotations with those.  And sometimes you have to approach mussels from a 
water quality aspect.  They’re just a small part of the aquatic life within the stream 
and sometimes I feel like people get turned off with mussels . . . We don’t want 
people to think that the Clinch is mussels because we want them to be positive 
and sometimes pushing too much can cause negativity.”   
 
“Maybe we focus too much on mussels.  It’s just because they’re so fascinating 
they’re here and no where else.  And we do dwell on that more than anything else 
. . . We probably need to talk about water quality more.  You can blame mussels, 
you can blame snail darters for stopping projects, try to blame clean water on 
stopping a project, that’s hard to do.” 
 

Endangered species occur all over the country, all over the world, including Tazewell County.   
Do you think endangered species are symptoms of larger ecological issues? 
 
 All respondents indicated that some form of human impact has contributed to species 

decline.  Six respondents indicated various forms of habitat degradation, such as the Certus 

Chemical spill, mining, improper forestry, and careless development, as contributing to species 

declines. Three respondents indicated that global warming may contribute to species decline.  

Two respondents indicated that a growing human population will contribute to species decline.  

One respondent indicated that the chemical spill made residents realize that endangered species 

do occur in their community and also made them aware of some of the impacts to the species 

there. 

 Six respondents indicate they discuss impacts to endangered species in their programs.   

“Where we haven’t, there’s been a lot of education done in the past, but there 
hasn’t been a lot of focus directly on our endangered species.  And the more we 
let people know about how to protect and how to nurture that aspect of it the 
better off everyone is going to be.” 
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One respondent discusses the process of endangered species decline through teaching students 

about differences in endangered species classification: 

I think it’s important to let the kids understand the classification of endangered 
species.  To understand that you’ve got healthy populations and that you’ve got 
threatened species and then some of those threatened species move down into 
endangered species and then some of those endangered species moves into totally 
extinct.  So you get them to look at not just, ‘Oh, we have a group of endangered 
species, we have a group of growing endangered species.’  I just try to make them 
understand that.  To make them understand that these species haven’t always been 
endangered.  Maybe if you’re looking at something totally extinct it wasn’t 
always extinct so we don’t want some of those things we enjoy today to be like 
the dinosaurs that we talk about but not really have in the future.” 
 

Additionally, another respondent discusses impacts to endangered species when showing runoff 

from parking lots and roads to residents of the area. 

When natural resources issues are discussed among people or in the media, a common theme 
that I hear about or read about is a need to maintain a balance between economic development 
and conservation.  Do you think economic development and conservation are balanced in 
Tazewell County today?  
 
 Two respondents indicated that, because the region and its towns are small, balance 

naturally occurs.  One of the 2 respondents only commented on Cedar Bluff.  Four respondents 

indicated that balance is one of the county’s goals and did not explicitly state whether balance 

occurs or not.  One of the 4 respondents said that the county will contact his/her offices with 

questions regarding natural resources to illustrate his/her point.  One of the 4 respondents 

indicated that although that is one of the county’s goals, s/he hopes that Tazewell County retains 

its natural beauty and unique environment.  Finally, one of the 4 respondents had difficulty 

answering the question.  S/he said that balance is a goal of the county,  recognized that the area 

has many ecological issues; however the area needs development to alleviate unemployment.   
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 As in the town and county officials interviews, one respondent indicated that 

conservation of natural resources is for the benefit of the economy, and the two concepts cannot 

be separated: 

“It’s not a matter of balancing.  I think there can be a synergy: economic 
development and protecting your resources makes sense.” 
 

This respondent indicated that the area is making progress toward that goal.  Local leaders are 

implementing habitat protection measures and stormwater quality practices.  Only one 

respondent indicated that no, balance does not occur.  Development is favored because the 

primary emphasis in the region is to complete projects while species are continuing to decline.   

DISCUSSION 

Town and County Leaders and Officials 

Water Quality 

 All respondents recognized the value of maintaining good water quality of the natural 

waters for the citizens of their region.  Respondents most often indicated that maintaining water 

quality of the natural waters benefits citizens because the Clinch River serves as the area’s 

drinking water supply and provides ample recreational opportunities for citizens.  Additionally, 

respondents demonstrated awareness that a clean water source provides the community with 

economic benefits such as lower water bills, tourism opportunities, and potentially, an incentive 

for business to locate in the area.  As in the survey results, the quality of water clearly was 

valued among town and county officials. 

 Not surprisingly, most town and county officials demonstrated that they value water 

quality.  Most respondents consider water quality as they carry out their responsibilities, 

primarily through stormwater management to alleviate flooding and improve water quality.   
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Second, respondents consider erosion and sedimentation impacts to water quality as part of their 

job and as a responsibility to their community and to downstream communities.  Finally, 

respondents mentioned drinking water infrastructure installation, maintenance, and improvement 

as reasons they consider water quality.  

Respondents indicated that their localities have pursued funding specifically to improve 

the quality of their natural waters.  Additionally, localities have partnered with resource agencies 

to improve the quality of natural water.  Again, it is clear from their answers that respondents 

placed high value on Clinch River water quality.  Because town and county officials 

overwhelmingly value good water quality for their citizens, a common goal shared by both town 

and county officials and resources agencies is water supply protection.  Protecting water quality 

and water supply is a common goal.  For example, maintaining good water quality and planning 

for economic growth was the central theme of the Growth Readiness Program, facilitated by 

TVA and the Southeast Watershed Forum in Tazewell, Virginia.   

Although respondents consider water quality as they carry out their responsibilities, and 

that they place high value on Clinch River water quality, very few indicated that they do so in the 

interest of protecting aquatic life.  Respondents may have had this interest and just not expressed 

it because, first, I did not ask explicitly if they consider the water quality of natural waters for the 

benefit of aquatic life.  Second, the Clinch River’s aquatic life may not be at the forefront of their 

thoughts, and they may consider water quality for the benefit of aquatic life despite not 

mentioning it.   Finally, some respondents simply may not be interested in protecting the river’s 

aquatic life.  

No matter which one or which combination of the three circumstances may be true for 

respondents who did not value water quality to protect aquatic life, I believe that some 
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respondents may not fully be aware that many of their decisions potentially impact streams and 

water quality and thus, aquatic life and mussels.  The aquatic life within their localities is an 

indication of the state of their rivers, and of the benefits of protecting aquatic life.  These benefits 

include but are not limited to, water filtration, bacteria removal, bioturbation of sediments, 

nutrient cycling, and habitat creation (Vaughn and Hakenkamp 2001) all of which impact human 

welfare.  Respondents who do not consider water quality, have not had to consider water quality, 

could not identify the actions their locality has taken, or has not taken any action himself or 

herself are most likely unaware that many of their actions and decisions they make as part of 

their job do impact water quality of the area.   

 Respondents indicated that local government and citizens are responsible for maintaining 

their waters.  However, they indicated that they need the expertise of natural resource agencies to 

effectively accomplish this.  These results substantiate the notion that, if an agency wants to 

initiate an outreach program related to species recovery, that agency must form and foster 

partnerships with the locality and this process of forming and fostering partnerships is time 

consuming.  Once the partnerships form, the local government and citizens must feel as if they 

have a stake in the project for it to be successful.   

Respondents primarily sought information from those agencies that actively have formed 

and fostered partnerships in the communities.  Respondents from Cedar Bluff most often 

mentioned TNC and the Clinch It program which incorporates an economic and community 

component in addition to the environmental component.  Respondents from the Town of 

Tazewell most often mentioned USACE and TVA because first, TVA and USACE responded 

when the town had major flooding and second, TVA introduced the town of Tazewell to 

stormwater quality and quantity management through a series of workshops designed to assist 



 135

the localities with water quality improvement as they seek to develop.  Respondents from the 

county mentioned the local SWCD, is a local agency that is tied into the local agricultural 

community and has been implementing successful conservation programs in the county for 

years.  Both TNC and TVA have built positive relationships with the localities.  Their programs 

have not focused strictly on the endangered mussel populations.  Instead, the programs all 

incorporate some type of tangible, easily-understood human benefit (i.e., economic development 

and natural resource protection).  VDGIF has established a working relationship with the 

community by maintaining a consistent presence at local watershed meetings and remaining in 

contact with Cedar Bluff’s local government. 

Endangered species and “balance” 

Reasons for the decline of mussel species in the basin include mining operations, 

sedimentation, damming, and poor water quality (Master et al. 1998, Neves 1999), all of which 

are anthropogenic disturbances.  Possible reasons for the decline of mussels in the upper Clinch 

watershed in Tazewell County include inadequately treated sewage from the Tazewell treatment 

plant in South Tazewell, sedimentation, wastewater discharges from residences, stormwater 

runoff, impoundments, and the Certus chemical spill (Jones et al. 2001, USFWS 2004).  

Although the majority of respondents recognized that anthropogenic habitat degradation is 

primarily or marginally responsible for species decline, many respondents indicated that other 

natural processes contribute to decline (e.g., natural extinction).  Other respondents indicated that 

they simply did not know.   Respondents who indicated that too much emphasis is placed upon 

the environment or who said that their locality is working toward balance also either could not 

identify contributors to species decline or said natural processes in addition to anthropogenic 

disturbances contribute to species decline. 
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Because few (n=9) respondents identified habitat degradation as primarily contributing to 

species decline today, both locally and globally, more information regarding ecology, 

particularly the connections between our actions, water quality, and human welfare should be 

communicated to local officials who make land use decisions.  Of the 9 respondents who 

indicated anthropogenic disturbance and habitat degradation are primary contributors to decline, 

only 4 of them were elected officials.  Although few identified anthropogenic disturbance as 

primarily responsible for species decline, the majority still identified human impact as a cause of 

species decline.   

Only one respondent indicated that environmental concerns must be integrated into 

economic development goals.  Increasingly, biologists have expressed this same sentiment in the 

literature, that the success of conservation efforts depends upon ecosystem support and human 

action shapes that support as we are components of the ecosystem (Berkes 2004, Folke 2006).  

Perhaps the question itself led respondents to choose one concept over the other; however, some 

respondents specifically indicated that balance does or does not occur. This may suggest that 

respondents may not view economic development and conservation of resources holistically. 

Perceived Information and Education Needs 

The majority of respondents indicated that agencies can help the localities achieve their 

goals by providing funding.  Respondents indicated a need for funding in the form of grants for 

projects that benefit water quality such as stormwater quality improvement projects and 

ecological education projects for local students.  Respondents also expressed a need for funding 

extra costs associated with protecting endangered species.   
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Respondents also indicated that agencies can help them achieve their natural resource 

conservation goals by staying available to them as they have questions, providing training, and 

making agencies efforts visible to local leaders. 

These results have several implications.  One, town and county officials are interested in 

their local environment and are interested in improving it.  For people interested in effecting 

positive change in their communities, agencies may be able to compile a list of all their available 

grant opportunities and make this readily available to localities.  Two, several respondents 

indicated that agencies may be able to assist them by providing as much information as they 

possibly can during project development.  Azerrad and Nilon (2006) examined how land use 

planners from localities in Washington state used publications developed by the Washington 

Department of Fish and Wildlife, designed to assist planners in developing local regulations to 

protect state listed species as mandated by Washington state legislature in 2003.  They found that 

local planners requested assistance on how to use the publications, such as local workshops and 

trainings.  However, this is not always feasible because agencies often do not have the manpower 

and funding to provide technical guidance at the inception of every project.  Third, agencies may 

partner to produce educational documents geared toward local leaders that describe the 

environmental review process (e.g., the document developed by North Carolina Department of 

Environment and Natural Resources et al. 2006) or similar to those described by Azerrad and 

Nilon (2006) for Washington localities.   

Finally, I asked respondents what the conservation education community can do for their 

locality to maximize the benefits of natural resources conservation.  Respondents indicated that 

educating children is the most effective way to instill environmental values.  Respondents 

reiterated that imparting information to local government officials may best achieve this goal. 
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Conservation Educators 

 Tazewell County has an extremely active and engaged conservation education 

community.  Agencies that have implemented community education programs in the localities 

are respected and trusted to provide accurate and unbiased information.  These agencies include 

but are not limited to SWCD, TNC, TVA, and the VDGIF.  They reach out to as many people as 

they can.  Several common themes emerged when discussing education needs in the area.  

Primarily, respondents indicated residents should have an awareness of their unique water 

resources (Tazewell County is located at the head of 4 watersheds) and the diversity of aquatic 

life.  Additionally, all respondents indicated that their programs, to varying degrees, focus on 

water quality education and the unique water resources of the county and that conservation 

education efforts are most effective when they are done collaboratively by first building 

relationships and second by establishing partnerships with the community and other resource 

agencies.   Respondents indicated that they have difficulty funding their programs, finding 

interested adults and kids to participate in programs, and involving local government officials.   

 Moreover, most respondents indicated that they cover endangered species and 

endangered mussels in their programs.  However, with a few exceptions, there does not seem to 

be a consistent, concerted effort on the part of the conservation educators to impart information 

about endangered species of the area and the direct connections to the human population of the 

county.  In fact, because endangered species concerns are sensitive subjects, some educators 

understandably expressed reluctance to discuss endangered freshwater mussels in the county.  

Reasons why educators may not discuss endangered species include that educators have a broad 

focus area, endangered species education is not their sole focus, and/or endangered species 

education is not part of their agency’s mission.  Some respondents have job responsibilities that 

take precedence over endangered species education, so they are not afforded the time to spend on 
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endangered species education.  Finally, mussels have been blamed for hindering economic 

development, costing the county thousands of dollars.   

In spite of potential negativity that may result from discussions with the public and 

decision makers regarding endangered species, there is a need for this discussion.  The USFWS 

and its partners have and will continue to augment the remaining federally-listed and non-listed 

freshwater mussel populations in the spill zone.  Additionally, 70% of North American 

freshwater mussel populations are either extinct or in some stage of decline (Stein et al. 2000).  

Six of the 7 most imperiled groups of North American plants and animals either live in 

freshwater environments their entire lives or during some life stage (Stein et al. 2000).  If the 

animals that live within the freshwater medium are declining, that has direct implications for 

human health (e.g., drinking water supply).   

Town and county leaders indicated that good water quality adds to quality of life by 

ensuring a safe drinking water supply, recreational opportunities, and economic development 

opportunities.  Conservation educators focus on the unique water resources of the county, 

including the four watersheds that begin in Tazewell County and the county’s unique biota.  

Interest in maintaining good water quality is a shared goal among town and county leaders, 

conservation educators, and resource agencies.  Programs that highlight the unique water 

resources of the county may encourage town and county leaders to participate in programs.  This, 

in turn, will directly benefit freshwater mussels and all aquatic life. 

One of the ways that town and county leaders indicated that the conservation education 

community can help them achieve their goals related to natural resource conservation is to 

promote a positive presence by providing technical assistance, guidance as they implement 

projects, and highlight positive activities that occur in the county.  The conservation education 
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community indicated they would like to see more local government involvement in conservation 

programs.  Potential opportunities exist for natural resource agencies to partner with 

conservation educators and local governments to provide information to localities that seek to 

conserve their natural resources as they develop and opportunities exist for natural resource 

agencies to partner with local governments and conservation educators to highlight positive 

activities in the County, such as the installation of urban best management practices (e.g., rain 

gardens) and mussel restoration events. 
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TABLE 3.1.--Number of interviews conducted by locality and position 
for a qualitative study regarding aquatic conservation in Tazewell 
County, VA, during summer 2006. 
Locality Job Title # Interviews 
Cedar Bluff Manager 1 
 Council 5 
 Public Works Director 1 
  Planning Commission 1 
Richlands Mayor 1 
 Manager 1 
 Council 3 
 Engineer 1 
  Customer Service Rep 1 
Tazewell Town Manager 1 
 Council 4 
 Public Works Director 1 
  Planning Commission 1 
Tazewell County Administrator PSA and County 1 
 Board of Supervisorsa 4 
 Economic Develop 1 
 Engineer 1 
 Building Inspector 1 
 Planning Commission 2 
    32 
a Three of the 4 members of the county Board of Supervisors that I interviewed also 
serve on the Tazewell County Public Service Authority's Board of Directors. 
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CHAPTER 4:  CONCLUSIONS, RECOMMENDATIONS, AND FUTURE NEEDS 

INTRODUCTION 

Approximately 70% of mussel species endemic to North America are in decline or have 

become extinct (Stein 2000).  Additionally, 6 of the 7 most imperiled groups of plants and 

animals either live their entire lives or a part of their lives in freshwater (Stein 2000).  Current 

conservation efforts may not be enough to effectively protect aquatic invertebrates (Strayer 

2006).  Strayer (2006) suggests incorporating invertebrate conservation efforts into two larger 

goals of preserving freshwater ecosystems and ensuring supplies of fresh water to people.  The 

success of invertebrate conservation also demands that scientists inform policymakers and the 

general public about aquatic invertebrates and their ecological functions (Lydeard et al. 2004).   

Clark and Wallace (1998) emphasized that biologists involved in endangered species 

recovery must understand public sentiment and seek public support for these recovery programs.  

However, simply presenting factual information about any natural resource issue alone rarely is 

sufficient to change opinion (Teel et al. 2006).  Gaining understanding of the target audience 

may help them appeal to and capture the attention of the audience (Teel et al. 2006).  In my 

project, I characterized the knowledge, attitudes, and opinions of Tazewell County, VA, citizens, 

conservation educators, and decision-makers about aquatic conservation and then used that 

information to develop recommendations to improve the existing Certus Spill Outreach Plan.  

Biologists responsible for mussel recovery also may find these data useful to communicate more 

effectively with the general public and decision-makers about aquatic conservation. 
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SUMMARY 

Survey 

 Survey respondents were aware that mussels occur in their county and that some of those 

mussels are in danger of going extinct.  They also were aware of the effort to restore mussel 

populations in the Clinch River.  Respondents knew that riparian vegetation reduces the potential 

for erosion along the river banks and that near-shore construction increases the potential for 

erosion and sedimentation in the river.  However, they did not recognize the diversity of mussel 

populations that exists in the county, or in southwest Virginia in general, nor that most mussel 

populations are in decline.  Furthermore, they did not know that the last reproducing population 

of the tan riffleshell (Epioblasma florentina walkeri) resides in Tazewell County.  Knowledge of 

basic ecological attributes of mussels, such as their ability to filter many gallons of water each 

day and that too much mud and silt will harm a mussel, was lacking among respondents.  

Additionally, they did not recognize the association between the presence of many species of 

mussels in a river and clean water quality.  Although respondents were familiar with the 

definition of a watershed, they did not recognize that Tazewell County contains the upper Clinch 

River watershed.  

Survey respondents did not express strong utilitarian or negativistic attitudes toward 

freshwater mussels.  They most strongly expressed moralistic, naturalistic, and ecologistic 

attitudes, respectively. 

 Respondents were interested in maintaining good water quality in the Clinch River.  They 

also demonstrated support for the restoration program and for protection of freshwater mussels 

under the Endangered Species Act.  Further, they believed that conservation and economic 

development can occur at the same time, yet the presence of freshwater mussels can negatively 
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impact economic development in Tazewell County.  Respondents receive most of their 

information regarding the Clinch River, water quality, and freshwater mussels from local 

newspapers.  

Town and County Leader Interviews 

 
 Town and county leaders most often identified drinking water, recreation, and 

encouraging economic development as ways clean water quality adds to the quality of life for 

Tazewell County residents.  Leaders most often seek advice regarding water quality concerns 

from local agencies and/or agencies that have developed a long-term working relationship with 

their community.  Leaders believe that individuals and local government both have responsibility 

to maintain good water quality.   Leaders’ perceptions for the reasons for endangered species 

declines were diverse: most believed that human impacts contribute to the decline, but that 

human impact is not necessarily the primary reason for the decline.  Likewise, opinions 

regarding the compatibility of economic development and conservation varied.  Leaders desired 

assistance from governmental and nongovernmental conservation agencies and organizations by 

providing additional funding opportunities, seminars, and training opportunities. 

Conservation Educator Interviews 

 
Water resources unique to the county are emphasized in and provide a central focus to the 

education programs of conservation educators in Tazewell County.  Conservation educators 

would like to see more adult and teenager interest and more local government involvement in 

conservation.  Overwhelmingly, they indicated that forming and fostering partnerships were the 

most effective means to inform audiences about conservation.  Barriers to conservation 

education include lack of funding, audience apathy, and/or audience negativity.  All educators 
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indicated that human impacts contribute to species decline.  Although most educators believed 

that there is a balance between conservation and development or that balance was a goal of the 

local government, others indicated that balance does not yet exist and that concerns for economic 

development consistently outweigh those for conservation needs. 

Agency Involvement in Tazewell County’s Community 

 The U.S. Fish and Wildlife Service’s (USFWS) mission is to work with others to 

conserve, protect, and enhance fish, wildlife, and plants and their habitats for the benefit of the 

American people.  With Certus Spill settlement funds, USFWS has provided financial support to 

the Tazewell Soil and Water Conservation District (SWCD) and other entities conducting 

outreach projects in Tazewell County.  The USFWS also has collaborated with the Virginia 

Department of Game and Inland Fisheries (VDGIF), the Town of Cedar Bluff, and Virginia Tech 

to publicize and promote mussel release events in the community. 

 The Tennessee Valley Authority conducts a unified program of resource development for 

the advancement of economic growth in the Tennessee Valley region. The Authority's program 

of activities includes: flood control, navigation and development, electric power production, 

recreation improvement, and forestry and wildlife development. The TVA’s watershed teams 

work with state and local communities to protect shorelines, conserve fisheries, and maintain 

water quality.  The TVA in conjunction with the Southeast Watershed Forum conducted a series 

of water quality workshops for Tazewell County officials and continues to provide technical 

support in this capacity. 

 The VDGIF is charged with managing Virginia's wildlife and inland fish to maintain 

optimum populations of all species to serve the needs of the Commonwealth; providing 
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opportunities for all to enjoy wildlife, inland fish, boating and related outdoor recreation; and 

promoting safety for persons and property in connection with boating, hunting and fishing.  

The VDGIF works with landowners in Tazewell County on stream restoration projects, gives 

presentations to school and community groups, presents mussel information at town festivals, 

attends Upper Tennessee River Roundtable and Clinch River Headwaters Assocation meetings 

and has provided recommendations to Tazewell County’s comprehensive plan at local officials’ 

request.   

 The Virginia Department of Environmental Quality’s (VDEQ) mission is to protect and 

enhance Virginia’s environment, and promote the health and well-being of the citizens of the 

Commonwealth.  They have responsibilities for water quality protection in Tazewell County, 

including local implementation of federal Clean Water Act responsibilities.  However, the 

VDEQ was virtually unknown among residents and local officials in Tazewell County. 

 Biologists and graduate students with Virginia Tech’s mussel propagation facility and 

Department of Fisheries and Wildlife Sciences have a presence in Tazewell County through their 

participation in mussel release events and outreach efforts with Richlands High School ecology 

classes.  They also participate with other conservation agencies in annual mussel monitoring 

surveys. 

Virginia Cooperative Extension (VCE) is a product of cooperation among local, state, 

and federal governments in partnership with tens of thousands of citizens, who, through local 

Extension Leadership Councils, help design, implement and evaluate VCE needs-driven 

programs.  The VCE programs in Tazewell County address a broad range of issues including 

traditional agricultural management and production, soil and water conservation, land and water 

quality, the safe use of pesticides, forestry and wildlife, and commercial and consumer 
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horticulture.  Their needs-based education programs focus on children and adults who work with 

children.  The 4-H program is the youth development component of VCE. 

 The Tazewell Soil and Water Conservation District (SWCD) cooperates with local, state 

and federal governments, and local citizens, groups and businesses to preserve the nation's soil 

and water resources.  The SWCD works especially closely with the USDA Natural Resources 

Conservation Service.  They are extremely involved and active in Tazewell County.  Their 

comprehensive conservation education program provides information to many sectors of the 

county including but not limited to schools, agriculture, local governments, churches, and the 

citizenry.   

The mission of The Nature Conservancy is to preserve the plants, animals and natural 

communities that represent the diversity of life on Earth by protecting the lands and waters they 

need to survive.  The TNC’s Clinch Valley Program works to ensure the survival of the lands 

and waters through local partnerships designed to enhance water quality, prevent toxic spills, and 

improve farming practices.  In addition to purchasing land in Tazewell County, TNC has 

initiated the Clinch It program, a community program that involves residents in conservation 

through community and economic development and environmental protection. 

 The Upper Tennessee River Roundtable (UTRR) is devoted to achieving clean water in 

the Clinch, Holston, and Powell Rivers via citizen involvement in planning, educating, attracting 

funding, and serving as advocates for their water resources.  The UTRR is composed of 

representatives from agencies and private organizations and citizens of the basin.  They have 

initiated numerous, successful outreach projects throughout the Tennessee River basin including 

first responder and rain barrel workshops. 
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 The Clinch River Headwaters Association (CRHA) is a citizen-led initiative in Tazewell 

County that focuses on resource-protection activities in the community.  They facilitate meetings 

that bring together residents and representatives from natural resource agencies to discuss 

conservation and water quality improvement projects.  Their projects have included “Save our 

Stream” monitoring, rain garden installation, and stormwater runoff presentations. 

  

RECOMMENDATIONS 

Focus on water quality, a goal shared by the public, decision-makers, and natural resource 

agencies (i.e., achieve and protect high water quality).  

 Town and county leaders value the quality of the river for use as drinking water, and 

recreational and economic development opportunities.  Participants in the public survey also 

considered water quality important, and they expressed particular concern about the state of the 

Clinch River.  Freshwater mussels, other biota, and human populations require clean water to 

thrive.  Thus, maintaining water quality is a shared goal among natural resource agencies, town 

and county leaders, and the public.  The status of mussel populations in the Clinch River serves 

as an indicator of the river’s water quality.  Outreach efforts should include messages that clearly 

articulate that connection.  Many Tazewell County residents have connections to the county’s 

long history of coal mining.  Tazewell County residents probably would respond positively to the 

“canary in the coal mine” analogy, where a decline in mussel diversity and/or numbers may 

signal a decline in environmental quality and a potential human health concern (e.g., 

compromised quality of drinking water). 

 Town and county leaders want natural resource agencies and organizations to provide 

recommendations and guidance to localities as they work through their planning processes.  
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Conservation educators want to see more local government involvement in conservation 

activities and programs.  Natural resource agencies and conservation educators should 

collaborate to provide information to local governments through existing, trusted channels as the 

local governments update comprehensive plans and implement new planning projects that may 

impact the unique environmental features of the county.  For example, Tazewell County 

officials’ close relationship with the Tazewell SWCD suggests that information on strategies for 

protecting water quality should be channeled through the SWCD.  Similarly, Cedar Bluff 

officials are likely to trust information received from VDGIF and TNC.  The Town of Tazewell 

looks to TVA for reliable information on water quality.  Decision-makers may be more likely to 

act on water quality information if they receive it from these trusted sources.   

 An example of how biologists responsible for mussel restoration in Tazewell County can 

support the local community’s water quality improvement efforts is for them to make it a priority 

to attend and participate in, whenever possible, meetings and activities of the CRHA.  At the 

regional scale, biologists should attend and participate in the meetings and activities of the 

UTRR.  

Improve knowledge of citizens and local officials regarding mussel restoration through 

messages in the local press tailored to appeal to audiences with different attitude orientations, 

especially the ecologistic attitude orientation.   

 The general public displayed limited knowledge of the ecology of freshwater mussels and 

town and county leaders were unclear on the factors that contribute to mussel population decline.  

The survey results suggested that Tazewell County residents would be receptive to positive 

messages promoting mussel restoration.  Interview results suggested that most decision-makers 

had not been contacted about the mussel restoration program in their localities.  If attending town 
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council meetings is not feasible, another way to inform local decision-makers about mussel 

restoration is to invite them to agencies’ (i.e., trustee) restoration meetings so that they may be 

informed of the activities occurring in their communities and to improve communication 

between local officials and natural resources agencies with responsibility for restoring mussel 

populations.   Improved communication between natural resource agencies and officials may 

serve to increase (1) understanding of each others’ roles and responsibilities, (2) recognition that 

certain human activities impact aquatic biota, and (3) understanding that negative anthropogenic 

impacts to aquatic biota and the river itself impair the drinking water supply. 

Although Tazewell County citizens hold a combination of attitudes, most expressed 

stronger moralistic, naturalistic, and ecologistic orientations than they did utilitarian or 

negativistic orientations.  Citizens who hold moralistic, naturalistic, and ecologistic orientations 

may benefit from receiving outreach messages tailored to those orientations (Kellert 1980).  

Discussions of the restoration program with the public and decision-makers should emphasize 

the connections between freshwater ecosystems, water quality, and the role that the unique 

regional biota plays in maintaining good water quality, and the implications those attributes have 

on the welfare of Tazewell County residents.  The general public and decision-makers need to 

understand the consequences, both immediate and cumulative, that human choice and action 

have on freshwater ecosystems (e.g., species decline) and on humans (Morse 1996, Brewer 2002, 

Thompson 2005).  These ecologistic messages could be delivered by any of the conservation-

oriented agencies or organizations in Tazewell County. 

The naturalistic attitude orientation often is expressed through an individual’s 

recreational activities (Kellert 1980, 1993).  Thus, individuals who recreate on the river (e.g., 

anglers) may be interested to learn that the presence of a diverse assemblage of mussels indicates 
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that the river has good water quality, which, in turn, may improve fish populations and their 

recreation experience.  Individuals who express naturalistic attitudes also may be interested to 

know the strategies that VDGIF has taken or will take to restore mussel populations.  Although 

any of the conservation-oriented agencies or organizations in Tazewell County could deliver 

naturalistic messages, they would be particularly well suited coming from the VDGIF and TNC. 

Finally, individuals who express moralistic attitudes would be concerned for the harmful 

impacts that anthropogenic habitat degradation has on the perceived right of mussels (and 

humans) to enjoy healthy lives.  They would have great interest in strategies that they and the 

natural resource agencies can take to protect and restore mussel populations.  Moralistic 

messages could be delivered effectively by TNC, the UTRR, or CRHA.  Moralistic messages 

delivered by the USFWS more than likely would contribute to polarization of views between 

citizens and local officials with moralistic orientations and those with utilitarian orientations.  

Moralistic messages would be ineffective if used by the SWCD to communicate with the 

agricultural community. 

Because respondents appeared to receive the majority of their information from the local 

press (e.g., Richlands News-Press/Clinch Valley News and Tazewell County Free Press), the 

potential influence such resources have on shaping public opinion and behavior is substantial.  

For example, several recent articles targeted mussels for hindering economic development in the 

county, despite a lack of substantial evidence to support such claims.  Biologists need to be 

proactive and ready to provide evidence to support freshwater mussel restoration programs and 

develop a positive relationship with the local press.  For example, agency personnel could offer 

to write an annual mussel restoration update published in Richlands News-Press/Clinch Valley 

News and Tazewell County Free Press.   Additionally, offering to write brief, informative 
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articles that describe the unique fauna of the region for the local press may alleviate concerns 

regarding conservation and economic development among residents and help to foster 

understanding of agencies responsible for mussel restoration and the mussel restoration program 

among local reporters.  Local newspapers often desire to print feature articles that focus on issues 

of local interest.  Inviting reporters to participate in the annual mussel monitoring surveys could 

provide an excellent avenue for delivering positive messages about mussels and aquatic 

environments. 

Partner with local conservation educators and school systems to deliver conservation messages 

to youth. 

 Research suggests that if educators make early connections with youth on conservation 

issues, those efforts may improve a child’s interest in and perhaps lead to beneficial changes of 

behavior among their parents regarding the conservation of natural resources.  However, 

educators in Tazewell County believed that their success in engaging current high school 

students in conservation activities was low.  The Certus Spill Outreach Plan offers an 

opportunity for potential partners to come together with the local schools to design and 

implement meaningful education modules about aquatic ecology, and mussel restoration in 

particular.  Williams Park Complex, Richlands, Virginia, was designated as a mussel release site 

at the September 29, 2004, Certus Planning Meeting.  The Park consists of Critterville 

playground, a walking and biking trail, and baseball fields.  The Clinch River is adjacent to the 

Park.  Representatives from Virginia Tech and the Richlands High School A.P. Biology class 

collaborated to augment mussel populations at the Park.  The activity was designed to be 

educational for both the teacher and students.  The USFWS should partner with Virginia Tech to 



 156

continue working with Richlands High School A.P. biology classes and other interested students 

to restore mussels at this site.   

 In developing additional strategies to work with schools, the USFWS should work with 

the Tazewell SWCD and Tazewell County Extension.  They have developed working 

relationships with the local school system.  Biologists with USFWS and VDGIF (i.e., biologists 

responsible for mussel restoration) should (1) meet with the SWCD and VCE to identify long-

term, feasible mussel conservation activities that USFWS could support through their Certus 

outreach fund that involves school children, and (2) determine methods to best incorporate 

additional conservation education into lessons at school.   

Enhance knowledge that Tazewell County is located at the headwaters of 4 watersheds.   

 Given that the headwaters of the Clinch River, New River, North Fork of the Holston 

River, and Big Sandy River originate in Tazewell County, these important waters all flow out of 

the county.  Conservation educators believed that important conservation education tasks 

included the need to highlight the unique water resources of the county, Tazewell County’s 

location at the head of four different watersheds, and the environmental implications that arise 

from those facts.  Most respondents agreed that upstream communities have a responsibility to 

protect downstream communities from pollution threats, but many were not aware that that 

responsibility was falling upon them, given their position in the Clinch River watershed.  For 

example, if information is printed in the local press by natural resource agencies, Tazewell 

County’s unique position could be highlighted in an article.  The SWCD, VCE, USFWS, and 

VDGIF should emphasize these facts as they work to develop strategies to incorporate 

conservation into school lessons. 
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MONITORING AND EVALUATION 

 This study was designed to gather baseline data on the knowledge, attitudes, and opinions 

of Tazewell County’s community on aquatic conservation and to develop recommendations for 

consideration to improve the existing Certus Spill Restoration Plan.  What is needed now is a 

plan to evaluate the outcome of any recommendations that may be adopted or implemented.  

Agencies and organizations interested in endangered species recovery should assess the 

effectiveness of outreach efforts perhaps after 5 years to determine whether implementation of 

the recommendations had any impact upon the community’s knowledge about freshwater 

mussels and ecosystems and their opinions on endangered species and recovery efforts.  If 

knowledge, attitudes, and opinions show no improvement after 10 years, outreach strategies 

should be reevaluated. 
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November 29 Focus Group Working Agenda 
 
1) Introduce myself.  Hi – my name is Kerry Linehan.  I want to welcome everyone and thank 

you for taking time out of your evening to meet with us tonight.  I hope that everyone has 
found the food and drinks.  If not, they’re in the back of the room – help yourself. I’m a 
graduate student at Virginia Tech in the Department of Fisheries and Wildlife Sciences.    My 
graduate research project involves a survey of Tazewell County citizens 

 
2) Introduce Steve.  This is Dr. Steve McMullin.  He is my major advisor and one of his many 

jobs as my advisor is to help me make sure we have a quality survey instrument – that we’re 
asking the right questions and in the right way so that we will be effective in what we’re 
trying to do.  He is here tonight to help me out and to take notes. 

 
3) Why have we invited you here tonight? 

a) I asked John and Elizabeth to gather a few people who would be willing to sit down with 
me and discuss the survey and help me to make it better.   

b) We will try to be done by 8:30. 
c) We’re doing this in a focus group format.  This just means that we’re here mainly to ask 

some questions, to listen and to learn how we might be able to make this survey better. 
d) I’m not going to try to convince you of anything.  I just want to ask some questions and 

hear what you think.  I hope that you do most of the talking, but if anyone has any 
questions for me, I will do my best to answer them. 

  
4) My research project (this information is in the letter to accompany the survey) involves: 

a) I’m currently working on my masters degree.  One of the graduation requirements is to 
conduct a research project, write a thesis, and be able to defend that thesis and the 
research.  My research project involves examining what people know and think about the 
aquatic resources of this area: Clinch River watershed and Tazewell County.   

b) The reason I am doing this is because numerous research projects have studied the 
aquatic resources of this region, but no study has been conducted to assess what the 
residents who live around these resources know and think about them.    

c) By understanding what residents know and think about the Clinch River and its 
resources, wildlife and fisheries managers will be more informed about how their 
decisions impact residents.  

d)  Results of this survey will be used to enhance an outreach program that was designed to 
convey information about the Clinch River and its resources to the residents of Tazewell 
County.  Hopefully, this research will make that outreach plan stronger. 

 
5) Before I ask you to complete the survey, I’d like for everyone to briefly introduce 

themselves. Please tell us your name, what part of Tazewell County you live in, how long 
you have lived here, and what you do. 

 
Introductions 
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6)  I am also sending around a sign-up sheet.  Because you are participating tonight you will not 
receive this in the mail. If I see your name in my random sample – I will delete your name 
from that list.   

 
7) First, I would like for you to take the survey 

a) Please read the cover letter and then complete the survey 
b) Please answer every question including the demographic questions on the last page. 
c) Please do not write your name on the survey. 
d) Feel free to write comments on the survey as you take it, but I also hope that you will 

verbalize those comments later on when we discuss the survey. 
e) Your answers are completely confidential and will be released only as summaries in 

which no individual’s answers can be identified.  Names will never be associated with 
responses or this survey. 

f) Just hang on to your survey until everyone is finished taking the survey.  I will collect 
them at the end of the meeting tonight. 

 
8) For me – start timing. 
 
 

Questions 
 

I’m going to go through the survey section by section starting with the front cover. 
I am looking for  

• Constructive criticism 
• Ways to make this better 
• Ways to make unclear concepts more clear 
• Ways to make sure the residents will be able to understand the directions and the 

questions 
 
1) I put a confidentiality statement and a tracking number on the cover of the survey.  How 

confident do you feel that your answers will remain anonymous?  Do you think this 
statement with a statement in the accompanying letter will be enough to tell people that their 
answers will remain completely anonymous?  If not, what else can I do? 

 
2) Randomization statement:  If you received this questionnaire in the mail, would your family 

follow those directions? 
 
3) Knowledge section.  These questions – there are about 22 of them – were designed to assess 

how aware residents are of freshwater mussels, water quality, and the Clinch River. 
a) Are the directions clear? 
b) Is the description of freshwater mussels adequate? 
c) What do you think of that scale?  Was it confusing?   . . .  Let them answer . . . Do you 

think it took too much time to answer this section because of the scale? . . . Let them 
answer . . . Would it have been easier to answer these questions if there were fewer 
choices? T/F/DK? 

d) Are there any questions you feel are confusing? 
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e) Are there any words you feel are confusing? 
f) Are there any concepts you feel are confusing? 
g) Let them answer . . . 
h) In another focus group I conducted, there were concerns about question 19 – floodplains.  

Do you think that in general, people know what floodplains are? . . . Let them answer . . . 
Is there a better way to ask about this concept? 

i) Does anyone want to know the correct answer for any specific questions? 
 

4) Question 2 – attitudes.  This section involve trying to assess the different attitudes people 
may have about freshwater mussels 
a) Are the directions to the section clear? 
b) What do you think of this section? 
c) Are there any questions you feel are confusing? 
d) Are there any words you feel are confusing? 
e) Are there any concepts you feel are confusing? 

 
5) Questions 3 – 6: opinions.  This is the beginning of those questions that were designed to try 

to gauge opinions on more specific issues in the county. 
a) Are the directions to the section clear? 
b) Are there questions that you feel are confusing? 
c) Are there words you feel are confusing? 
d) In the list of “who should be responsible for maintaining good water quality . . .” Who 

did I leave out? 
e) In the list of “Town and County administrator responsibilities” did I overlook something, 

a responsibility that should really be included that I did not include. 
f) Flood plains – again is this concept too confusing? . . . . Let them answer . . .  In another 

focus group I conducted – the folks thought that “floodplains” should be explained in the 
survey. 

g) Any issue that I left out – What else do you think would be helpful to ask? 
 
6) Where do people get their information?  We’re just trying to figure out what are the major 

conduits of information in Tazewell County.  What did I leave out in this section? 
 
7) Specific outreach items section:  Did I leave something out?  I’m strictly asking about 

outreach items or events that cover freshwater mussels and the connection to water quality. 
a) What about water wizard week? Let them answer . . . Are freshwater mussels covered 

here?  This survey is targeting adults; however, kids might bring this information home. 
 
8) Demographics section  

a) I included another confidentiality statement.  Does that make you feel comfortable filling 
in this section? 

b) Question 10 – Where do you live?  Does “outside town limits” cover all those folks that 
live in the county, but not within town limits?  Is that understandable?  Is there a better 
way to ask this? 
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First Mailing 
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Second Mailing 
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Third Mailing Postcard Format 
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Fourth Mailing: Second Survey Packet Letter 
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Final Closing Postcard 
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The following questions are designed to assess your familiarity with concepts related to 
freshwater mussels and their conservation.  Please tell me if you think each statement is true or 
false.  If you don’t know, please say don’t know. 
 
1. The Clinch River system begins in Tazewell County. 
2. Sedimentation is the most common form of pollution in rivers. 
3. More native mussel and fish species live in the upper Clinch and Powell Rivers in Virginia 

than most rivers in North America. 
4. Fishing where endangered mussels occur is illegal. 
5. Lots of mud and silt suspended in river water does not bother freshwater mussels. 
6. Some mussels can filter many gallons of water each day. 
7. Using freshwater mussels as bait is illegal. 
8. One species of mussel found in Indian Creek and no where else in the world is in danger of 

going extinct. 
9. The presence of many different species of mussels in a river indicated that the river has good 

water quality. 
10. The majority of freshwater mussel populations in Southwest Virginia are not declining. 
 
 
The following 3 questions are intended to assess your opinions on specific issues pertaining to 
water quality and Tazewell County. 
 
1. On a scale from 1 to 4, where 1 is very important, 2 is somewhat important, 3 is not very 

important, and 4 is not at all important, how important to you is the quality of the water that 
flows in the Clinch River? 

2. On a scale of 1 to 4 where 1 is very concerned, 2 is somewhat concerned, 3 is not very 
concerned, and 4 is not at all concerned, how concerned are you about the present quality of 
water in the Clinch River? 

3. In your opinion, the quality of water that now flows in the Clinch River is 1: excellent, 2: 
very good, 3: good, 4: fair, 5: poor, 6: unacceptable, 7: don’t know. 

 
Please tell me whether you strongly agree, agree, are neutral, disagree, or strongly disagree with 
the following 2 statements. 
 
1. Economic development and conservation of our natural resources can occur at the same time. 
2. The presence of endangered freshwater mussels has little impact upon economic 

development of the county. 
 
The last three questions are demographic questions.  I understand this information may be 
personal.  However, I need this information to help us determine if our random sample truly 
represents Tazewell County citizens 18 years and older.  Your responses to these questions and 
this survey are strictly confidential.  Your name will never be associated with these questions and 
this survey. 
 
1. Where do you live?  Town of Tazewell, Richlands, Cedar Bluff, or outside town limits?  If 

outside town limits, where? 
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2. What is your age?  18 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, 75 to 84, or 85 or 
older? 

3. What is the highest level of formal schooling you have completed?  Less than high school, 
some high school, high school graduate or GED, technical training, some college/associates 
degree, bachelors degree, masters degree, or Ph.D., M.D., J.D., or equivalent? 

 
Record male or female. 
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1) Knowledge/Awareness 
 

a) Want more knowledge 
 

i) I with that I could learn more . . . I never knew that this was happing in my own 
community. 

 
ii) I will try to read more info about freshwater mussels in Tazewell County. 

 
iii) Please let me know how clean the water is in the Clinch and can we eat the fish and 

frogs out of the river.  Thank you. 
 

iv) I am sorry I don not know very much about mussels.  I would like some information.  
As a Senior, I do not take part in any of the outdoor activities.  I walk. 

 
v) I don’t know much about the mussel.  Guess I need to educate myself on the little 

feller. 
 

vi) What is a freshwater mussels 
 

vii) What’s a mussel good for? 
 

viii) I would like to know the correct answers to some of the questions asked. 
 

 
b) Lack of knowledge 
 

i) I really have no idea what mussells do.  I remember hearing about the issue.  Usually 
people comploining about the money being spent on mussells when we have a lot of 
other pressing issues.  Drug abuse, child abuse, etc.  The impression we get is that the 
state of VA assumes we are all rednecks.  It gets old. 

 
ii) I am not familiar with mussels.  I do believe we need to protect all of our stream and 

water animals.  We need to protect all of our environment. 
 

iii) I have very little knowledge of the mussels and their effects on water quality.  I am 
not sure there are enough mussels living the Clinch river to ever clean the water back 
to a natural state.  As you may determine by my answers to this survey, I am very 
concern about the water quality.  Water taken from the Clinch River for public use 
has to be heavely treated before use.  I do not feel that our water quality will ever be 
restored to their natural state. 

 
iv) It is obvious I have much to learn about mussels.  We desire to see them protected if 

necessary, but hopefully without an extreme amount of government regulations. 
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v) I think, farmers, business, and citizens should make an effort to keep our streams 
clean, but not only the streams (just for mussels sake) but for our consumption and 
use.  Also an effort to clean the roadways and old burned homes or dilipaded homes 
and junk cars etc should be a concern also.  This may not be the correct department to 
write this to, but I’m letting you know my view on cleaning up Tazewell County.  I 
may not know about mussels, but I do fully understand the need to clean up Tazewell 
County Roadways! Etc.  You have my permission to forward my comment to the dept 
it concerns. 

 
vi) I do not know about freshwater mussels. 

 
vii) I’m sure I don’t know much at all about fresh water mussels. 

 
viii) My opinion is that, in general, knowledge about our mussel population is poor.  

Sadly, I fall in this category also.  I would like to have a better understanding, as I 
enjoy fishing the Clinch River very often.  I also feel strongly about Tazewell 
Countys need for economic growth, and I hope, and believe growth and environment 
can co-exist. 

 
ix) I don’t understand that much about mussels, but if they clean the water we need to 

take of them, as long as it is done in a mutual manner with the people.  In other words 
mussels can’t be put above the people and there opinions, to where the people don’t 
count. 

 
x) I’m in favor of protecting all wildlife, especially those who provide a service to the 

environment, although I haven’t heard anything about mussels in our rivers.  I have 
seen some empty shells in a local river and they looked like periwinkles on the 
seashore and I wondered why they were in the river.  I dont favor protecting wildlife 
to the detriment of humans though, if a compromise can be mad to benefit both man 
and animals. 

 
xi) I have not been educated about the need of mussel in our creeks.  I do understand that 

their presence indicates a clean water.  I feel that development should not be stopped 
over mussel but that mussel needs to be protected. 

 
xii) I don’t feel I’ve been very helpful, but honestly this is the 1st I’ve heard mentioned 

anything about mussels in Tazewell County.   
 

xiii) I confess I am not as knowledgeable on this subject as I perhaps, should be.  But I 
applaud any and ALL efforts that are made to protect the environment.  Every day, 
we seem to drive into extinction another species.  So, I say to all agencies and 
citizens, keep up the good work!  Yes, please send me a copy of results. 

 
xiv) I really have not heard a lot about mussels since the spill at Cedar Bluff.  It would 

be good if we could see more about them in future.  If I could do anything to help let 
me know. 
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xv) We are all ignorant in different ways; I am ignorant on subject of main theme here 

(mussels).  If they are indeed vital indicators of environmental concerns and 
important aspects of balanced eco-system, more emphasis and funding and 
regulations should be exercised.  I personally believe this planet and this nation is on 
a collision course with environmental, social and religious disaster because of 
disregard by national leaders of critical factors (illegible) dominance exploding 
populations (energy demands and religious fanaticism abroad and domestically)  

 
xvi) Dear Sirs:  I’m returning this survey as I don’t know any thing about this.  Sorry 

about it. 
 

xvii) We don’t know anything about the mussels, so we can’t answer your questions.  
We don’t even care anything about the mussels.  One thing we would like to know is 
why so much fuss about the mussels.  We live in a flood plain.  I no nothing about 
“mussels,” your letter is the first time I heard the name mussel.  How can I 
commitment when myself, and all of Tazewell don’t know what you are talking 
about.  All we know with the Fresh-water mussels who knows may be you and the 
Department of Fisheries and Wildlife Sciences are opening a “can of worms” on us. 

 
xviii) I am returning your survey paper  I am an old lady and I don’t know a thing about 

all this.  Maybe someone else will.  Thank you. 
 

xix) I am returning this questionnaire because I don’t know that much about the 
subject. 

 
xx) I’m not very educated on the freshwater mussells.  I do a lot of fishing in Little and 

Clinch Rivers during the summer and on good days of fishing I’ll bring my fish home 
to fry so that makes me real concerned about the water clarity and cleanliness 
especially the Clinch.  I’ve noticed of the years the Clinch just looks dirty and I rarely 
eat fish out the Clinch that’s the reason I fish Little River more. 

 
xxi) I am sorry I don’t know much about mussels.  I have read some about them in 

Clinch River. 
 

xxii) Sorry I am not informed enough to be of more help! 
 

xxiii) I am sorry we weren’t more help but we didn’t know anything about mussels or 
some of the other questions. 

 
xxiv) Attention: I know nothing about these mussells, so I am not answering anymore 

questions.  Should be good for the Clinch river.  I will be in agreement anything thats 
done. 

 
xxv) I don’t know anything about mussel 
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xxvi) I know nothing about mussels.  I don’t want to know anything about mussels. 
 

xxvii) I do not want to participate in this survey.  I do not know enough about the 
mussels in the Clinch River, etc.  Thank you. 

 
xxviii) I know nothing about this 

 
xxix) I do not know anything about mussels. 

 
xxx) I’m not that familiar with Clinch River and questions concerning mussells.  My 

answers would not help. 
 

xxxi) I do not know much about the ecology of Tazewell County. 
 

xxxii) I choose not to complete the enclosed form because I’m not familiar with the 
Clinch River happenings.  Most of the land is posted, making it impossible to access.  
And, I don’t know about muscles either.  So – please remove my name from your list. 

 
xxxiii) We do not know anything about the mussels in the Clinch River. 

 
c) More awareness needed 

 
i) I am very glad to receive this survey.  I think more awareness needs to be made about 

this issue and more people need to be addressed with it.  I’ve lived here all my life 
(27 yrs) and only found out LAST year that mussels even exist here.  If more people 
were aware, maybe more would get done.  Thanks! ☺ 

 
ii) Get more information printed in newspaper. 

 
iii) Most of the information comes out of Cedar Bluff. 

 
iv) Most of what I know is coming from the water conserv. Project and the Clinch Valley 

Press – more extensive education to the public is needed regarding the Clinch River 
Mussel. 

 
v) There is not enough positive press on this subject. 

 
vi) I would like a pamphlet or a little information on the values and/or impact of 

freshwater mussels on Clinch River. 
 

vii) While mussels are an important part of the ecosystem, agriculture is not only 
economically important; it is culturally, historically and aesthetically important.  I 
feel more information is needed on mussel populations and activities believed to 
impact mussels and water quality.  The biggest threat in southwest Virginia to water 
quality is development in floodplains. 
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viii) I encourage the continued education of Tazewell County citizens concerning 
water quality improvement.  I am interested in seeing the results of this survey, and 
the proposed future educational activities pertaining to the Clinch River. 

 
ix) Mussels are very important to our ecosystem and all forms of life that dwell in the 

rivers depend on their ability to “clean” the water from the smallest to the largest.  
People need to know more about this information, for education is the key to 
everything. 

 
2) Environmental Opinions 
 

a) Ecosystem Concern 
 

i) I applaud your effort.  We need to be good stewards of our environment.  Sometimes 
we humans forget the tremendous interdependence of all living things . . . including 
us 

 
ii) We need to understand/remember that we will mess up the entire ecosystem is we 

mess up/destroy life in the water (rivers, oceans, etc.) 
 

iii) In my opinion the health of mussels and other aquatic animals are a direct reflection 
of the health of our entire ecosystem.  If they are sick and dying then we too must be 
taking in the same poisions ect . . . as they are.  To protect our streams and rivers is a 
step in protecting ourselves and our future generations. 

 
iv) Its good to know someone somewhere is concerned about our ecosystem.  Evidently 

mankind as a society has lost touch with Mother Nature and therefore is bringing 
about his own demise – maybe somewhere in the eons of the future things will 
change. 

 
b) Decline 
 

i) The total number of fish has really declined.  Game fish, the most, there are hardly 
any bull frogs left.  I don’t see many Damsel flies or Dragon flies.  Indian Creek was 
in the past full of spawning fish in the spring.  These may be because of mining 
sediments or a smaller dam at Cedar Bluff.  I remember seeing what we called clams, 
as a kid fishing Indian Creek  

 
ii) I confess I am not as knowledgeable on this subject as I perhaps, should be.  But I 

applaud any and ALL efforts that are made to protect the environment.  Every day, 
we seem to drive into extinction another species.  So, I say to all agencies and 
citizens, keep up the good work!  Yes, please send me a copy of results. 

 
iii) We are all ignorant in different ways; I am ignorant on subject of main theme here 

(mussels).  If they are indeed vital indicators of environmental concerns and 
important aspects of balanced eco-system, more emphasis and funding and 
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regulations should be exercised.  I personally believe this planet and this nation is on 
a collision course with environmental, social and religious disaster because of 
disregard by national leaders of critical factors (illegible) dominance exploding 
populations (energy demands and religious fanaticism abroad and domestically)  

 
iv) I have grown up fishing the Clinch.  I have seen a decrease in the smallmouth 

population.  The State has done none or very little to deal with this problem.  I feel 
that dealing with the mussels in the area will certianly help the river in general.  
However I do feel that there should be more active effort to recover the smallmouth.  
The spill that affected the mussels also killed smallmouth, but millions weren’t spent 
to help them.  I understand the endangered issue, but I do feel the money should have 
been put to use on the bigger picture.  Instead of the mussels individually.  I have 
been by Buller Hatchery to your facility and do think that your project is a good thing 

 
v) We don’t even have frogs anymore.  When they do come back and we have high 

water, it must wash them away.  We haven’t heard a frog in a very long time.  So if 
the frogs disappear during the high water, wouldn’t the mussels? 

 
c) Need Protection 

 
i) I am not familiar with mussels.  I do believe we need to protect all of our stream and 

water animals.  We need to protect all of our environment. 
 

ii) God gave us humans dominion over all things on earth but we have done a poor job 
of caring for them.  Thanks for your conservation and education efforts. 

 
iii) I am very much concerned about our natural environment and what can and should be 

done to preserve it. 
 

iv) I believe it is very important to protect the environment and all its living creatures.  I 
will be happy to help in any way I can. 

 
v) All animals have a right to exist, and it is our duty to protect all animals from extinct.  

The first step in doing this is to protect our water supply. 
 
3) Clinch River Opinions 
 

a) Pollution 
 

i) Water in Clinch River is low, pluted river gross taking over.  Land owner’s has land 
posted on both sides of river no trespassing.  Whos in charge of rivers in VA.  Local 
Goverment, State Goverment, Federal Goverment, Farmers Business Citizens None. 

 
ii) Clinch River is pretty well polluted with raw sewage and industrial leakage. 
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iii) Grand Father clauses in Tazewell Co. allow washer/dryer, sewage and dishwasher 
discharge to enter the river.  I’ve seen it first hand. 

 
iv) The Clinch tail waters and Knoxville waters are 100% better than mid waters. From 

Richlands and below, the body is wider, deeper, and cleaner.  Is it maybe the local 
citizens of Tazewell County, and surrounding areas not being concerned?  Or natural 
erosion widening the river? 

 
v) I think the Clinch River is highly polluted.  I have lived near it for 14 yrs.  Fish have a 

high oily taste – not edible. 
 

vi) I think that a lot could be done to keep Clinch River and our lakes cleaner and our 
streams by not leaveing trash on banks, what you take with you to eat or drink put 
trash in bag bring it back home with you. 

 
vii) I think the River needs to be cleaned up 

 
viii) The Clinch needs to be cleaned of trash cars, tires, silt, household products.   

 
ix) There is raw sewage being dumped into the Clinch in the town of Tazewell.  Shame, 

shame! 
 

x) What about the salt and chemicals from snow removal running in Clinch River?  
 

xi) I think, farmers, business, and citizens should make an effort to keep our streams 
clean, but not only the streams (just for mussels sake) but for our consumption and 
use.  Also an effort to clean the roadways and old burned homes or dilipaded homes 
and junk cars etc should be a concern also.  This may not be the correct department to 
write this to, but I’m letting you know my view on cleaning up Tazewell County.  I 
may not know about mussels, but I do fully understand the need to clean up Tazewell 
County Roadways! Etc.  You have my permission to forward my comment to the dept 
it concerns. 

 
xii) At present the Clinch needs cleaning up very badly 

 
xiii) Closer att. for polluting by business along the Clinch River closer att. to filling 

and chocking off the flow is most important due to flooding  This is important to me 
 

xiv) What has gone we need to leave it that way.  Unless humans have had a hand in it 
ex. pollution. 

 
xv) The fish that were killed, in the Chemical spill at Cedar Bluff in Clinch River.  All so 

should have been replaced as well as the mussells.  All the streams that empty in to 
the Clinch River, need to be cleaned up as well as the river its self.  The stream’s 
don’t have any place to run except all over their banks, because the stream’s are so 
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full of trash like tires, stove’s brush top soil (indecipherable).  I weould like to see 
some wall eye fish stocked and some catfish in the upper Clinch river 

 
xvi) I have lived in Russell and Tazewell Counties all my life.  The quality of the 

Clinch River is shameful.  I am truly sorry that I have not done more myself.  Please 
help to bring back the rivers to their conditions that I had as a boy.  Thank you 

 
xvii) Thanks to the volunteers that help clean up the Clinch River.  Thanks for saving 

Fresh Water mussels. 
 

xviii) I grew up in an area with, what once was a beautiful stream.  Throughout the year 
I saw this stream and surrounding area’s polluted beyond belief.  If all people – 
citizens –would look at the beauty instead of destroying it the world in my opinion 
would be a lovelier place. 

 
xix) I live about ¼ to ½ mile from where Indian Creek starts on the east side.  I get my 

drinking water from a spring where I live.  My neighbors have a cattle operation 
above my property.  I’m concerned about my quality of water, and what I can do 
about the run off of cattle waste. 

 
xx) Clinch River is one of our most important natural resourses in Tazewell Co.  I have a 

real concern that the logging activity has increased dramatically and I am afraid the 
impact of this will negatively impact our watershed!  I frequently see small streams 
that are muddy because loggers don’t appear to have any concern.  Is there any 
monitoring by local or state government? 

 
xxi) People are filling in and around the Clinch, and also burying automobiles.  

Nobody seems to want to prevent that. 
 

xxii)  I am going to go around each house and ask them to write their views down, but 
are concern will be not for mussels but for you to get financial assistance from the 
government to get all the pollution, garbage, refigadures and all the rest of mess that’s 
been there in the Clinch River for many years, we have asked the Town of Tazewell, 
the local government to clean it out and they are like talking to a Brick-wall.  If you 
can do it soon as possible, this summer would be nice.  Also, with the Clinch River 
sourounding us we live in a flood zone.  Every time it rains heavy, we get flooded out 
– some in our home and some get flooded in the basement. Also, when my family 
[name omitted] and her sister and brothers lived here, I don’t know whose doing that 
was, but for many years the Town of Tazewell ran these people commode or sewage 
line was run into the Clinch River and for many years, those Bastards had my family 
and neighbors drink their own pee or urine.  I feel with great feeling, they don’t know 
it, but some one greater than I are going to take care of them.  If I didn’t mention the 
other, their “feces” was in that drinking water.  Tazewell has 3 beautiful parks or play 
ground, most of the people you and old like to fish, every time I go there, theres 
nothing but fish you get out of a fish bowl minnows that stoped me and others from 
going to the parks, if the Department of Fisheries and Wildlife Sciences want to do 
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something constructive, spend some of that government money – stalk all three 
fishing ponds at the parks and keep them stalked at all times. 

 
xxiii) I heard my neighbors talk about they wanted the Clinch River cleaned behind 

their houses, but its never been done. 
 

xxiv) I’m not very educated on the freshwater mussells.  I do a lot of fishing in Little 
and Clinch Rivers during the summer and on good days of fishing I’ll bring my fish 
home to fry so that makes me real concerned about the water clarity and cleanliness 
especially the Clinch.  I’ve noticed of the years the Clinch just looks dirty and I rarely 
eat fish out the Clinch that’s the reason I fish Little River more. 

 
xxv) One of the biggest problems is the raw sewage running into the river from homes. 

 
xxvi) I think this survey and related studies are just a waste of effort and taxpayer funds.  

Concentrate on stopping and elimination existing pollution, ie sewers, and dumping 
and the river will begin to show a big improvement in water quality and aquatic life. 

 
xxvii) The Clinch River is filthy.   

 
xxviii) I do not think Tazewell County has done no where near enough to control 

pollution into the Clinch or any creek in Tazewell.  There are still so many sewers 
running into our waters and from experience they will not do anything about it.  There 
have been people from your school on my father’s farm, to check on the mussels.   

 
xxix) I am more concerned with the chemical pollution ie, sewage or business 

chemicals, than agricultural (small scale) pollution or things people do legally on 
their land. 

 
xxx) My parents and I have had a home right on the Clinch River for 36 years.  We 

witnessed the chemical spill which occurred a few years ago at Claypool Hill.  Even 
though it was stated that the chemical was not dangerous I did not agree.  My 
daughter and I took pictures of dead fish and that floated to the tap of the water in a 
very short time after the spill.  There was a blue settlement on the bottom of the river 
for a year or two afterwards.  It is hard for me to believe this was not dangerous.  We 
maintain the area we live in, however I am concerned about the trash and number of 
large trees which have fallen and are now blocking areas of the river.I would like to 
see the town and N. and W. Railroad work together to clean up the river banks.  N 
and W cut trees and brush and then leave it lying there to rot and leave and unsightly 
mess. Thank you for your efforts. 

 
xxxi) I am more concerned about people dumping trash in the river than I am about 

mussels.  I have never seen on e and don’t know what they are or what function they 
perform to hurt or help the river.  We get a report every year about the condition of 
the water.  I try not to think about the water when I drink it.  I know the river is dirty, 
at the very best. 
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xxxii) To my knowledge the only clean up demotrastions are when there is flooding.  As 

that of gas tanks, oil leaks – in which the Hazemat Bags where left as trash – (not 
their intented purpose.)  Overgrown brush and trash stopping the flow of water – 
causing flooding.  The town of Tazewell’s courthouse trashcan blocking the water 
flow and causing flooding to houses in a no flood zone.  It would be great to see more 
attention to be given to the Clinch’s welfare.  This does take time, money, and people 
of taz.  But if made aware of the devastion’s of letting the Clinch worsen – Those 
assets could come available.  As a parent, I understand the importance of conserving 
our environment for the well-being of our children.  Thank you.  * with gas tanks 
their philosophy is to move the gas tanks up when flooding is occurring.  It looks like 
a couple of time’s the fire dpt. Had to rescue the “empty tanks” – are they really 
empty? 

 
b) Clinch is cleaner now 
 

i) I grew up beside the Clinch River in Cedar Bluff.  I fished with mussles while 
growing up.  When I was young, everybody’s sewage went into the river.  That is no 
longer being done.  As a result, the river is much cleaner now. 

 
ii) I don’t think that any decline in the population of mussels is related to pollution and 

sedimentation as you imply.  I grew up on the Clinch.  It was much more polluted in 
the 1960’s than now.  Any decline in mussel population is due to decrease in certain 
“trash” fish population due to stocking by Game and Inland Fisheries of non-native 
muskies in the 60’s and 70’s. 

 
c) Solutions/Suggestions 
 

i) If the Clinch River is cleaned out and banks are cleared of rubbish and brush, 
everything else will fall into place. 

 
ii) I think that a lot could be done to keep Clinch River and our lakes cleaner and our 

streams by not leaveing trash on banks, what you take with you to eat or drink put 
trash in bag bring it back home with you. 

 
iii) All the hype about mussels isn’t the answer.  Reduce the polution and the mussels 

will take care of them selves.  All this restrictive crap on fishing and water activity 
doesn’t stop polution!!!  It is getting pretty ridiculous!  Reminds me of the spotted 
owl stuff! 

 
iv) Clean riverbanks of trash and industrial waste, Cavats Creek at River Jack section of 

Town of Tazewell.  Stop open sewer lines from flowing into Clinch River from River 
Jack section of Town of Tazewell to (???) section of  Tazewell County. 

 
v) I believe the Clinch River is a very valuable asset to Tazewell County.  In my opinion 

this river should be restored to its original condition as much as is possible. (1) This 
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could be done by having clubs, originazations, sportsman groups, individuals, Town 
and State governments involved with a a-dopt a Clinch River project to clean and 
restore the River. (2) I believe an item should be set up where a portion of the citizens 
income tax refund could be given for this purpose. (3) Then I believe the “game 
commission” shoulod be involved by stocking trout in this River throughout Tazewell 
Co.  In this way I believe we would providing all our citizens a way to enjoy and 
appreciate this River.  I believe the muskie’s should be removed from this river since 
they are destroying the natural habitat in the stream.  Thanks. 

 
vi) More emphasis should be put on cleaning up our streams removing tires, 

refrigerators, car frames etc.  People that trash and pollute streams and roadways 
should be fined to the extent that will insure they never do it again.  Second offenders 
should get some hard time behind the steel bars. 

 
vii) I approve of the protection of mussels but would really like to see our river banks 

cleaned up.  I feel we are missing out on the recreation opportunities of the Clinch 
River (canoeing boating, etc.) 

 
viii) Some people have posted their land, some say because of the mussels.  I strongly 

disagree against this, people have fished this river for years.  There’s still mussels.  
There should be more pollutant clean up, such as from runoff, extra safety precaution 
and inspection to prevent accidents from industrial bussiness. 

 
ix) Everyone needs to come together and help take care of our water and our natural 

resources. 
 
4) Economic Development and Conservation 
 

a) Need coexistence 
 

i) My opinion is that, in general, knowledge about our mussel population is poor.  
Sadly, I fall in this category also.  I would like to have a better understanding, as I 
enjoy fishing the Clinch River very often.  I also feel strongly about Tazewell 
Countys need for economic growth, and I hope, and believe growth and environment 
can co-exist. 

 
ii) There must be a balance between development and the environment.  I feel with 

today’s technology and engineering skills we can accomplish both. 
 

iii) While I strongly agree that we need to preserve our habitat and endangered species I 
do not know that there is a lot of the mussels in our county that are endangered.  We 
also do need economic development in a county that is suffering in this particular 
subject.  Thanks! 
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iv) A partnership between landowners and gov’t agencies will best address river issues.  
The local quarry runoff/dust has already killed all the mussel population at my 
location.  I can remember playing with them and seeing 1,000’s as a young girl. 

 
b) Need economy and conservation, however, people first 
 

i) I know it’s very important to keep our rivers streams clean.  Also, at the same time 
we need jobs here in Southwest, VA.  (Tazewell, Buchanan Counties) have high 
unemployment rates.  There are many of our people (especially young people) having 
to relocate to other areas.  I really hope this area don’t turn into a retirement area.  
There aren’t any jobs, yes we need to think about clean river, streams and but without 
people???  People should come first, in this area there is not enough people interested 
in jobs for our people. 

 
ii) I understand that mussels both clean our waters and are endangered, but preventative 

measures should be taken or enforced to keep our streams and rivers clean.  As far as 
the endangered mussels go I really don’t feel that they should hold up any 
development and industry.  Economic growth, or most of all the building of a lake 
that would provide business opportunities, and recreation and would probably not 
harm the mussels and would provide them more space at the bottom of the lake 
anyway. 

 
iii) It would be great if politicions and aquatic biologist could find a way to ensure the 

protection of the endangered mussel species and allow for economic growth.  Jobs are 
a much needed financial asset to this area; while mussels deserve the right to grow, 
reproduce and exsist.  The economics also suffer in the area due to limited industrial 
development.  Mussels or jobs?  I beleive most people in the area would prefer jobs. 

 
iv) I am glad of all the animals and fish I and my family see.  But, I believe our gov. puts 

too much emphasifen on preserving some species of animals over the good of 
individuals.  But I believe the good of people is more important than a mussel.  I 
think the E.P.A. has far too much power and influence in our government.  I do not 
believe that muddling up the water or digging around streems will kill or hurt the 
system even nature does this.  If people and economy do not grow who will care 
about a mussel. 

 
v) It’s hard to give an honest answer to some questions with multiple answers because 

you may not totally agree with any of them.  I believe in conserving our environment 
and natural resources but I think we have a tendency to go overboard at times.  I also 
have seen circumstances where nongovernmental organizations have held private 
property owners hostage by preventing them from marketing or developing their 
property. 

 
vi) I believe that the Richlands area has faced yearly flooding due to the failure of river 

dredging.  I believe there is way that the Clinch River can be enlarged and cleaned 
without harming the mussel population.  The river is not and cannot ever be in its 
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natural state as long as any person owns land adjoining the river.  Trash accumulates, 
silt builds up and the river floods.  For man and mussels to share the use of the river, 
compromise must occur.  The Clinch should be dredged and its banks enlarged. 

 
vii) I think protecting mussells is a great thing to a certain point. 
 
viii) I don’t understand that much about mussels, but if they clean the water we need to 

take of them, as long as it is done in a mutual manner with the people.  In other words 
mussels can’t be put above the people and there opinions, to where the people don’t 
count. 

 
ix) I believe in maintaining as much of our natural resources as possible, but to costs 

governments thousands of dollars in cost and delays to save less than a dozen 
mussells is going too far.  

  
x) Save the Shells!  21st Century’s Save the Whales on a smaller by scale but lager by 

size, or is it vise versa?  #1 rule of thumb, there will be no economic development if 
we do not take care of Mother Earth!  I am for any kind of conservation, but the fine 
line of conservation will always meet the fairly larger line of economic development.  
I am asked (are the mussels important?)  I say yes.  But I ask (Is crossing the creek or 
river in my tractor to feed livestock important also?).  P.S. Please forgive any 
mistakes on spelling or grammar.  Please send results. 

 
xi) I’m in favor of protecting all wildlife, especially those who provide a service to the 

environment, although I haven’t heard anything about mussels in our rivers.  I have 
seen some empty shells in a local river and they looked like periwinkles on the 
seashore and I wondered why they were in the river.  I dont favor protecting wildlife 
to the detriment of humans though, if a compromise can be mad to benefit both man 
and animals. 

 
xii) I have not been educated about the need of mussel in our creeks.  I do understand that 

their presence indicates a clean water.  I feel that development should not be stopped 
over mussel but that mussel needs to be protected. 

 
xiii) I can appreciate the importance of mussels, I just cannot put their welfare ahead 

of Humanity.  If you will check, in the Cedar Bluff area this has happend a couple of 
times, one good example is the old bridge located on Old Mill Road in Cedar Bluff. 

 
xiv) I know it’s very important to keep our rivers streams clean.  Also, at the same 

time we need jobs here in Southwest, VA.  (Tazewell, Buchanan Counties) have high 
unemployment rates.  There are many of our people (especially young people) having 
to relocate to other areas.  I really hope this area don’t turn into a retirement area.  
There aren’t any jobs, yes we need to think about clean river, streams and but without 
people???  People should come first, in this area there is not enough people interested 
in jobs for our people. 
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xv) Although maintaining an environmental balance is important to me, I must admit that 
economic growth is my single biggest concern for the Richlands area. 

 
xvi) Your survey reflects a built in bias, therefore questions do not determine all 

attitudes.  We as a society have God given talents to have industy and development 
and wildlife coexist, it takes care to do so.  I find environmentalist are only happy 
with a mythic pre human environment and work toward that goal, God our creator, on 
the other hand gave us dominion over the earth and it’s creatures, He wants good 
stewardship not a mythic pre human environment  

 
c) People first without regard for conservation interests 
 

i) The obsession with mussels seems to be a waste of time and money.  Who cares!!  No 
one I know eats them, I know nothing significant they contribute to our economy or 
environment.  I don’t want economic development hampered by a silly clam. 

 
ii) This is a very poorly worded survey.  Things have gone extinct since the beginning of 

time.  So why should their preservation be more important than the welfare of our 
citizens and costing us more to get fresh water and sewer to our tax paying citizens. 

 
iii) The mussel issue in Tazewell and Russell counties has the potential to spell economic 

disaster for agriculture and business expansion.  FOLLOWING COMMENTS ON 
PG 7:  1) As a former VDOT employee, I recall the prevention of maintenance of 
roads near Clinch River.  2) I previously rented a farm adjoining the Clinch River for 
pasture until the mussel issue came up.  I rented other pasture without any river 
frontage at a higher price. 

 
iv) This mussel thing is causing flooding in this area and hindering future industrial 

development and therefore you lose jobs and good living fore our people 
 

v) All things have a right to life yes, but God made things to balance on the food chain.  
When it comes to mussels my opinion would be this.  If it comes to loosing mussels 
or creating jobs or quality of life for the residents around.  Go for jobs or quality of 
life for residents.  Transplant the mussels else where.  What good are they laying in a 
river around residents living pay check to pay check and struggling for that.  Tazewell 
Co. needs to get priorities straight.  We need jobs to keep youth in this area our 
children and adults have to leave the area to make a decent wage to live.  Forget 
mussels think people think life.  Get your P’s and Q’s in a row.  I would like a copy 
of results. Thanks. 

 
vi) Research and restoration of the mussels as it now stands will never be acceptable to 

the people of S.W. VA or VA. as far as the people are concerned.  The program can 
not disrupt peoples lives.  You can’t deplete one branch of wildlife for another, which 
is being done with this program.  Among others, which you are in denial we watch 
the game species and management go down every year.  These are game species that 
are watched and seen and a profit made from and you asked the people to surport 
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something that most people can’t see and don’t want to see.  Never happen!  Mussels 
are great, but at what cost! 

 
vii) From my own experience with local government, it is impossible for property owners 

to get anything done concerning erosion on Middle Creek because of the mussels.  
The mussels are an excuse for the local and/or state government not taking care of the 
creeks in my opinion.  I’m all for trying to clean up their habitat, but people should 
come before mussels. 

 
viii) Preservation of mussels or any other plant or animal should never take presidence 

over human life.  Human preservation is most important and our natural needs are 
more important than preserving a mussel or any other animal such as creatures in 
Alaska. 

 
ix) Mussels are animals and have no rights.  People are responsible to use the Earths 

resources wisely.  Both animals and natural resources.  People have rights nothing 
else.  Everything on the Earth was provided for mans wise use. 

 
x) I don’t think that Freshwater mussels should have a higher quality of Life than 

Tazewell County residents.  The mussel shouldn’t stand in the way of development, 
for a higher quality of life for humans, I.E. controlling flood waters. 

 
xi) I understand that mussels both clean our waters and are endangered, but preventative 

measures should be taken or enforced to keep our streams and rivers clean.  As far as 
the endangered mussels go I really don’t feel that they should hold up any 
development and industry.  Economic growth, or most of all the building of a lake 
that would provide business opportunities, and recreation and would probably not 
harm the mussels and would provide them more space at the bottom of the lake 
anyway. 

 
xii) I have no problem procting wildlife, but when you put a mussel well being ahead of 

humans.  That is going too far.  God gave man dominion over animals. Gen I 
 
xiii) Are mussels more important than peoples lives and property? 

 
xiv) Tazewell County desperately needs more industry for good paying jobs in our 

area.  The more restrictions on potential industry will cause this to not happen. 
 

xv) The mussels are not worth all the trouble of preserving them.  This has a way of 
getting out of hand and totally unnecessary.  Mussels don’t need more rights than an 
aborted baby. 

 
xvi) We need jobs in Tazewell County!!! What good is a mussel if there is no one here 

working!! 
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5) Property Damage 
 

a) I believe that mussels have their place.  But due to their protection causing danger of life, 
property and road safety it seems to go overboard sometimes.  VDOT can’t clean ditches, 
repair bridges, and other important jobs that affect peoples property and homes without 
way too much time and red tape. 

 
b) Because of these stupid mussels, which eat junk to help clean water, my ditches have not 

been cleaned and was told they won’t.  I have standing water in one ditch that has been 
there over 5 yrs and is a musquito breeding ground.  But, there is nothing I can do 
because of the “precious mussels” which people care more about than they do other 
people. 

 
c) This mussel thing is causing flooding in this area and hindering future industrial 

development and therefore you lose jobs and good living fore our people 
 

d) After resent floods and high water levels, many residents along Rt. 460 and side roads 
have needed to clean out drains and culverts to preserve driveways and controll property 
damage or in to homes.  And we are not being allowed or assisted.  Will anyone or the 
mussels relocate residents or replace personal belongs because of continued erosion due 
to rain?  Is there a time that is best to clean up?   

 
e) I think that despite the mussels more should be done to prevent flooding and clean up.  

Also, less govt envolvement to prevent these matter w/ only one agency to deal with, not 
different depts..  Possible tax breaks for people who own land adjoining the river for loss 
of use or uncontrolable flooding damage. 

 
f) If you really want to help anything in the Clinch River, how about helping the people 

who live near the river.  Think of ways to keep the Clinch out of our home.  We need our 
homes as well as the mussels needs theirs. 

 
g) The people in our neighborhood are more interested in saving our lives, not the mussels.  

We are mostly Senior Citizens living here.  People from out of state is the ones pushing 
about this not the local people.  If you really want to help the Clinch River come up with 
something to help the people first.  Find ways to keep it out of homes. 

 
6) Spiritual/Appreciation  
 

a) I was born in Tazewell Co.  I left and now moved back.  I love the creek that runs in my 
yard.  As a child I was spanked for playing in the creek!  I would love to play in the creek 
again, but my father says it is not safe! 

 
b) All my young life I spent fishing, turning over rocks, to see the different kinds of insects 

and animals God had made.  Man has the ability to care for His creation, and use the 
resources He has given ( a lovely river) 
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c) God gave us all this land and we should take care, so we can pass it on for years to come 
 

d) A partnership between landowners and gov’t agencies will best address river issues.  The 
local quarry runoff/dust has already killed all the mussel population at my location.  I can 
remember playing with them and seeing 1,000’s as a young girl. 

 
e) I love my river.  I enjoyed watching the different forms of wildlife that visit the river.  

My mom, myself, my children, and my grandchildren have grown and will grow up along 
this river.  I am all for preservation and conservation of this extremely important natural 
resource in our community. 

 
f) I have resided adjacent to Clinch River majority of my life.  As a child played in and 

fished the Clinch.  Still fish in Clinch.  The Clinch has always been a part of my world. 
 

7) Locality 
 

a) Tazewell County government employees could care less about its citizens or water or 
mussels. 

b) The state government should fund the projects, so not to put a financial burden on local 
governments.  It is time some state monies made is west of Roanoke. 

 
c) I was surprised to hear one of our local government officials, Board of Supervisor 

member, suggest that we “do away” with the mussel problem in the Clinch River because 
it was a hindrance to commercial development.  This is very reflective of our uneducated 
elected local government officials. 

 
d) I assure you the present administration in Tazewell County has little to no desire to 

preserve anything if it would promote a job (whether it makes sense or not). 
 
8) Miscellaneous  
 

a) Would have been nice to have some info on mussels and what they are and do for the 
community before filling this survey out. 

 
b) hope this helps!! 

 
c) Thank you concern about Tazewell Cty 

 
d) I think that the government needs to make better schools and roads.  The roads here in 

Richlands are some bad in places and I have never seen them fix them except patching 
the places which really only makes them worse. 

 
e) Get out of Iraq and get rid of the worst President the USA has EVER had  George W. 

Bush 
 

f) I don’t fish any.  dont spend any time around the water. 
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g) More information should be made public before species reach a threatened state.  This 

survey is my only knowledge of any problem with freshwater mussels in our county. 
 

h) I live near the Clinch River and I know the mussels have been restored after an oil spill.  
They are native to our area. 

 
i) I worked on VDOT contract jobs on almost every stream in Southwest Va and many 

other places in Va and most of the Mid Atlantic states. 
 

j) People pollute rivers and streams everyday.  How is my opinion going to help.  There are 
too many people that just don’t care and won’t.  This is where the government needs to 
jump in and say this is enough, but they won’t. There too into war. 

 
k) Please send me results of this survey and information about mussels as I have a son very 

interested. 
 

l) I would like a copy of the results of this study.  Probably all my don’t knows were true 
 
m) As per the information in the letter, I would like to receive a copy of the results of this 

survey.  I would like to compare my ignorance on this topic with the other respondents. 
 

n) Why isn’t the mussel being studied in Laurel Creek in Freestone Valley in Tazewell 
County? 

 
o) I am interested in helping “re-stock” mussels on my property.  (Middle Creek) 

 
p) Please help save the Clinch River! 

 
q) I fish for striped bass in lake’s that the Clinch river provides for.  Water quality feeding 

these lakes are very important to me. 
 

r) I lived on the Clinch from 1938 to 1956  There is a big difference  Then and now 
 

s) The Clinch River is so important to our everyday lives.  I have lived in Richlands all my 
life  The people of this county need to get involved and not pollute the River and help 
keep it clean.  But there also needs to be TROUT stocked in this river to get kids fishing.  
I feel that kids will go trout fishing and this way they can get involved and learn to help 
keep clean.  Note: Kids are our future! 

 
t) Question = who owns our rivers and streams in the state of Virginia = local government, 

state government, fed government?  Most land bording Clinch River in Taz. Co. is 
(posted) No Fishing.  What good is a stream if it cannot be fished?  No trespassing no 
permit 
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u) I learned a little about the mussels when we were putting in a new coal mine in the Bandy 
area. 

 
v) The only contact I have had with mussels was on a cruise ship.  I was given mussels to 

eat.  Never have I tasted anything so horrible. 
 

w) If they can not reproduce in the Clinch why are you at Tech doing it for them? 
 

x) Lets stock trout in the Clinch. 
 

y) Thank you for the opportunity to participate in this survey. 
 

z) GO HOKIES!  VT 
 

aa) Seems like this is a survey of Green Peace without a true representation of people that 
live in the area.  Some what a physicological profile of people, that many have of a 
sterotype of the area of Southwest VA from people that think they are educated. 

 
bb) Some of your questions did not lend themselves to be answered in the format provided.  I 

did the best I could to answer, but felt pigeonholed on those “some” questions in that no 
response accurately reflected my sentiments. 

 
cc) The “Mussel Man” in costume was a hit with our third graders! 

 
dd) I hunt and fish and I am a conservasionist and environmentalist.  I have a really hard time 

with most environmentalists – they are typically anti hunting and fishing . . . . . . by 
ignorance.  Hunters and fisherman have done more for conservation than any group in 
history!  But we are being labeled as “bad guys.”  Keep the radicals out of Dept of Game 
and Fisheries and Department of Fisheries and Wildlife Sciences.  Thanks! 

 
ee) At age 81 I feel inadequate for doing your survey correctly.  However, this is my best 

effort.  Excuse delay.  As a child we would find these underneath rocks in creeks. 
 

ff) Thanks for your efforts! 
 
gg) It almost seems as though the questionare is designed to sway opinion instead of poll 

opinion.  Is there a hidden agenda?  
 

hh) This subject lies in everyone’s hands no only in gov. or private groups 
 

ii) There are programs now for our farmers to have wells dug for watering cattle and stop 
their livestock from going to streams and farmers only haft to pay a percentage of the cost 
but are not allowed to hook their homes to the wells if they were I think more farmers 
would participate especually our older generations. 

 
jj) Keep up the good work. 
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kk) Many of the surveys questions were misleading, slanted and vague.  Examples:  It is 

morally wrong to damage freshwater mussel habitat?  Define A game fish, such as a 
small mouth bass, is more valuable than a freshwater mussel.  What kind of question is 
this?  Both are valuable to the ecosystem of the river.  I would like a copy of the survey 
results. 
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TABLE A1.1.--Response percentages of the knowledge section of a Tazewell County mail 
survey of residents regarding knowledge, attitudes, and opinions of aquatic conservation 
conducted during spring 2006. 
 Response %a 
 T  F DK
Freshwater mussels are animals that live in rivers and streams. 91 3 6 
Freshwater mussels live in the Clinch River and its tributaries in Tazewell 
County. 

91 1 9 

The Clinch River system begins in Tazewell County. 66 12 23 
Sedimentation is the most common form of pollution in rivers. 45 28 27 
Fishing where endangered mussels occur is illegal. 14 56 30 
More native mussel and fish species live in the upper Clinch and Powell Rivers 
in Virginia than most rivers in North America. 

49 4 47 

Lots of mud and silt suspended in river water does not bother freshwater 
mussels. 

8 61 31 

No animal eats freshwater mussels. 6 57 36 
Some species of freshwater mussels are in danger of going extinct in Tazewell 
County. 

79 3 18 

The roots of trees and bushes that grow on the riverbank reduce erosion because 
they hold the soil in place. 

91 2 7 

A watershed is a land area that drains to a specific body of water. 77 4 19 
Trees and shrubs on riverbanks help filter pollutants before they run into the 
river. 

78 9 12 

There is an ongoing effort to restore mussel populations in the Clinch River in 
Tazewell County. 

76 1 22 

Some mussels can filter many gallons of water each day. 54 3 44 
Using freshwater mussels as bait is illegal. 55 4 41 
One species of mussel found in Indian Creek and no where else in the world is 
in danger of going extinct. 

53 2 45 

The presence of many different species of mussels in a river indicates that the 
river has good water quality. 

67 5 28 

The majority of freshwater mussel populations in Southwest Virginia are not 
declining. 

7 58 35 

Construction in floodplains (bottomlands) increases the potential for erosion 
along the river. 

79 4 17 

Collecting freshwater mussel shells is illegal. 28 22 50 
Because mussels store pollutants in their bodies, it is not safe to eat them. 32 15 53 
Landowners who want to help threatened and endangered species on their 
property can get financial assistance from the government to do so. 

39 3 58 

aT=true, F=false, DK=don't know    
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TABLE A6.1.--Response percentages of the attitude section of a Tazewell County mail survey 
of residents regarding knowledge, attitudes, and opinions of aquatic conservation conducted 
during spring 2006. 
  Response %a 

  SA A N D SD
Ecologistic Creatures like freshwater mussels are of little value to a

functioning river system. 
2 6 17 43 32 

 I am more concerned with maintaining healthy 
populations of mussels than with the welfare of the 
individual mussel. 

8 33 44 11 4 

 My interest in freshwater mussels is related to the role 
of mussels as indicators of water quality. 

12 47 36 4 1 

  I am interested in hearing about the relationship 
between mussels and fish. 

16 48 28 6 2 

Moralistic Freshwater mussels have the right to exist in their 
natural environment. 

38 45 14 2 2 

 People have a moral duty to conserve all forms of life, 
including freshwater mussels. 

27 46 18 7 2 

 I think all animals, including mussels, should be given 
a legal right to exist. 

28 40 22 7 4 

 It is morally wrong to damage freshwater mussel 
habitat. 

18 38 29 11 3 

  It bothers me to know that pollution in a river may 
harm freshwater mussels. 

25 56 15 3 2 

Naturalistic The presence of freshwater mussels in a river indicates 
that the river is in its natural state. 

18 58 19 5 1 

 I'm glad that there is an effort to restore natural 
populations of freshwater mussels to the Clinch River. 

35 41 19 3 2 

 I may never see a freshwater mussel, but it is important 
to me to know that they exist in the Clinch River. 

23 47 24 5 2 

 I am proud to live in an area where there is an effort to 
restore freshwater mussels to their previous natural 
state. 

22 46 28 3 2 

Negativistic I would not like to touch a freshwater mussel. 9 13 40 26 13 
 Freshwater mussels are not clean animals. 1 5 42 36 16 
 Freshwater mussels are insignificant animals. 2 9 22 46 21 
  I have little interest in hearing about freshwater mussels 

in the Clinch River. 
4 11 26 43 17 

Continued on next page 
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TABLE A6.2. continued 
Utilitarian Freshwater mussels are important because they benefit 

communities by improving water quality. 
25 47 24 2 1 

 I see little wrong with damaging freshwater mussel habitat 
for development purposes if it means producing more jobs. 

5 14 26 34 22

 A game fish, such as a smallmouth bass, is more valuable 
than a freshwater mussel. 

6 13 44 32 5 

  I see little wrong with releasing pollutants into our rivers if 
itmeans that the quality of life for people will be improved. 

4 4 11 36 45

aSA=strongly agree, A=agree, N=neutral, D=disagree, SD=strongly disagree 
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Before the interview commences: 
 
Before we start the interview, I want to briefly explain the purpose of my project, the manner in 
which the interview will be conducted, and the manner in which the data will be handled after 
the interview.  After I go over those items, both of us need to sign an informed consent form.  
It’s a bureaucratic form that Virginia Tech’s makes us fill out and sign.  The purpose of the form 
is just to put in writing that I have explained the purpose of the project, how the interview will be 
conducted and how the data will be handled following the interview.  Basically, it is an 
acknowledgement on both of our parts that I have informed you of the project purpose and 
procedures and that you understand them.  If at any time you have questions during this 
explanation or the interview, please ask me. 
 
My research project is designed to assess knowledge, attitudes, and opinions of town and county 
leaders, as well as residents and community educators, of Tazewell County, Virginia, regarding 
water quality and conservation of aquatic species.  Results of this research will be used to refine 
and improve an outreach plan related to restoration of freshwater mussels and aquatic 
conservation in general.  I am conducting interviews with a number of town and county officials. 
Today, I am primarily focusing on your opinions regarding aquatic conservation.  I am not here 
to convince you of anything or give you my opinion on these questions.  I am only interested in 
your thoughts and opinions on the following questions.  My job is to listen and record.  I would 
like to tape record the interview to ensure that I capture your responses accurately.  May I tape 
this session?  If no – eject tape and place next to recorder in plain sight.  No one will have 
access to the tapes and my notes but my immediate supervisor and me.  We will not share the 
tapes and notes with anyone, and we will not reveal your answers to anyone at any time.  Your 
answers will remain completely anonymous.  Your responses will not be associated with your 
name verbally or in writing.  The tapes and notes will be destroyed at the close of the project. 
 
On informed consent form – go over the categories. 
 
Inform them that my email address is on the document and my immediate supervisor’s number 
and email address is on the document and they can contact him or me with any questions. 
 
David Moore is chair of the institutional review board at Virginia Tech.  His job is to make sure 
that people who participate in research projects at Virginia Tech have been fully informed and 
that every effort has been made to protect them.  Inform them that David Moore’s contact 
information is also on the form should they have any questions about people participating in 
Virginia Tech research projects.  
 
We both sign form. 
 
Start interview. 
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Town and County Leader Interview Script: 
 
1) Brief description of their responsibilities: 

a) How long have you held this position? 
b) Please describe your duties as (insert job title). 

 
2) In your opinion, does conservation of (insert locality) natural resources, including 

conservation of locality’s water quality, add to the quality of life for the residents of (insert 
locality)?  (either yes or no) 
a) If yes: How?  
b) If no:  Why? 

 
3) Is water quality of (the locality’s) streams, river, and reservoir a factor as you perform your 

job duties of (insert response above)? (Y/N) 
a) If yes, where do water quality concerns rank in your decision making criteria? 
b) If not, why? 

 
4) Have you taken any actions to maintain or enhance the quality of the natural waters in 

Tazewell County?  If so, what specific actions have you taken?  If not, why? 
 
5) Who or which groups do you believe is (are) responsible for maintaining the quality of these 

natural waters in (insert locality). 
a) Why do you believe (_____) is responsible for maintaining water quality in (insert 

locality). 
 
6) Where or to whom do you go for information regarding the state of the Clinch River and the 

aquatic life within the river? 
a) Why do you go to (XX) for information? 
b) How do you judge the quality of the information you’ve received? 
 

7) Endangered species occur all over the world, all over the country, including Tazewell 
County.  Do you think endangered species are symptoms of larger ecological issues? 
a) If yes, what important ecological issues do you believe are connected or related to 

endangered species in Tazewell County? 
b) If no, why not? 

 
8) Do the residents of (insert locality) ever contact you directly about natural resource issues?  

About endangered species issues? If so, how often?  Typically, what is the nature of the 
situation that prompts their contact with you?  

 
9) When natural resources issues are discussed among people or in the media, a common theme 

that I hear or read about is a need to maintain a balance between economic development and 
conservation of resources.  Do you think economic development and conservation are 
balanced in Tazewell County today?  
a) If yes, can you explain how this balance occurs?  Examples?  
b) If no, please explain your reasons why?  Examples? 
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10)  Do you believe that other local/state/federal/NGO agencies can help you achieve your goals 
relative to natural resources conservation?  If so, which ones and how?  If not, why? 
 
11) What can the conservation education community, state or federal agencies, or NGOs provide 
to help maximize the benefits of natural resources conservation and water quality maintenance in 
your community, especially as your community grows and develops?  In other words, what is not 
being done that should be? 
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Conservation Educator Script: 
 
1) Brief description of their responsibilities: 

a) Please describe your duties as (insert job title). 
b) Who are your target audiences? 

 
2) In your opinion, what are the most important conservation education and outreach needs in 

Tazewell County? 
 
3) Which topics do the education and outreach programs of your organization primarily focus 

on? 
 
4) You mentioned that your target audiences are X, Y, Z . . . however: 

a) Are there other specific audiences in Tazewell County that perhaps should be targeted by 
your organization, but currently are not? 
i) Why have these audiences not received attention from your organization in the past? 

b) Are there audiences that you have difficulty communicating with? 
i) If yes, who are they? 
ii) What is the nature of this difficulty? 
iii) Have you or your organization tried to overcome that difficulty?  How? 

c) What specific audiences in Tazewell County ought to be reached by other organizations? 
 

5) What makes a good program? 
a) Based on your personal experience with (insert current organization) and past 

outreach/education experiences with which you’ve been involved (can be professional, 
volunteer, their education, anything) what are components of effective, successful 
outreach programs? 

b) Why are those components (list components just stated by interviewee) part of 
successful, effective programs? 
  

6) Perceived most effective education tool: 
a) In your experience, please describe the strategy/project/program that you believe has 

achieved greatest success in conservation education and outreach. 
b) Why do you believe this strategy/project/program was so successful? 
c) How often is this strategy/project/program used? 
d) To the best of your knowledge, was the effectiveness of this program ever formally 

evaluated? 
i) If yes, how was the evaluation of the program conducted? 

 
7) Perceived least effective education tool: 

a) In your experience, please describe the strategy/project/program that you believe has 
been the least successful conservation education and outreach endeavor. 

b) Why do you believe this strategy/project/program was not successful? 
c) Was the effectiveness of this strategy/project/program formally evaluated? 
d) If yes, how was the evaluation that program conducted? 
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e) Do you believe that changes could be made to make that strategy/project/program 
successful? 
i) If yes, how would you change the program? 
ii) If you did change the program, would it serve a useful purpose? 

 
8) Barriers faced in conservation education: 

a) Do you regularly face barriers or impediments to conservation education in Tazewell 
County? 

b) What barriers or impediments to conservation education currently exist in Tazewell 
County? 

c) What steps do you believe should be taken to overcome these barriers? 
d) What constraints prevent you from overcoming those barriers? (time, money, staff, local 

attitudes, disinterest among target audiences?) 
 

9) Endangered species coverage in conservation lesson plans? 
a) Do any of your projects/programs/strategies include information on endangered species 

of freshwater mussels in Tazewell County? 
b) If yes – which programs and how is this information conveyed? 
c) If no – why not?  (Not part of your job description, does not align with your agency’s 

mission statement, do not have the expertise?) 
 
10) Endangered species occur all over the country, all over the world, including Tazewell 

County.  Do you think endangered species are symptoms of larger ecological issues? 
a) If yes, what important ecological issues do you believe are connected or related to 

endangered species in Tazewell County? 
b) If no, why not? 
c) Do you address these concerns in any of your programs? How? (may not be appropriate 

depending on audience) 
 
11) When natural resources issues are discussed among people or in the media, a common theme 

that I hear about or read about is a need to maintain a balance between economic 
development and conservation.  Do you think economic development and conservation are 
balanced in Tazewell County today?  
a) If yes, can you explain how this balance occurs?  Examples?  
b) If no, please explain your reasons why?  Examples? 
c) Do you try to address these concerns in any of your programs? How?  

 
 
 
 
 
 
 
 
 



 213

VITA 

 
Kerry Linehan was born on December 30, 1974 in Marlton, New Jersey.  Her family 

moved to Broken Arrow, Oklahoma, in 1977.  In May 1993, she graduated from Union High 

School in Tulsa, Oklahoma.  Kerry received a B.S. in Biological Sciences from Oklahoma State 

University in 1997.  After graduation, Kerry joined the U.S. Peace Corps and spent the following 

2 years volunteering for the Zambian Ministry of Agriculture, Food, and Fisheries as an 

aquaculture extension agent in Mubende, Zambia.  She returned to the states in December 1999.  

Kerry worked for the U.S. Fish and Wildlife Service’s ecological services office in Gloucester, 

Virginia, from September 2000 until August 2004 as a biological technician.  In August 2004, 

she became a Master’s Degree candidate in the Department of Fisheries and Wildlife Sciences at 

Virginia Polytechnic Institute and State University, Blacksburg, Virginia.  She completed her 

degree requirements in February 2007. 

 
 
 
 
 
 
 
 
 
 
 
 


