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Hellbender Conservation Program 

 

Introduction 

The following project is a comprehensive plan for the implementation of a conservation 

program for the local eastern hellbender species. Hellbenders are a salamander, and part of the 

amphibian taxonomy. The eastern variety of this species ranges from southern New York to 

northern Georgia. They can grow up to 12-29 inches as adults, which makes them the largest 

salamander in the United States. Their most unique characteristic is that they absorb 95% of their 

oxygen through their skin, making them very sensitive to the water quality they live in. As a 

result, they are excellent indicators of water quality. Because of how they absorb oxygen, they 

tend to thrive in fast flowing, well oxygenated, and non-polluted rivers and streams, the latter of 

which are becoming rarer every year. Within those streams, they like to live near large, flat rocks 

under which they can hide, and they feed mostly on crayfish, fish, and invertebrates. 

 

The project was executed with the collaboration of the Chattanooga Zoo 

( www.chattzoo.org ). The zoo is a nonprofit organization that relies on community engagement 

and support to grow. The Chattanooga Zoo is comprised of an executive committee of 9 people, 

a board of directors, and the staff. In total, the zoo counts approximately 100 employees. Its 

mission is as follows,  

“The mission of the Chattanooga Zoo is to engage and inspire our 

community to better understand and preserve wildlife by creating meaningful 

connections between people and animals. With our intimate, innovative exhibits, 

wide-ranging educational offerings and commitment to conservation, our vision is 

http://www.chattzoo.org/
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to be a top destination for residents and visitors alike and the pride of our 

community.” 

 

The Chattanooga Zoo’s accrediting body is the Association of Zoos and Aquariums 

(AZA, https://www.aza.org ). The AZA helps raise the standards of animal care across the 

country and by doing so, they hope to develop the Zoos and Aquariums movement. Their 

mission is as follows, 

 

“The Association of Zoos and Aquariums helps its members and the animals 

in their care thrive by providing services advancing animal welfare, public 

engagement and the conservation of wildlife.”(https://www.aza.org/strategic-plan)  

 

 This project will include the main planning steps necessary to develop a sound program, 

the human resources and financial implications of implementing such a program, research 

supporting the various decisions taken during this process, and an evaluation tool in order to 

measure its effectiveness once it is implemented. 

 

  

https://www.aza.org/
https://www.aza.org/strategic-plan
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Program Planning 

 

Mission 

“The mission of the Chattanooga Zoo is to engage and inspire our 

community to better understand and preserve wildlife by creating meaningful 

connections between people and animals. With our intimate, innovative exhibits, 

wide-ranging educational offerings and commitment to conservation, our vision is 

to be a top destination for residents and visitors alike and the pride of our 

community.” (chattzoo.org) 

The Chattanooga Zoo strives to follow this mission statement by working to maintain 

standards of excellence in zookeeping daily by thinking of the animals’ wellbeing and comfort 

before anything else. Another meaningful way for the zoo to move towards its mission is by 

creating and participating in conservation programs. Most of the zoo’s animals are part of 

conservation programs called Species Survival Plans (SSPs) that stem from the AZA. Some zoos 

also engage in local conservation programs that concern local species, and these initiatives are 

often very popular and effective in the surrounding population. This Hellbender Conservation 

Program is meant to be Chattanooga Zoo’s local conservation program and attempts to get it 

started have been made throughout the years, without enough structure and resources to make 

them successful. 

This program intends to fully embody the Chattanooga Zoo’s mission by putting in the 

resources and time necessary to create a professional, successful, and sustainable program that 

will help the local populations of eastern hellbenders re-grow to self-sustainable numbers. 
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Needs Assessment 

All kinds of amphibians including frogs, toads, salamanders, newts, and caecilians all 

over the country are suffering from loss of population due to habitat loss or degradation, and the 

rapidly spreading infectious disease chytridiomycosis. The International Union for Conservation 

of Nature (IUCN)'s Red List of Threatened Species (2018) has even estimated that nearly half of 

known amphibians’ species are threatened with extinction, which puts them at a higher rate than 

birds and mammals. As a result, creating managed populations of amphibians could be the only 

conservation hope for many species that are faced with imminent extinction. The AZA and its 

accredited members are dedicated to fighting this decline and protecting amphibians. The 

Amphibian Taxonomy Advisory group (ATAG) and many Species Survival Plans (SSP) across 

the country have been participating in conservation efforts for these rapidly disappearing species. 

(AZA writers, 2016). 

The eastern hellbender is one of these suffering amphibian species and is listed as 

endangered in Maryland, Ohio, Illinois and Indiana and is threatened in Alabama. Throughout 

the country, they are tagged as “decreasing” (IUCN, 2018). Their current situation has been the 

result of a strong decline over the last 40 years, and many scientists have been expressing the 

need to engage in conservation efforts for this species due to drastic loss of wild population. 

Declines in this population were being noticed since the 1980s, but it wasn’t until 2005 in New 

York State that scientist noticed a 40% decrease of the number of adult hellbenders in the 

monitored sites (Lee, 2013). 

In Tennessee, according to Dr Brian Miller (TSWAP, 2015), the eastern hellbender 

population suffered a 10-year crash between the early 1990s and the early 2000s, going from low 

density populations to nearly non-existent. There is a lack of precise information on the topic 
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which prevents experts from determining exactly when the decline started and how big it has 

been, but it is undeniable that a decline is happening. As a testimony of this, a study was 

conducted in the Susquehanna River drainage basin, and “All animals captured were estimated to 

be 25 years of age or greater, indicating an ageing population with little or no successful 

reproduction.” (Department of Environmental Conservation, n.d.). 

Some populations of hellbenders are healthier than average, like in Georgia or some 

Tennessee populations. Most of those are found on public land which usually presents more 

unaltered forests and streams which is directly correlated with water quality and hellbender 

health. Preserving healthy streams and their hellbender populations as well as studying them in 

order to try and reproduce them will be the main focuses of hellbender conservation efforts. 

Within these efforts, the Chattanooga Zoo is ideally placed since there is a “hellbender hotspot” 

in this area with healthier populations as near as the Hiwassee River. This opportunity is a great 

one to take advantage of in the fight for hellbender conservation. 

 

Goal Statement 

The Hellbender program intends to help increase the wild population of eastern 

hellbenders within the coming years to help the species get off the list of threatened species 

across the country. 

 

Program Context & External Environment 

This program is essentially an improvement plan for the existing situation. Currently, the 

Chattanooga Zoo is home to 12 adult hellbenders, kept in water tanks in backrooms of the zoo. 

Breeding attempts have been unsuccessful, and the space allocated to the animal is not sufficient 
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for keepers to conduct research that is thorough enough to allow improvement in the methods 

used to breed this species. Therefore, an expansion is needed and will take the form of a research 

facility that would include: 

❖ Ample zookeeper research and work area; 

❖ Spacious area for youth programming to be conducted with student participation in the 

Hellbender research program; 

❖ A man-made stream for Hellbender breeding purposes; 

❖ A space for all zoo visitors to view, observe, and learn about hellbenders. 

 

The need for this building is also the source of many challenges to the development of 

this program, most of them financial. Within the Zoo, there are very little slack resources to work 

with. The staff have a space in mind in which to place the new building dedicated to the 

hellbenders, but that is mostly it.  

The financial resources that the zoo has accumulated in the last years through sales, 

fundraising, and other means were mostly intended to go towards what they call their “African 

Expansion”, which includes bringing giraffes to the zoo. The ground was recently broken for the 

construction of the giraffe building, so that is their major focus at the moment. What this means 

for the hellbender program is that it needs to be initially funded by grants. 

 

In terms of the external environment surrounding this project, the zoo is accredited by the 

AZA and therefore can benefit from support from their accrediting body in programs such as this 

one. The AZA community is also a great resource for consulting other zoos and exchange 

experiences with them about their conservation efforts. For this program, the Chattanooga Zoo is 
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aiming to reproduce a very successful program that was created at the St-Louis Zoo for the 

Ozark hellbender, a close sub-species of the eastern hellbender studied here in the Chattanooga 

area. The St-Louis program culminated in the creation of the Ron Goellner Center for 

Hellbender Conservation. This center offers 64 feet of swimmable stream for the animals, with 

sprinklers simulating rain showers, and video surveillance to study their movements and mating 

habits (Crone, 2010). The program found success when the keepers of the St-Louis Zoo were 

able to hatch 63 baby hellbenders in November 2011 in what was known as the World’s First 

Captive Hellbender Breeding (St-Louis Zoo, 2011). Taking inspiration from such experiences 

and being able to be in contact with other zoos who have succeeded will be a positive advantage 

for the Chattanooga Zoo. 

On a more local note, the Chattanooga Zoo is part of a group of organizations committed 

to the research about Hellbenders in Tennessee founded in 2003 by the Nashville Zoo and 

Middle Tennessee State University, later joined by the Chattanooga Zoo, Lee University, and Zoo 

Knoxville.  

Beyond their positive relationship with other AZA accredited organizations and their 

local connections with organizations also conducting research about hellbenders, the 

Chattanooga Zoo benefits from a good community engagement in the Chattanooga area. Donors 

have expressed interest in providing grants for projects relating to hellbenders, and some have 

already provided the funds, such as the Lyndhurst Foundation. 
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Objectives and Strategies 
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This program is most easily portrayed if it is broken down into two main objectives, 

stated in the figure above. The first one relates to the breeding of the hellbenders in captivity and 

will be reached by studying the precise water composition and characteristics of the natural 

habitat of healthy hellbender populations. This includes rainfall, water temperature and its 

variation through the seasons, and chemical composition of the water.  

A great example that the Chattanooga Zoo is trying to follow in this process is the Saint-

Louis Zoo. In their program, the Saint-Louis Zoo created a setup that ended up being very 

successful for them and included sprinklers simulating rainfall, temperature-controlled streams 

for the hellbenders to live in and reproduce, and tightly controlled water composition. To achieve 

the perfect combination of minerals, pH, and other water elements, the Saint-Louis Zoo did what 

is called a reverse osmosis which is a water filtration method that strips water from most of its 

contaminants and all its minerals. Once the water was stripped, they artificially reintroduced the 

exact quantities of minerals and reproduced the pH that they observed in the wild. This allowed 

them to very closely reproduce the conditions that the hellbenders are used to in their natural 

habitat, and eventually led to successful breeding. In its hellbender program, the Chattanooga 

Zoo will attempt to reproduce these steps in order to achieve the same breeding success for the 

eastern hellbender. 

 

The second objective of this program is to increase peoples’ awareness, knowledge, and 

skills in relation to hellbender conservation and nature preservation in general to improve the 

natural habitat of local species and more specifically the local water quality to prevent the further 

deterioration of the eastern hellbender’s natural habitat. This is an objective of the zoo in general 

that is achieved through the education of guests towards nature and how harmful pollution can be 
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to animals’ habitat, but this objective is more specifically geared towards the eastern hellbender 

and what can be done to preserve its habitat. 

In order to achieve this objective, the zoo will create a hellbender exhibit in the new 

building that will be open to the public. This will include the educational material that is used at 

every exhibit, meaning large posters with information about the species’ range, its living habits, 

what it needs to be healthy, and a few simple environmentally friendly habits for us humans that 

could improve the local water quality if executed consistently. The presence of such an exhibit 

will also improve guests’ awareness about the species and will be a big step towards the zoo’s 

mission to “[create] meaningful connections between people and animals”. The zoo also 

organizes informational “keeper chats” throughout the day at different exhibits, and one will be 

added at the hellbender exhibit in order to put in place some interaction between the keepers and 

the guests about this unpopular species. One of the greatest dangers to hellbenders are humans 

because of our ancient false beliefs that hellbenders are poisonous, which is the reason why 

many people kill them when they see them. Educating people about the harmlessness of this 

species will therefore be an important step towards its conservation. 

Beyond the creation of the exhibit, the zoo’s ambition is to create educational content and 

activities for incoming groups such as schools. These activities would include trips to the local 

rivers in order to lead the participants in the collection of samples, show them wild populations 

of hellbenders and how to keep track of the individuals, where they live, what they need to be 

healthy, etc. Bringing the groups to the natural streams will also be an opportunity to educate 

them on the impact of waste and pollution on local watersheds by physically showing them how 

it can affect the local species who live in them. The groups will then return to the zoo and 

observe and participate in the analysis and treatment of those samples.  
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This experience will teach many new skills to the participants and will show a direct 

correlation between their actions and the impact they have on nature and on the animals living in 

it. These activities will be a great way to get guests more involved in the process and provide 

them with experience-based motivation to spread awareness about this local species and the 

environmentally friendly habits that would help in preserving them and many other species. 
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Logic Model 

Inputs Activities 

 
Outputs 

 
Immediate 
outcomes 

Short-term 
outcomes 

Longer-term 
outcomes 

Grant from Lyndhurst 

and other grants 

 

New research facility 

financed by Grants 

 

Zoo public and camp 

participants 

 

New materials 

 

Transportation to 

streams 

Education on 

hellbenders and the 

effect of water quality 

on their living 

conditions and 

environment  

 

Education on trash 

disposal and its effects 

on local water quality 

 

Daily monitoring and 

analysis of the water in 

the exhibit’s streams 

 

Experimentation on 

water composition and 

its effects on breeding 

 

Trips to natural 

hellbender-populated 

streams to collect and 

analyze samples 

 

Hiring a new member 

of staff for FY20 

starting July 1, 2020 

1 research facility 

dedicated to 

Hellbenders 

 

1 artificial hellbender 

living stream exhibit 

open to the public 

 

1 Educational poster 

about the Hellbender, 

its history, range, 

characteristics, false 

beliefs, … 

 

1 Educational poster 

about the Hellbender, 

its natural habitat and 

conservation 

 

1 program activity 

available for booking, 

focused on hellbender 

conservation (trip to 

streams) 

 

1 daily keeper chat 

about the hellbenders 

on the daily zoo 

program 

Visitors and camp 

members receive 

information about how 

they can affect this 

animal’s living 

conditions in the wild 

 

More attention in the 

zoo is focused on 

hellbenders and the 

ideal water composition 

for their breeding and 

general needs 

 

The Hellbenders 

captive habitat 

conditions are closer to 

their natural habitat 

conditions 

 

The hellbenders have 

better living conditions 

and better care 

Visitors and camp 

members notice the 

behavioral changes that 

they could make in their 

daily lives in order to 

reduce the pollution of 

their local environment 

 

Visitors and guests 

spread their new 

knowledge about 

hellbenders and 

conservation 

 

The hellbenders are 

bred in captivity and 

reintroduced in the wild 

Visitors and camp 

members have changed 

their behaviors towards 

polluting their 

environment and 

contribute to the 

betterment of their local 

wildlife’s living 

conditions 

 

The hellbender species 

is no longer threatened 

in the Tennessee area 
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Program Implementation 

Following is a Gantt Chart representing the estimated duration of various phases of the 

program in weeks. 

 

 

The zoo intends to have the research facility built by the end of 2019 in order to move the 

hellbenders into better living conditions. After that, the timeline is vague and will be dictated by 

the reception of additional grants, and the extra staff member being hired at the start of the next 

fiscal year. The construction of the facility can start before additional grants are received, 

because only the Lyndhurst grant was required to start the construction. 

 

The challenges of creating a precise timeline for the program after the construction of the 

facility are linked to the fact that the evolution of the program after that will rely on hiring a new 

position and receiving additional grants. 
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Program Evaluation 

 

Once this program is implemented, there will be two distinct ways through which we will 

be able to evaluate its effectiveness. First, the indicator we will use to assess the success of the 

hellbender breeding goal of the program will be the number of healthy hellbender eggs that the 

program produced. Establishing a specific number of eggs as a goal is not appropriate here, 

because if the program successfully breeds the hellbenders there will automatically be several 

healthy eggs, and that would be a satisfactory achievement regardless of exactly how many there 

are. The program will then be able to learn and grow from its first success. If this goal is not 

achieved within the first year, it will be important to analyze all the steps that were taken by zoo 

staff (who will have documented their progress throughout the process) in order to identify 

potential missteps that can be rectified during the second year.  

One way of putting this evaluation into a design would be to establish the implementation 

of the program as the intervention (X), and the observations (On) would consist of noting how 

many eggs have been found healthy and to study the notes of the keepers in order to establish a 

connection between their observations and the number of eggs. The different numbers associated 

with the observations represent the year (O1 = observation after the program’s first year). This 

evaluation will therefore be a yearly evaluation of hellbender breeding, following this design: 

 

X O1 O2 O3 … 
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The educational goal will be evaluated by a pre-test/post-test design that will assess how 

much information the participants learned about hellbenders and their conservation, if they 

intend to change their behaviors for the good, and whether or not they intend to share the 

information they learned with their entourage. Questions 1-5 in both surveys are the same and 

will allow us to assess how much knowledge was learned during the program, and how 

accurately it was communicated. The design is built as follows: 

 

O1 X O2 

 

The pre-test survey (O1) will be given to participants at their arrival at the zoo, before 

they participate in the program. Here is the Survey Monkey link to the pre-test survey, and it can 

also be found as a text document in the appendices (Appendix C). 

The post-test survey (O2) will be given to participants after they finish the program in a 

follow-up email. The importance of their feedback will be stressed to them before they leave the 

zoo, and they will be offered 2 free zoo tickets if they complete the survey within the next 

month. Here is the Survey Monkey link to the post-test survey, and it can also be found in the 

appendices (Appendix D). This post-test has additional items that are aimed to gain feedback on 

the overall program experience to assess participant satisfaction as well as program effectiveness. 

 

The evaluation process for this program will be executed by the education department of 

the zoo, who will be responsible for keeping records of the yearly evaluation of hellbender 

breeding and distributing and analyzing the results of the two surveys discussed above. The open 

ended questions presented in the survey will be coded for the behaviors mentioned in the 

https://www.surveymonkey.com/r/ZKN2B5B
https://www.surveymonkey.com/r/Z8MR2WD
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program, and will then be added to the scores taken from the multiple choice questions in order 

to obtain a final score and compare the total scores form pre-test to post-test on the items that are 

on both surveys. The general experience and satisfaction questions added to the post-test will be 

considered as a separate entity and used to evaluate the enjoyability of the program, as well as 

take into considerations the suggestions for improvements of participants. These items will also 

be a good opportunity to assess what the most popular parts of the program are and figure out 

why that is. 
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Budget & Finance Considerations 

 

Budget 

With the collaboration of the Chattanooga Zoo, a baseline budget for the Hellbender 

Program was created and sent as a grant demand to the Lyndhurst Foundation. Obtaining these 

funds will allow the zoo to build the facility and move the animals into their new living situation. 

Structure   

➢ PermaTherm Insulated Metal Building 16’W x 40’L    $30,000  

o PermaTherm Insulated Buildings are custom 

engineered with strong, lightweight, and easy-to-

install insulated metal panels, making them an ideal 

choice for commercial, industrial, agricultural, 

greenhouse, hydroponic, and fodder system 

applications.  

➢ Electrical Work               $5,500  

➢ Plumbing Work              $4,000  

➢ Concrete Work              $15,000   

➢ Site Work                $6,000  

➢ Large Reverse Osmosis Water Unit          $3,200  

➢ 2,500gal Holding Tank for RO water         $900  

➢ Integrated Water Pump            $100  

  

Stream Components  

➢ Water Tanks                $15,000  

➢ (3) Water Pumps (two installed, one backup)      $3,060  

➢ 10’ x 50’ Pond Liner Underlay         $110  

➢ Pond Liner                $1,000  

➢ Large Water Chiller              $2,400  

➢ Filtration System with UV Sterilizer          $1,000  

o For biological/mechanical/chemical filtration needs   

➢ Aeration System              $300  

  

Vertical Egg Incubator              

➢ Keetonaqua (4) Tray System           $1,172  
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➢ Water Pump               $200  

➢ Filtration/Aeration System            $400  

  

Juvenile/Headstart Racks:  

➢ (40) Aquatic Tanks with Lids (predrilled)        $4,000  

➢ (2) Filtration Systems with UV Sterilizer        $500  

o For biological/mechanical/chemical filtration  

➢ (2) Small Water Chillers            $1,700  

➢ (4) Water Pumps (two installed, two backup)      $1,200  

➢ Shelving/Racks              $1,000  

➢ Aeration System              $200  

  

Visitor Viewing Space  

➢ 6’ x 8’ viewing window            $1,800  

  

TOTAL:          $99,742   

 

 

Long-term financing plans 

The Lyndhurst Foundation grant is enough to get the program started by covering the 

baseline budget detailed above. As the main priority for the zoo staff at the moment is to get the 

hellbenders in a better living environment, this first step of building the facility and equipping it 

with the water tanks, pumps, artificial stream, etc. will be put in motion before the end of the 

calendar year 2019. Once that step is completed, the education program will be put in place as 

soon as possible, depending on when the next grants are received and when a person is found to 

fill the new program position. 

The cost of operations after the construction of the facility will mostly come from the 

Capital General Expense, the Exhibit & Maintenance Expense, and the Wages Expense budgets. 

These sections of the proposed Chattanooga Zoo budget for FY20 are broken down in the 



HELLBENDER CONSERVATION PROGRAM  

2019 MPA CAPSTONE THOMAS SMALWOOD 

 

19 

appendices (Appendix A and Appendix B). The operating costs of the Hellbender Conservation 

Program associated with the hiring of a new position will fall into the Wages Expense budget’s 

line item “Wages – Keeper”. The costs associated with the maintenance of the exhibit will fall 

under all the line items listed for the Exhibit & Maintenance expense budget. Finally, the costs 

associated with marketing the program and creating the educational posters will fall into the 

Capital General Expense budget under “Advertising- Capital” and “Graphics/Interpretation”. 

An estimation of the yearly costs related to the running program is presented in the 

following table. This is a first-year estimation and will be adjusted according to need during that 

first year and for the following years. The numbers are based on an estimation of 60 trips to the 

Hiwassee River per year (average of 1 per week, 2 per week during the summer Jun-Jul-Aug). 

 

Estimated First Year Costs 

Item Cost

New bus for stream transportation (one-time cost) 15,000.00$                                                       

Fuel 2,000.00$                                                         

Employee Wage 28,000.00$                                                       

Sampling & Lab Equipment for participants 700.00$                                                             

Bus / Exhibit maintenance 500.00$                                                             

Marketing 200.00$                                                             

Other 200.00$                                                             

Total (First year) 46,400.00$                                                       

Total (yearly) 31,400.00$                                                        
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Human Resources Management Considerations 

 

New Position 

The plan for this program is to start it with existing zoo staff members until a new hire is 

made for the fiscal year starting on July 1st, 2020. Until then, the responsibility would fall on the 

current herpetologists who would oversee the caretaking of the hellbenders (which they already 

do) and the experimenting with the stream water composition in order to reproduce the 

composition found in local streams in which healthy hellbender populations are living.  

After that, the zoo will incorporate a new position into its budget for FY20 starting on 

July 1st, 2020. In preparation for this position, I have developed a job description for a future 

full-time position within this program and had it reviewed by Liz Crowe (COO & Human 

Resources at the Chattanooga Zoo). This job description is presented on pages 22-23. 

 

Who will be involved in the final program? 

 In its final form, the program will be a collaboration between various types of people. 

The zoo keepers and more specifically the new program’s main position will have a central role 

in experimenting with the living conditions of the hellbenders to encourage their natural 

reproduction and will also be key players in the educational part of this program because of their 

interaction with program participants. Next, the education team will also play an important role 

in developing the details of the educational part of the program and interacting with participants 

and their teachers and group leaders. Finally, volunteers will also be part of the program as they 

will be a useful aid in leading the groups of participants, making sure the safety regulations are 

being followed, and helping the zoo employees wherever it is needed during the program. 
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 A specific volunteer plan for this program will not be developed, because the zoo has a 

volunteer sign up system that allows applicants to select, if they desire, specific departments or 

programs within the zoo that they want to help with and the zoo desires to keep it that way. The 

applicants for this program might have certain requirements they need to meet in order to be 

accepted as volunteers for this program such as physical abilities for example, but that will be it. 
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Job Description for new Hellbender Keeper position 
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Research Synthesis: Conservation Education 

 

For this section I will dive into the literature regarding the topic of conservation 

education, why it is relevant, how it has been done in the past, what it needs to be successful, and 

how the specialists think it should be done. 

Conservation education is actively part of the zoos and aquariums landscape. In this 

regard, the mission of the Chattanooga Zoo is not very different from most zoos and aquariums 

in the United States. Indeed, Patricia Patrick et al. studied 136 mission statements of AZA-

accredited zoos and aquariums in their paper Conservation and Education: Prominent Themes in 

Zoo Mission Statements (2007). They studied them for the mentions of education and 

conservation, and the relationship between the two concepts. In their results, they noted that 131 

out of 136 mission statements mentioned education, and 118 of them specifically mentioned 

conservation. But what is conservation education? Patrick et al. defined this concept, “The 

specific aim of conservation education is to develop lifelong knowledge and skills for 

conservation action.” and asserted that it was “designed to affect the awareness, attitudes, and 

behaviors of people toward natural resources.” (Patrick et al., 2007). 

 

Susan K. Jacobson et al.’s book Conservation Education and Outreach Techniques 

(2015) also does an outstanding job of describing conservation education and how important it 

is. Environmental management efforts are often a policy processes, and those are heavily 

influenced by the public. As a result, conservation efforts are as much of a social challenge than 

they are a biological one. When the people are ignorant about the current situation regarding 

nature conservation, it is extremely difficult to gather public support for policies intended to 
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improve local watersheds or protect local species, even when they are based on years of 

biological research and advancements. Striving to educate the public and raise their awareness 

and knowledge about their local natural environment and what it needs is a crucial step towards 

community-wide initiatives towards conservation, and successful conservation and outreach 

programs have been very influential in improving public awareness and support towards local 

conservation (Jacobson et al., 2015). 

An example of a program that has found success in educating people about conservation 

all around the world is the Global Rivers Environmental Education Network (GREEN), which is 

a program dedicated to monitoring water quality. GREEN has connected watershed conservation 

efforts and results across the world, through a global communication network connecting 

countries such as Bangladesh, Australia, Argentina, Italy, Kenya, and many more. While these 

countries have vastly different cultures, they share similar conservation challenges linked to the 

pollution and degradation of their water systems. It is stated in Jacobson et al.’s book that 

“Through our common need for healthy rivers and watersheds, GREEN has helped learners take 

action to address local watershed issues in more than 49 participating country programs, 26 of 

which received media coverage totaling over 14 million mentions from Internet, television, and 

print sources” (Jacobson et al., 2015). 

Another important issue identified by Jacobson et al. is the fact that the public’s attention 

to conservation efforts are uneven because of the fact their support for wildlife tends to focus on 

“attractive and emotionally appealing species”. This point is illustrated by the fact that among 

U.S. citizens, 89% believe that the endangered Bald Eagle should be protected, whereas only 

24% believe that similarly endangered Kauai wolf spider should be protected (Jacobson et al., 

2015). As a general observation, invertebrates are treated with indifference, regardless of their 
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crucial impact on our environment, which is part of the conservation problem. Conservation 

education and outreach programs related to these species that are deemed less attractive is 

therefore more needed than for other species. 

As a result of these observations, Jacobson et al. share the five goals developed by 

UNESCO (1978) that conservation education shares with the broader field on environmental 

education. These include giving the learners opportunities for: 

❖ Awareness: to acquire an awareness of and sensitivity to the environment and its 

associated problems; 

❖ Knowledge: to gain a variety of experiences in and acquire a basic understanding 

of the environment and its associated problems; 

❖ Attitudes: to acquire a set of values and feelings of concern for the environment 

and the motivation for actively participating in environmental improvement and 

protection; 

❖ Skills: to acquire the skills for identifying and solving environmental problems; 

❖ Participation: to encourage citizens to use their knowledge to become actively 

involved at all levels in working toward resolution of environmental problems. 

(UNESCO, 1978) 

 

The framework that Jacobson et al. offer in order to effectively create conservation 

education and outreach programs that achieve these goals is strikingly similar to the one taught 

in UTC’s MPA program’s Program Evaluation course, and therefore presents broadly the same 

steps that were followed for the development of the Chattanooga Zoo’s Hellbender Conservation 

Program: 
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- Planning 

o Review the mission 

o Identify goals and objectives 

o Identify target audiences 

o Include audience members and potential partners 

o Make an inventory of resources and constraints 

o Select activities and messages 

- Implementation 

o Pilot test activities 

o Program operations 

- Evaluation 

o Designing an evaluation 

o Evaluation objectives 

o Data collection for an evaluation 

(Jacobson et al., 2015) 

 

The importance of this type of education is also underlined in Carol Brewer’s article 

Cultivating conservation literacy: “trickle‐down” education is not enough (2001), when she 

argues that, 

“We do not have the time to wait for our discoveries to ‘trickle down’ to the 

public through the filters of textbooks and other media. We must take more 

responsibility for translating the results and significance of our research in a way 

the public—our families, neighbors, and communities—can understand.”  
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The rest of her paper explains how modern scientists need to be capable of educating 

non-scientists about their knowledge in order to spread it more efficiently (Brewer, 2001). Just 

like John Steinbeck said in his book The Log from the Sea of Cortez, he had never seen a 

scientist who couldn’t discuss freely and interestingly with a child (1941). Brewer believes that 

all scientists should be able to do so (Brewer, 2001). This is so important because not only does it 

make the information more accessible, but it also makes it more interesting and potentially 

entertaining, allowing children and non-scientists to think about that information in a more 

critical way that will lead them into action.  

This type of education is consistently offered by AZA accredited zoos and aquariums 

across the country, providing information to over 180 million visitors, including 51 million 

students each year, about wild animals, their natural habitats and related conservation issues, and 

the role they can play in their preservation (AZA, n.d.). This was expressed on their website, 

“AZA-accredited zoos and aquariums enhance the public’s understanding 

of wildlife and the need to conserve the places animals live. Visitors believe zoos 

and aquariums play an important role in conservation education and that when 

they experience a stronger connection to nature, are prompted to reconsider their 

role in environmental problems and conservation action and see themselves as part 

of the solution as a result of their visit.” (AZA, n.d.) 

 

In Carol Brewer’s next article published a year later, Outreach and Partnership Programs 

for Conservation Education Where Endangered Species Conservation and Research Occur 

(2002), she applies her enquiries to the specific topic of endangered species and the communities 

surrounding them by trying to find answers to the question, “As conservation biologists, how can 
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we cultivate ecological and conservation literacy in communities adjacent to threatened and 

endangered species and their habitats?” (Brewer, 2002).  In response to this question, Brewer 

develops five main guidelines that are essential in her vision of the successful conservation 

outreach program. 

First, she defends the importance of the experience element of the program for the 

development of ecological literacy by putting forward the fact that participants need to actually 

“experience the wonders of science” and not only be fed data about the findings, allowing 

participants to find and evaluate their own data, share it with their peers and discuss it (Brewer, 

2002). This experiential learning will reinforce the connection between the participants and the 

science in order to make the program more engaging, interesting, educational, and eventually 

have a greater impact on behaviors and conservation literacy. 

Second, the importance of the program leaders’ relationship with the participants’ 

teachers (in the case of classes participating in the program) is put forward by Brewer, arguing 

that they are the people who have the closest relationship with the participants, and are ultimately 

the people who determine if the participants will continue engaging in conservation programs or 

not (2002). 

The third point that Brewer makes is about teaching the scientists within the program 

how to make the experience successful for both the participants and themselves. This is often 

accomplished by paring a scientist with an educator who is skilled in presenting scientific 

education to audiences across various levels and disciplines (2002). However, pairing is often 

bypassed by having a scientific staff that is trained in education and can communicate their 

knowledge, skills, and findings to non-scientists, even children. In my conversations with the 

Chattanooga Zoo staff about the creation of the job description presented in this project, it was 
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made clear that in our time, incumbents of zoo keeping positions have no choice but to be in 

direct contact with the public every day. This means that all of today’s zoo keepers need to be 

able to not only care for the animals, but also communicate about those animals and explain 

scientific processes involved in animal care in a way that is understandable to all. Therefore, 

Brewer’s third point is a very important aspect of our Hellbender Conservation Program. 

The fourth guideline presented by Brewer is the importance of training the participants in 

the activities that they will be executing. This not only teaches new skills to the participants, but 

also allows them to execute accurate data collection and evaluation, which makes their work 

more valuable to the institution offering the program and becomes information that can be 

presented to decision makers with as much confidence as information presented by the scientists 

themselves (2002). By allowing the information to become useful, training the participants will 

make their experience more rewarding and meaningful, turning the program into an even more 

positive and memorable experience and increasing the long-lasting impact it will have on 

participants. 

Brewer’s last point is about the importance of assessing the programs once they are 

implemented, especially if the methods in place are being used for the first time (2002). 

 

To illustrate the points previously mentioned, Brewer used a case study about a program 

trying to track and protect sea turtles in Costa Rica. This program had school children partake in 

scientific activities related to the protection of sea turtles such as gridding the beaches in order to 

log the evolution of tracked animals over time, count healthy eggs in nesting areas, and more. 

These activities were not only educational and entertaining for the children but were also very 

useful for the researchers, because of the volume of work executed in a much more efficient 
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manner than if the scientists were alone (Pankratz, 2000). This practice is a great example of the 

above-mentioned guidelines recommending experience-based programs, training of participants, 

and successful implementation of a program by the scientists.  

The feedback from the community and the teachers to this program was exceptional, as 

one high-school teacher even commented, “I believe that our Ministry of Public Education needs 

to include this type of experience for all schools. This type of learning is very important for our 

country” (Pankratz, 2000). This case study was also a great testimony of how accurate the data 

collection can be, even when collected by program participants who are not specialists. One of 

the measurements taken by the children was the sea turtles’ carapaces’ width and length, which, 

when compared to measurements taken by specialists only a few weeks earlier, only varied by 1-

2% (Pankratz, 2000).  

Another benefit of long-term monitoring like the one displayed in the sea turtle program 

is the building of ongoing relationships between local schools and institutions such as zoos and 

aquariums. This would allow a continuous income of program participants, and it would allow 

for a large and ongoing spread of educational information and experiences about conservation 

and nature preservation to the local population, increasing overall conservation literacy. In 

Brewer’s words,  

“long-term monitoring programs can benefit from cultivating relationships 

with schools in nearby communities via a steady supply of energetic research 

assistants and the reliable data they collect. Partnership and outreach programs 

can forge cultural connections because, through their shared work, local 

participants and scientists come to know each other and understand something 

about the connections each has to the ecosystem being studied.” (Brewer, 2002). 
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Appendix A 

Proposed Exhibit & Maintenance Expense Budget and Proposed Wages Expense 

Budget 
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Appendix B  

Proposed Capital General Expense Budget 
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Appendix C 

Program Evaluation pre-test survey ( www.surveymonkey.com/r/ZKN2B5B ) 

 

1. I know what a hellbender is 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

2. I know where hellbenders usually live 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

3. List all the behaviors you can think of that would be detrimental to the hellbenders’ 

natural habitat 

 

4. List all the behaviors you can think of that individuals could engage in to actively help 

maintain the hellbenders’ natural habitat 

 

5. I believe that my actions influence the quality of the Hellbenders’ natural habitat 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

6. How many times have you participated in conservation programs? 

a. This is my first 

b. I have participated in 2 or less before coming to this program 

c. I have participated in 3-5 conservation programs before attending this one 

d. I have participated in over 5 conservation programs 

 

7. How did you hear about our program?  

http://www.surveymonkey.com/r/ZKN2B5B
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Appendix D 

Program Evaluation post-test survey ( www.surveymonkey.com/r/Z8MR2WD ) 

 

1. I know what a hellbender is 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

2. I know where hellbenders usually live 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

3. List all the behaviors you can think of that would be detrimental to the hellbenders’ 

natural habitat 

 

4. List all the behaviors you can think of that individuals could engage in to help maintain 

the hellbenders’ natural habitat 

 

5. I believe that my actions influence the quality of the Hellbenders’ natural habitat 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

6. After attending the program, I intend to change my actions in order to protect the natural 

habitat of amphibians such as the eastern hellbender 

a. Strongly Disagree 

b. Disagree 

http://www.surveymonkey.com/r/Z8MR2WD
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c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

7. I am likely to share the information I learned during the program to my friends and 

family 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

 

8. After attending this program, I am more interested in participating in animal conservation 

programs 

a. Strongly Disagree 

b. Disagree 

c. Neither agree nor disagree 

d. Agree 

e. Strongly Agree 

 

9. On a scale of 1 (I didn’t learn anything) to 10 (I feel like I know all there is to know 

about the Eastern Hellbender), how much did you learn during the program? 

 

 

10. Please share with us what you enjoyed about the program, what could be improved, and 

any other comments you may have about your experience. Thank you! 
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Meta-paper 

 

Organizational development and/or program planning 

The program planning component of the project is detailed between pages 3-13 of the 

main paper. Each of the program planning steps were completed and were based on published 

research and on program planning best practices taught in UTC’s MPA program. The program 

plan offers a simple and clear logic model (page 12) and a graphic representation of the 

program’s goal and main objectives and strategies (page 8). The planning process explained and 

considered the program’s organizational context and external environment, made sure it was in 

sync with the organization’s mission and resources, and demonstrated the need for the program 

(pp 3-7). The implementation section also represents a rough outline of how long program stages 

are expected to take, even though a precise timeline and more detailed Gantt chart were not an 

option given the lack of precise information from the zoo as to exactly when they plan to 

implement the different sections. 

 

Program evaluation or applied empirical research more generally 

This project’s evaluation plan is on pages 14-16 of the main paper. This evaluation plan 

abides by the AEA Guiding Principles for Evaluators and displays a systematic collection of data 

following a detailed structure that will inform the zoo’s leadership about the effectiveness of the 

program.  

 



META-PAPER 

2019 MPA CAPSTONE THOMAS SMALWOOD 

 

42 

Financial management, including, at a minimum but more broadly as appropriate to the 

project, budgeting and finance 

The budget and financial aspects of this project were described on pages 17-19 of the 

main paper. These included the program budget necessary to start the construction of the facility 

and the purchase of the equipment necessary to start the program and move the hellbenders into 

their new living situation. This budget was presented in a grant request to Lyndhurst foundation 

and that grant was received.  

This section also offers an estimation of yearly costs that the program will generate (page 

19). This budget is an estimation that is based on general numbers, which will no doubt be 

adjusted during the first year in order to achieve a higher level of precision in the prediction of 

the following years’ costs. This estimation was presented within the context of the zoo’s 

projected FY20 budget, broken down in more detail with the presentation of Chattanooga Zoo 

documents in appendices A & B (pages 35-36). 

 

Human resource management 

The human resources part of this project included a job description for the new position 

that the Chattanooga Zoo will be hiring to run the program starting at the beginning of FY20 

starting on July 1st, 2020. This job description is presented on pages 22-23 of the main paper and 

was created following the professional standards recommended by the Society for Human 

Resource Management (SHRM) and followed the policy requirements posted by the Equal 

Employment Opportunity Commission (EEOC). 
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Around this job description, the planned timing of the related HR events as well as the 

different actors who will be involved in running the program in its final form were also described 

on pages 20-21 of the main paper. 

 

Alignment with the organization’s mission, structure, resources, and external environment, 

including, but not limited to, its public policy context 

This program is in direct accord with the Chattanooga Zoo’s mission related to 

conservation. Their accrediting body (AZA) regularly encourages their zoos and aquariums to 

engage in local conservation efforts such as the Hellbender Conservation Program and often 

offer help implement them. This program is a perfect example of “creating meaningful 

connections between people and animals” (Chattanooga Zoo, Mission Statement). The Program 

is also thoughtfully included in the zoo’s other current programs and activities and takes into 

consideration the zoo’s various commitments and financial barriers. More information about 

these points can be found on pages 3-7 of the main paper. 

Some important policies also had to be considered in the development of this program. 

First, the job description that was created as part of this project (presented on page 22-23) 

adheres to the Equal Employment Opportunity policies regarding what employers can and can’t 

do when posting jobs. These policies prohibit employment discrimination based on “race, color, 

religion, sex (including pregnancy, gender identity, and sexual orientation), national origin, age 

(40 or older), disability or genetic information.” (Equal Employment Opportunity Commission, 

n.d.). This was satisfied by making sure that the requirements listed in the job description are 

solely based on skills and academic/professional experience and are not limiting the potential 

applicants to certain ethnicities, age groups, sexes, or backgrounds. 
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Next, the zoo was bound by the IRS fundraising guidelines for tax-exempt organizations 

and were required to publicly disclose their reception of the Lyndhurst grant. These policies must 

be followed by nonprofit organizations when engaging in fundraising activities in order to keep 

their tax-exempt status. 

Finally, the program is designed to welcome many groups of children and adolescents, 

and therefore must comply with childcare policies. These policies were researched and taken into 

consideration. First, the zoo is already a licensed childcare provider because they have hosted 

summer camps for many years. They are therefore licensed, aware, and able to uphold the 

requirements for taking care of minors for long periods of time. These regulations include 

background checks on staff members and volunteers, number of staff/children ratio depending on 

the ages of the children, safety regulations, and more (Department of Human Services, n.d.). 

 

Intentional, institutionalized pursuit of high standards of professional ethics 

High standards of professional ethics were of the utmost importance when developing 

this program, throughout all its stages. Here, I will break down exactly how these standards of 

ethics were followed. 

Overall, the development of this program was, and its implementation will be, executed 

in tight accordance with the AZA’s code of ethics (AZA, 1976, last amended 2017). Although all 

points covered in this code were followed (if applicable), here are a few that were most actively 

represented in this program and its elaboration: 

- “Promote the interests of wildlife conservation, biodiversity, and animal welfare to 

the public and to colleagues” 

o This represents the main objective of this program. 
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- “Maintain high standards of personal, professional, and business conduct and 

behavior” 

o All meetings and communications with the Chattanooga Zoo were conducted 

in the most professional manner in order to create a useful and successful 

program. 

- “Cooperate with qualified zoos/aquariums and other qualified persons/organizations 

in breeding programs of endangered and other species” 

o This program will be implemented by an accredited AZA zoo and is the result 

of a collaboration between the Chattanooga Zoo and other accredited 

organizations such as the Saint-Louis Zoo. 

 

The grant requesting process executed by the zoo for this project followed the ethical 

fundraising guidelines (National Council of Nonprofits, 2019, Ethical Fundraising). These 

guidelines state that communication with donors should be honest and precise, that the 

organizations need to disclose their sources of revenue for the public to see on their website, that 

donors should be thanked in a timely manner after their contributions, that donors’ restrictions on 

their gifts should be respected at all times, and that donors should be publicly acknowledged (or 

not, if they desire to remain anonymous) in the manner in which they desire to be acknowledged, 

and more. All these guidelines were followed rigorously by the zoo and I in the grant request 

process. 

The evaluation plan strived to meet the American Evaluation Association’s (AEA) 

Guiding Principles for Evaluators. The evaluation plan offered for this program offered 

integrity/honesty by transparently disclosing the purposes of the evaluation to the program 
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participants. It also demonstrated a desire to improve the common good by making sure that the 

knowledge and skills that are intended to be transmitted to the public are indeed being well 

received, that the information is accurate and useful to the participants, which will in turn 

improve their daily behaviors towards nature and in the long term improve the eastern 

hellbender’s health in the wild. Making sure that the program is working as planned will also be 

a great opportunity for the zoo to bring in more guests and therefore create more connections and 

spread more knowledge about all the other animals at the zoo, ultimately improving the 

fulfillment of their mission. The evaluation plan also demonstrates respect for the people by 

asking them for their permission to contact them via email for the post-test survey, and by 

making both surveys optional for everyone. The plan will be executed by professionally 

competent people in the zoo’s education department who are used to evaluating their educational 

programs and have experience in this domain. Lastly, within the available resources in the 

organization, the evaluation plan adheres to systematic inquiry standards by striving to collect 

precise and informational data, analyzing that data in a professional manner using the results to 

inform leadership on the effectiveness of the program. More details about the evaluation plan are 

on page 14-16 of the main paper. 

 

Identification and incorporation of perspectives of diverse constituencies  

The elaboration of this program had to take into account several perspectives in order to 

become successful and aim to maintain that success for years to come. First, there were multiple 

perspectives represented within the zoo itself. During my meetings with the zoo, I spoke with 

some of the leadership team (COO, Human Resources Director, General Curator, Director of 

Advancement), staff members directly linked to the implementation of the program (Facility 
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Manager, Manager of Events and Advancement, Education Director), and also spoke to the 

current head Herpetologist who will be in charge of the program until the new position is hired. 

These were various perspectives that were all valuable to the process in different ways. The 

leadership team provided the drive to make it happen, the insight on resources 

necessary/available for the program, and the background knowledge on previous attempts. The 

advancement/marketing and education teams were instrumental in acquiring the funds by writing 

grants and providing insight on the connection between leadership and donors, and between 

animal programs and their educational components. Finally, the keepers and 

maintenance/facilities staff were instrumental in providing the knowledge necessary to 

understand the different dynamics of the program, whether scientific (explaining the reverse 

osmosis process and how it affects breeding), or practical (what will it take to build the facility, 

where it will be, the estimated timeline, etc.). 

Outside of the zoo, various perspectives were also necessary. Taking into consideration 

the views and opinions of conservation education specialists, as well as specific zoological 

experience from the AZA databases was essential. The AZA is a very complete source of 

information about conservation science, field conservation, and similar domains. They offer 

breakdowns of what has been working and what hasn’t in the field, they provide reports of 

conservation efforts, and many more documents on their Conservation page (AZA, n.d.). The 

conservation education sources were extensively talked about throughout the research synthesis 

part of the main paper, on pages 24-31.  

In a broader way, this program incorporated the perspectives of different constituencies 

such as the zoo itself, the donors (by exchanging with them about grants, engaging in ethical 

behaviors with them, and considering how to make the program an interesting recipient of 
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financial gifts from them), the city (by striving to create fruitful relationships between the zoo 

and local schools and other types of groups), and the participants (by aiming to provide them 

with new applicable skills, asking them for feedback in order to improve the experience for 

future participants, by making the program an attractive and experiential learning opportunity). 

 

Synthesis and application of theory, empirical evidence, and recognized professional 

standards 

The synthesis of a body of research related to the program was presented on pages 24-31 

of the main paper. This body of research was constructed around the topic of conservation 

education, described exactly what that is from different perspectives, provided examples of how 

successful programs with similar goals have been created in the past, and provided insight on 

what specialists on the matter think the most important aspects of these education programs 

should be. These findings provided empirical evidence for the decisions made in the elaboration 

of this program, making it a good example of the professional standard expected for this kind of 

project in this field. 

The program design was planned according to a framework presented in Jacobson et al.’s 

extensively peer reviewed book, Conservation Education and Outreach Techniques (2015). This 

framework was cited on page 27 of the main paper and applied to this particular program from 

pages 3 to 16. 

Next, the five guidelines to a successful outreach program presented by Carol Brewer in 

her article Outreach and Partnership Programs for Conservation Education Where Endangered 

Species Conservation and Research Occur (2002) were also carefully considered and 

incorporated in the elaboration of our Hellbender Conservation Program. The program shows 
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elements of experiential learning in the field, training the participants on new skills in the lab, the 

importance of having scientists with educational skills in the job description, and evaluating the 

practices in place with our evaluation plan.  

The Hellbender Conservation Program was also designed to provide all five of 

UNESCO’s environmental education goals mentioned on page 26 of this paper. The program did 

so by raising participants’ awareness, providing them with knowledge, attitudes, and skills to 

recognize and act upon the world’s conservation problems, and giving them an opportunity to 

participate in these conservation efforts and therefore providing them with the chance to make a 

difference in their local environment. 

Finally, the job description presented on pages 22-23 of the main paper was created 

following the guidelines and examples provided by professional organizations that set the 

professional standard in this field (SHRM, 2018), and organizations that offer professional 

examples of job descriptions that are posted daily (AZA, n.d., Jobs; Wright State University, 

n.d.). 
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