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Introduction 

The Natural Resources and Environmental Science (NRES) program within the 

University of Kentucky College of Agriculture is a multidisciplinary program focused on the 

environment that culminates in a Bachelor of Science degree. As a multidisciplinary program, 

students are able to pick courses of study within the program in order to focus and customize 

their degree to best reflect their interests and career goals within the field of environmental 

science. As an end to the program, seniors from all courses of study come together to offer their 

services in order to solve a local, environmental problem for a community stakeholder through 

the senior capstone course. Teams of seniors are formed along their courses of study, in order to 

reflect their interests and skill sets, and each of these teams works on to address their aspect of 

the local issue. Teams work throughout the semester long capstone course to conduct research 

and prepare to present their contributions. As a result, the community stakeholder is presented 

with a multidisciplinary solution to the problem they presented to the senior class.  

This year, Floracliff Nature Sanctuary was the community stakeholder for the NRES 

capstone course. Floracliff Nature Sanctuary is a private, 346-acre nature preserve located within 

Fayette County that is only open to the public for guided hikes and educational opportunities, in 

an effort maintain the ecological integrity of the preserve. Floracliff was initially established by 

Dr. Mary Wharton who worked to buy parcels of land in the Palisades region around the 

Kentucky River throughout her life, and, after her death in 1991, these parcels were combined 

and turned into a non-profit nature sanctuary managed by a Board of Directors. The Board of 

Directors works to execute Dr. Wharton’s vision by managing the preserve in order to care for 

the sanctuary property, ensure its protection as a nature preserve and promote public education of 

the natural history of the Inner Bluegrass region. Floracliff is known for its wildflowers, old 

trees, and Elk Lick Falls, one of the largest known turfa deposits in the eastern United States. 

Floracliff is clearly an invaluable resource within the Palisades region and Fayette County. 

Floracliff presented the senior capstone course with a “wish list” of things they would 

like help with at the beginning of the semester. Initially this list was broken down into five broad 
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categories of items they wanted assistance with, but two were combined to leave four categories 

of problems: economics; land management; fundraising, education, and outreach; and ecology, 

research, and monitoring. Within these categories, Floracliff asked for help finding solutions or 

conducting research on topics including, but not limited to, the economic value of Floracliff’s 

ecosystem services, the creation of new maps, help designing new educational programs, and 

help raising money to continue the operation of the preserve. The capstone course formed groups 

around each of these categories in order to have students working within their skillset, and each 

of these groups has worked on conducting research throughout the semester in order to best serve 

Floracliff and the community.  
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Chapter 1 – Economics 

Group members: Daulton Haynes, Joe Hiltenbrand, Danny Truskot, Mimi Wamsley 

Introduction 

For the economics portion of this project, Floracliff asked for help in determining a value 

of Floracliff and the ecosystem services it provides to the Fayette County and Kentucky River 

Palisades region. In order to best fulfill this request, it was determined that the economics group 

would work through multiple avenues in order to fully capture the economic value that Floracliff 

provides to its region. An i-Tree Canopy analysis was performed to understand the ecosystem 

services Floracliff provides to its region, and a survey was sent out to Floracliff’s visitors and 

program participants in order to understand the value that they received from both the 

recreational and educational opportunities Floracliff provides. Both of these aspects were 

accompanied by a literature review of topics related to these found values. The literature review 

allows for a broader understanding of the value of Floracliff, especially values that are not fully 

represented in the survey or i-Tree analysis. This multifaceted approach to calculating the 

economic value Floracliff lends to its region provides a broad understanding of the value of the 

preserve. 

i-Tree Analysis 

Background 

As part of our economic assessment of Floracliff Nature Sanctuary, we decided to 

perform an economic analysis of the ecosystem services that Floracliff provides to the 

community. To perform this analysis, we decided to use the i-Tree Canopy software that 

produces US dollar figures for different ecosystem services based of an areas canopy cover. The 

ecosystem services that i-Tree Canopy assigns a monetary value to are carbon monoxide, sulfur 

dioxide, nitrogen dioxide, ozone, particulate matter, and carbon dioxide removed from the 
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atmosphere annually by Floracliff. It also calculates the dollar value of the carbon dioxide that is 

stored in the trees at Floracliff.  

Methodology 

To yield results from i-Tree Canopy, an aerial satellite image of Floracliff is selected. 

Once the satellite image is taken of the general area of Floracliff, the property boundary of the 

nature sanctuary is outlined and defined as the area of interest. Once the area of interest is 

established, i-Tree randomly selects points inside the boundary and each point is defined as 

either canopy or non-canopy cover. Once all the random sample points are defined, i-Tree uses 

the percent of canopy cover and the total acreage of the defined boundary to calculate the 

monetary values of a range of ecosystem services. For the i-Tree analysis conducted, we ran four 

tests of five hundred sample points, with the final result being all of these values averaged 

together.  

 

 
Figure 1.1: Outlined area of interest 

 

The i-Tree Canopy software works by finding default values, or multipliers, for air 

pollution removal rates (g m-2 yr-1) and monetary values ($ m-2 yr-1) for unit areas of tree cover in 

the United States. To achieve these multipliers, the derivation of total tree cover, evergreen 

percentage, and leaf area index; the estimation of air pollutant removals and concentration 

changes; and the valuation of air pollutant removal were analyzed. All of these analyses were 

performed for both rural and urban areas in all counties, and then aggregated into county-level 

values. i-Tree currently uses these county level values to estimate annual pollutant removal rates 
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and their associated monetary values (Hirabayashi, 2014). i-Tree calculates the monetary value 

of pollution removal based on the U.S. EPAs BenMAP. This tool estimates the number and 

economic value of human health impacts that result from changes in air quality. BenMAP 

calculates the economic value of air pollution removal using both “Cost of Illness” and 

“Willingness to Pay” metrics. The Cost of Illness metric summarizes the costs that people bear 

for pollution related illnesses, like hospital visits or lost time at work. The Willingness to Pay 

metric takes into account the direct costs of illnesses as well as the value that individuals place 

on pain and suffering that result from air pollution (United States Environmental Protection 

Agency [EPA], 2018). The combination of these metrics allows BenMAP to provide monetary 

values associated with different levels of air pollution, as well as the value that can be found in 

reducing or raising the level of air pollution from one level to another. i-Tree incorporates all of 

these metrics to provide the user with an estimate of the monetary value produced from the 

removal of harmful pollutants from the atmosphere. In the case of Floracliff, i-Tree provided us 

with an estimate of the annual monetary value of harmful pollutants from the surrounding 

community. 

Results 

The average annual values of the ecosystem services that Floracliff provides to its region, 

found using iTree Canopy, can be found in Table 1 below. From our i-Tree economic analysis 

we also found that $1,492,486.96 worth of carbon is stored within the biomass of trees at 

Floracliff.  

 
Table 1.1: Average annual values of pollutants removed from atmosphere. 
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Discussion 

            While i-Tree gives us much data about the ecosystem services trees provide when it 

comes to sequestration of greenhouse gases from our atmosphere, there are many more services 

provided by Floracliff’s landscape. It is always hard to give definite numbers of values of 

services natural spaces provide, especially when the space is smaller like Floracliff is, but it is 

undeniable that the preserve is important to the community. The data that i-Tree gave is a good 

place to start when searching for the worth of Floracliff’s ecosystem services, but we estimate 

the total value of Floracliff ends up being larger than i-Trees original numbers.  

            One of the most prevalent issues in the discussion and fight of climate change is the 

amount of carbon dioxide (CO2) in the air. While it is expensive for humans to extract CO2 from 

the air through artificial processes, trees do this for us while going through their natural 

processes. Using the i-Tree software we found that annually, based on an average of multiple 

samples of Floracliff, the trees of the reserve sequester $55,507.32 worth of CO2. Essentially this 

means that through photosynthesis trees remove $55 thousand of carbon from the air based on 

i-Tree’s valuation algorithms. During photosynthesis trees bring CO2 out of the atmosphere to 

create sugar and subsequently water as well as oxygen. Through photosynthesis trees fix carbon 

as biomass, acting as a “sink” and keeping this carbon out of the air (Hirabayashi, 2014). While 

the trees also offer other services that are outlined by i-Tree, none are as impactful or noteworthy 

as the sequestration of CO2. Another important aspect to note about CO2 is the total carbon value 

stored in the trees that i-Tree gave us of  $1,492,486.96. What this number is saying is that based 

on biomass relative to canopy cover, i-Tree predicts that there is nearly $1.5 million worth of 

carbon stored in the biomass of the preserve. This number is not an annual number like the 

sequestration is; there is not $1.5 million worth of CO2 removed from the atmosphere every year 

and stored in the trees. This number more so represents how much carbon would be released in 

the air if the trees of Floracliff were to be cut down and the biomass reintroduced back into the 

atmosphere (i.e. if the trees were burned).  
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One of the variables that is overlooked by the software is proximity to urban landscapes. 

Floracliff is one of the few forest corridors around the Palisades and this increases the benefit it 

brings to region. In a study done on the economic value of ecosystem services provided by 

different land uses in the state of New Jersey, urban greenspace was one of the most valuable per 

acre. This value is drawn not just because of the carbon sequestered by the trees, but also from 

the recreational and aesthetic benefits provided by the land.  While intrinsic value through 

aesthetic use will be covered later in this proposal, it is important to note that aesthetic value 

does in fact raise the actual value of the forest (Costanza, 2006). 

            Not much moves policy makers and populations to invest money into wildlife 

preservation like endangered species. Within the confines of Floracliff two threatened animals 

have been found: the Streamside Salamander (Ambystoma barbouri)  and the Common Box 

Turtle (Terrapene Carolina) . While these are the only threatened species that have reported 

observations on the iNaturalist site, it is not unreasonable to think more hide in the forests and 

streams of Floracliff; roughly 90% of the animals and plants covered by the Endangered Species 

act are found on private lands like Floracliff (Brown and Shogren, 1998). Exactly how much 

money should be put into protecting and preserving species from extinction however is a hard 

figure to pinpoint. In its 1978 case, Tennessee Valley Authority v. Hill , the Supreme Court 

majority decision was that “the value of endangered species is incalculable”, but incalculable 

does not give much in a conversation about the national budget. As of right now the national 

budget for the Endangered Species act is just over $20 million, obviously that is not an 

incalculable amount of money but it does say there is worth in Floracliff having threatened 

species in their preserve. While it is hard to say the economic value added to the preserve 

because of the species that call it home, it is undeniable this positively affects its worth.  

            There are not only positive aspects to the economics of Floracliff though, there are some 

negatives. The biggest negative aspect to Floracliff’s i-Tree valuation is their problem with 

invasive species. The most prevalent invasive species to Floracliff, and other preserves around 

Kentucky are honeysuckle and wintercreeper; these invasive species can be thought of as a sort 

of “invisible tax” on an environment (Pejchar and Mooney, 2009). While the impact these plants 

have on a landscape are important, they are oftentimes overlooked and the value of invasives is 
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often ignored. The prevention of the spread of invasives is a task that takes a lot of time and 

energy from the employees and volunteers of Floracliff. Honeysuckle in particular essentially 

chokes out any landscape it ingrains itself in, not allowing for growth of any other plants because 

it is so dense. This in turn does not allow for native plants, such as the wildflowers that are so 

popular in Floracliff, to grow anywhere this honeysuckle as taken over. While the presence of 

invasive species does not negate all the value of the preserve, it would be wrong to say the effort 

required to manage them and the space they take away from native plants are totally negligible.  

When searching for the economic value of Floracliff, i-Tree is a phenomenal source to 

start with to begin to understand the ecosystem services provided. The greatest issue with 

attempting to understand how much the preserve brings to the table however is the numbers we 

find will value based on which studies we look at. Even federal documents will give large ranges 

in their attempts to quantify the value parks or resources have in our country. What we can say 

however is that we believe the economic worth, in the environmental services aspect, to be 

greater than the numbers that i-Tree gave us. i-Tree is a service predominately used for urban 

forest valuation, and urban trees have, on average, less biomass than forest trees of the same 

species and age (Hirabayashi, 2014). Floracliff is also home to threatened species, that in itself is 

valuable to the ecosystem and community but again, exactly how valuable is subjective. It can be 

said that those organisms are too valuable to put a price on, but that is no help when attempting 

to acquire government funding for preservation. A possible solution to understand what value 

these organisms bring to the preserve would be to look at how much it costs to create the 

landscape artificially these animals need (i.e. a stream with certain flora/fauna for the common 

box turtle) and realize the preserve has these landscapes and thus this additional value. 

Unfortunately, some invasive species do plague certain locations of the preserve, but the 

employees of Floracliff do a good job at preventing the spreading of them. The costs of keeping 

these invasive species at bay do subtract from the total value of Floracliff, but invasive species 

are going to be an issue in essentially every preserve in the Palisades. As a whole, Floracliff 

brings great value to its community through its carbon sequestration and it being home to many 

species that need preserves, such as Floracliff, to survive. It would be impossible to put an exact 
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dollars and cents on what Floracliff is really worth to the community through its ecosystem 

services, but we can say at the least it is greater than what i-Tree predicts.  

Survey 

Methodology  

One way to value a forest ecosystem such as Floracliff is to determine individual's 

willingness to pay. Willingness to pay is becoming a very popular way in economics to put a 

value on ecosystem services such as air and water quality, as well as encompass individual’s 

willingness to preserve something that is already there, like Floracliff. To get an actual monetary 

value of the services Floracliff has to offer, a survey was conducted and distributed to volunteers, 

participants, and anyone else who has signed up for the emailing list that Floracliff has.  

To start the survey, we thought it would be important to get information on the 

demographics of visitors and survey respondents, as well as their levels of education (see 

Appendix A, Economics). This data we believed would help in explaining some of the values we 

would collect, based on if our demographic was more or less educated and what age group they 

fell under. We then had to decide what parts of Floracliff we believe people receive the most 

value from. After a visit to the sanctuary and a quick hike around, we decided some of the most 

exciting features were Elk Lick Falls, the very old trees, the wildflowers, wildlife, and the newly 

added Trails End Cabin. We asked respondents to rank these features (see Appendix A, 

Economics), in hopes to better understand which parts of the sanctuary people find the most 

value. Going along with the unique features found at Floracliff, we wanted to determine if 

visitors found the sanctuary as a whole more enjoyable than surrounding parks like Raven Run 

or Mcconnell Springs (Appendix A, Economics). After asking these sort of introductory 

questions, we wanted to find a way to monetarily value the programs and workshops Floracliff 

offers. We decided that their guided hikes and their educational programs are two main forms of 

income to the sanctuary. We structured survey questions by asking if they have participated in a 

guided hike or a workshop at the sanctuary (Appendix A, Economics). The follow up question 

allowed us to gather a real dollar amount for what people valued their experience. This helped us 
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determine if Floracliff’s suggested donation amounts were accurate with what people would be 

willing to pay.  

Willingness to pay can also be used to measure how much individuals would pay just to 

know that places like Floracliff exist. Having said that, we decided to ask a question that would 

help us understand what respondents would be willing to pay if the sanctuary were to consider 

expanding (Appendix A, Economics). We wanted to get an idea of what people would be willing 

to pay for a 10% expansion, and with this we could get a per acre value of how people value the 

sanctuary.  

Results 

We decided the easiest way to distribute our survey was through an email chain that 

Floracliff runs; we distributed our survey to those who signed up for Floracliff’s email list. To 

our surprise, we received almost 50 responses in only 2 days. By the time we closed the survey 2 

weeks later, we had received a total of 72 responses. The survey was originally sent to roughly 

225 people, leaving us with a response rate of about 32%. The responses were analyzed, and the 

following are the results. Starting with age, we found that 50% of respondents, or 36 people, 

were the age of 60 or above (Appendix B, Economics). 
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 Figure 1.2: Showing the breakdown in age of respondents. 

 

Another interesting result of our survey was the education level of respondents. We found 

that 54%, or 39 of the respondents, had graduate degrees. The overall level of education of 

people who took our survey was very high, with everyone having completed at least some 

college (Appendix B, Economics). 
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Figure 1.3: Education levels of survey respondents. 

 

After determining our demographics, we analyzed what people would be willing to pay 

for the workshops and the hikes. When asked if they had participated in a workshop at Floracliff, 

38 respondents said yes (Appendix B, Economics). Of those 38 people, 25 of them gave us a 

dollar value for what they thought they gained from the workshop. The average amount that 

respondents believed they gained from the workshops was $66, with the highest being $200 and 

the lowest being $10. The guided hikes proved to be more popular, with 68 people saying they 

had been on a guided hike in Floracliff. Of those 68 people, 34 responded with a money value to 

what they gained from the experience. The respondents had an average value of $42 for the 

guided hikes. Lastly, we asked what respondents would be willing to pay to expand Floracliff by 

35 acres or 10%. We received 64 responses, of which 48 of those gave us a dollar value for their 

willingness to pay. Of those responses, the average that respondents were willing to pay was 

$239. 

The survey proved to be an interesting way to measure how people value certain parts of 

Floracliff. We found that people who visited and participated in some of the programs would be 

willing to pay more on average than the recommended donation. We also found from survey 

question #8, that the average willingness to pay to expand the park was over $200 a person 
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(Appendix A, Economics), showing us that there is a great deal of value that the sanctuary brings 

people. This number could also be used by Floracliff moving forward if they were to consider 

purchasing more property and needed to collect donations.  

Discussion 

The results of the survey allow for some insight into what the patrons of Floracliff value 

about the preserve. When people state their willingness to pay for a service or location, they 

typically reveal their preferences for aspects like aesthetics and potential to visit the space as a 

recreation. However, their willingness to pay for a service or location is limited to the benefits 

they are already aware they will receive from the good as well as the benefits that they believe 

directly affect themselves (Costanza, et al., 2006). Benefits that the community reaps from the 

good, as well as benefits that are not known to the purchaser, will not be counted within their 

stated willingness to pay and must also be taken into account in order to have an accurate human 

use value of the preserve. It is also important to note that people’s willingness to pay for a good 

is reflective of their own internal value system (Costanza, et al., 2006). These values are both not 

universal and are also easily manipulated. Value systems can be starkly different between 

different demographics of people, and as the survey participants were overwhelmingly college 

educated and middle aged, younger and less educated are underrepresented in the survey. This 

means that the willingness to pay for various services Floracliff provides collected from the 

survey is not truly representative of the community’s value of the preserve. Not only do values 

differ between groups of people, but values can be easily manipulated through influences such as 

advertising or news stories; this means that the current willingness to pay expressed in the survey 

data is likely to change regularly (Costanza, et al., 2006). All of these factors should be 

considered when viewing the willingness to pay expressed in the survey results. 

Much of the value natural forested areas have is often associated with people’s value on 

the aesthetic and recreation benefits it provides in Contingent Valuation surveys; this is 

considered a human-use value, or a value derived based on people’s plans to utilize this good 

(Costanza, et al., 2006). Broadly speaking, this trend is visible within the increasing market for 

eco-tourism worldwide; for Floracliff, this is represented in both what survey participants are 
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willing to pay, and have paid, to attend one of Floracliff’s hikes or classes, as well as in the 

amount of money they are willing to contribute to add land onto the preserve (Lee, 1997). The 

value people place on the aesthetics of a wild place are also visible in their favorite parts of 

Floracliff; the majority of participants ranked either the view of the wildflowers or the waterfall 

as their favorite part of the preserve. 

Related to the aesthetic value people place on wild spaces, survey respondents are also 

likely to highly value the “peace of mind” they receive from the knowledge that a wild place or 

animal is protected for future generations; in a national study, more than half of the value 

associated with national parks was derived from the public knowing the land would be preserved 

for future generations (Haefel, et al., 2016). This peace of mind value is a passive use value, 

rather than a traditional use value. This means that people derive a human-use value from 

something even though they are not directly using it; for example, they find joy in the fact that a 

park exists even if they have no plans to go visit that park (Haefel, et al., 2016). This is different 

from ecosystem services that a preserve may provide, which also benefit people who do not visit 

the park, and from the traditional use value. This passive use value is particularly relevant to 

Floracliff’s value as it is a park that is highly protected and only available for limited recreational 

opportunities. In a national study, the majority of respondents across the United States said they 

gained significant benefit from knowing that the National Parks were going to be protected for 

future generations, and as a Kentucky State Nature Preserve Floracliff has similar protections in 

place in order to maintain the integrity of its land (Haefel, et al., 2016). The majority of 

individuals in this study also believed that they personally benefited from the presence of a 

preserve, whether or not they had visited or planned to visit the preserve in the future (Haefel, et 

al., 2016). From this study, as well as the responses gained from the survey, it seems likely that 

people place a high value on the fact that Floracliff is a protected preserve that will exist for 

future generations. 

While some use and passive use values are likely accounted for within the willingness to 

pay found from a survey of Floracliff visitors and volunteers, their responses are unlikely to take 

into account some of the lesser known human use values provided by greenspace. Recent studies 

have shown that greenspace has significant health benefits for people who live near or visit the 
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area. Natural areas are associated with improved mental health for the people who visit or work 

in them; they have been shown to provide significant stress reduction and alleviating mental 

fatigue (Groenewegen, et al., 2006). Last year, Floracliff had over 1,200 program participants, 

not including the significant number of volunteers, who were able to reap the health benefits 

from the preserve. With the new proposed education programs and activities, even more people 

would be able to benefit from access to the preserve. The educational programs and hikes offered 

at Floracliff also act as a social benefit as people are able to build community while at the park, 

another typically overlooked benefit in contingent valuation surveys (Lee and Maheswaran, 

2010). Generally, the willingness to pay derived from the survey results is probably an 

understatement of the true human use and passive use value, as the public is less aware of the 

more obscure health benefits that can typically be associated with access to green space. 

There is some discussion as to whether or not contingent use values are truly 

representative of the value that people derive from a good. The way that surveys are worded can 

easily influence or create bias among respondents, and if the respondents do not truly represent 

the population that benefits from a service the results have the potential to be inaccurate 

(Diamond and Hausman, 1994). Even contingent valuation surveys that are as accurate as 

possible have come under fire from some environmentalists who, on principle, disagree with the 

idea of assigning a monetary value to a natural area (Costanza, 2006). However, the argument 

can be made that having some value is better than not having any value at all, and that the 

intrinsic value of nature can coexist with an economic estimate of the value of natural spaces. In 

addition to this, having an economic value can serve as another argument to persuade people of 

the benefits of natural space who do not particularly agree with its intrinsic value. Overall, the 

survey results offer a starting point for beginning to estimate the human use and passive use 

values associated with Floracliff, as long as its shortcomings are recognized. 

Conclusion 

Some people may argue that Floracliff has a value that is impossible to put into economic 

terms; that Floracliff itself is inherently priceless. While it is admirable that people find natural 

spaces to be priceless, it bears remembering that there are a significant number of people who do 
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not share this viewpoint when it comes to natural areas. The people who do not consider nature 

to be priceless are those who are more likely to experience a shift in perspective when presented 

with the economic value that natural spaces can provide to their community. So, while it is 

understandable that people who truly believe in the inherent worth of Floracliff will find the 

economic value presented in this report distasteful, the goal of the research that has been 

conducted is to support the existence of Floracliff by giving the preserve another tool in which to 

convince people and organizations of its value.  

Through the i-Tree analysis, survey of Floracliff visitors, and literature review, it seems 

that Floracliff provides a significant value to the community in terms of the ecosystem services it 

provides, as well as the educational opportunities present in the preserve. Specifically, it through 

the analysis conducted it is clear that Floracliff provides a an annual value of upwards of $56,000 

to the community, between the value of its ecosystem services as determined by i-Tree and the 

additional educational, recreational, and health benefits it provides. This does not include the 

value of carbon banked in Floracliff that is currently worth almost $1.5 million. If Floracliff were 

to conduct further studies to determine its value, it is recommended that they include the value of 

any future programs hosted in the new acquisition, continue surveying future program 

participants, and consider evaluating how much people spend to visit the preserve, in terms of 

time and money spent, in order to find its ecotourism value. While these additional steps would 

work to refine the value that has already been found, the economic value that was calculated via 

i-Tree, the survey, and the literature stands as a strong starting place for understanding the value 

of Floracliff. It is clear that Floracliff provides significant economic value to its local 

community, upwards of $56,000 annually.  
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Appendix 1-A 

1. What age group do you fall under? 

a. 0-17 

b. 18-29 

c. 30-59 

d. 60+ 

e. Choose not to answer 

2. How would you describe your area of residence? 

a. Urban 

b. Suburban 

c. Rural 

d. Choose not to answer 

e. Other (please specify) 

3. What is your education level?  

a. High School diploma or equivalent  

b. Some college 

c. Associates degree 

d. Bachelor's degree 

e. Graduate level 

f. Choose not to answer 

4. According to your personal preference, how would you rank these unique features found 

at Floracliff? (1 being the best) (In no specific order below) 

a. Elk Lick falls 

b. Wildflowers 

c. Historic Trees 

d. Trails End Cabin 

e. Wildflowers 
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5. How would you rank your experience at the following parks? (1 being the best) (In no 

specific order below) 

a. McConnell Springs 

b. Floracliff Nature Sanctuary  

c. Raven Run 

6.  Have you participated in a guided hike at Floracliff (e.g. Wildflower hike, waterfall hike, 

etc.)? 

a. Yes 

b. No 

If yes, how would you monetarily value the educational experiences offered on this hike? 

(comment box)  

7.  Have you participated in a workshop at Floracliff (e.g. Birds of Kentucky, Lichens of 

Kentucky, etc.)?  

a. Yes 

b. No 

If yes, how would you monetarily value the educational experiences gained from this 

workshop?  

(comment box) 

8. If floracliff were to consider purchasing 35 acres of forest (roughly 1/10 of their current 

size) from a neighboring property, how much would you be willing to donate to help 

them acquire the new land?  

(comment box)  

9.  How are you affiliated with Floracliff? (Click all that apply)  

a. Volunteer 

b. Donor 

c. Program participant  

d. Other (Please specify)  
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Appendix 1-B  

Tables correlate with survey questions (see appendix A) 

1.   

Age # of 

responses 

0-17 0 

18-29 3 

30-59 33 

60+ 36 

Choose not to 

answer 

0 

2.   

Area of 

Residence 

# of 

responses 

Urban 22 

Suburban 35 

Rural  14 

Choose not 

to answer 

0 

Other 1 
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3.  

Education Level # of 

responses 

High School 

Diploma 

0 

Some college  9 

Associates degree 2 

Bachelor's degree 21 

Graduate level 39 

Choose not to answer 0 

4.   

Favorite 

features 

# of first 

place 

ranking 

Elk Lick Falls 17 

Wildflowers 26 

Historic trees 10 

Trails End 

Cabin 

4 

Wildlife 9 

5.   

Best experience at # of first 

 

24 



parks in the area pace 

ranking 

McConnell Springs 4 

Floracliff 57 

Raven Run 9 

 

6.   

Have you been on a 

guided hike at 

Floracliff? 

# of 

responses  

yes 68 

no 4 

 

7.   

Have you 

participated in 

a workshop at 

Floracliff? 

# of 

responses 

Yes  38 

No 34 

8.   Data for this question was averaged, and incorporated as text into our report. 

9.   

Affiliation with Floracliff # of 
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responses 

Volunteer 23 

Donor 25 

Program participant 66 

Other 8 
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Chapter 2 – Land Management 

Group members: Adam Bourque, Colby Langford, Sarah Yount 

Introduction  

Floracliff Nature Sanctuary is a 346-acre Kentucky State Nature Preserve located in the 

beautiful palisades region of the Kentucky River in southern Fayette County. While it is a 

non-profit organization, it was founded by a private individual, Dr. Mary Wharton, which poses 

an interesting situation for the reserve. Since it is privately owned, there is not any state funding. 

This means that all funding comes from the original amount left by Mary Wharton, donations, 

and grants that the employees can get. This lack of funding means that resources are very limited 

for the park and it’s practically impossible to have a staff larger than two people. We also have 

became aware of the daunting task the staff is faced with in maintaining the areas surrounding 

the nature center.  

Being privately owned isn’t all bad for the park, it has allowed staff to keep the 

disturbance by visitors to a minimum and keep a lot of the activity at the reserve controlled and 

monitored. So, our goal was provide our energy and resources to Floracliff to help with their 

current and future land management. By doing so, we hope to enhance the ecological restoration, 

preserve the native species, allow others to better understand the area through visual aid, and to 

help reduce maintenance for the Floracliff staff so time and resources can be devoted towards 

other challenges.  

Initially, Floracliff had a “wish list” of what they would ideally like to be done. This 

included: research management techniques of newer invasive species, update their management 

zone map, and explore landscape ideas for around the Nature Center and the Trail’s End Lodge. 

Based on our time, resources, and interests we found out what we could do to help in those areas. 

For the research of newer invasive species coming into the nature reserve, we ultimately decided 

to compile and display information on three different invasive species, Sorghum halepense 

(Johnson Grass), Alliaria petiolata  (Garlic Mustard), and Stellaria Media  (Chickweed), by 
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creating a brochure about each one. Updating the management zone map seemed to be very 

doable. The GIS mapping of the new area could be completed off-site but hen we confirmed 

boundaries when we were doing some other on-site mapping. As for exploring landscape ideas 

for around the Nature Center and the Trail’s End Lodge, we decided to focus on the Nature 

Center. For this project, there wasn’t much funding available and applying for grants would have 

a time constraints that wouldn’t really work for us so we decided to measure the area and draw 

up some potential plans for later use. We plan to incorporate ideas such as implementing a 

pollinator garden for this project.  

While we tried to fulfill Floracliff’s “wish list,” we also had some ideas for projects of 

our own. During visits to Floracliff, we definitely noticed the steep terrain (which makes sense 

considering the name) and thought it might be beneficial for there to be a model of the sanctuary 

for education purposes and so that visitors could have a better idea of where they are and where 

they would be going while visiting Floracliff. After some brainstorming, we decided to explore 

the possibility of 3D printing a topographical map of the property. In addition, because the 

sanctuary does have a good number of volunteers, we decided that we would like to figure out a 

way for them to better help the staff with land management of the preserve, especially with 

invasive species. This led us to create a downloadable map of the property and instructions on 

how they can use it which will allow them to map where invasives or points of interest are when 

they encounter them.  

We also went to Floracliff ourselves, and mapped the locations of some invasive species 

using this map and software (AvenzaMaps) to kickstart this and ensure that it is easily usable. 

Floracliff has also used EDDMapS to log the type and location of invasive species. So, we will 

be reporting sightings of these species with photos and information regarding the severity by 

using EDDMapS in order to have a real-time, updated status of the area and so can volunteers. 

The map we created and will provide gathers all that information and will be easy to transfer to 

EDDMaps at a later time. Lastly, we wanted to put all our work together in an easily accessible, 

transferrable place that is also aesthetically pleasing. Ultimately, we thought a website would be 

the perfect answer. We hope that all of these projects together will help us accomplish our goals 

and visions for the preserve as well as promote and aid in future projects.  
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3D Topographic Map 

Floracliff has a wide range of ecoregions, tributary streams, and a steep terrain which 

makes the sanctuary an ideal candidate for a visually pleasing 3D topographic map opening up a 

new 3D dimensional perspective of the sanctuary as well as fueling attraction to its unique 

compositional structure. To construct a 3D topographic map, we first had to collect all necessary 

data to create our basemap using ArcGIS including: NAIP (National Agriculture Imagery 

Program), Hillshade, and Floracliff shapefile border. The NAIP and Hillshade files were 

obtained by connecting to the KYGeoportal Image Services server, 

(http://kyraster.ky.gov/arcgis/services).  

The Floracliff border was already created and supplied to use directly from Floracliff 

staff. We were able to then use the Raster Processing Clip tool in ArcGIS to limit the DEM and 

Hillshade data to the Floracliff border. Then we added an additional layer to add points for each 

building in Floracliff by using the editor tool, and changing the symbology to 3D buildings. 

Once that was finished, we were able to use ArcScene to begin making the map 

three-dimensional. The first step in ArcScene was to set the base heights to float on a custom 

surface with elevation values from feet to meters for each layer, otherwise the layers will not 

properly stack on top of each other. The rendering was set to high quality and was displayed to 

the nearest neighbor since we are dealing with discrete data for this project. Secondly, in order 

for the basemap to illustrate an appropriate  3D effect, we placed the NAIP file above the 

Hillshade with a 25% transparency level, and adjusted the layers base heights from feet to meters 

at a factor of 0.30.  
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Figure 1.1: Floracliff initial map layers 

 

Base heights and transparency levels were experimented with to give the map an appropriate 

vertical exaggeration to avoid data distortion.  
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Figure 2.2: Intermediate design 

 

Afterwards, we transferred the layers to an open source geospatial platform called QGIS. 

In this program there is a plugin called “Qgis2threejs” which allowed us to display an interactive 

3D map on our website powered by WebGL technology and three.js JavaScript library. 

Additionally, we were able to add trails to our 3D interactive map by converting our data from 

KMZ files into KML using Google Earth. By having a 3D interactive web map not only are we 

opening up a 3D dimensional perspective to the volunteers and staff of Floracliff, but are also 

expanding Floracliff’s outreach across the internet to map enthusiasts and anybody that is limited 

from visiting the park. People can now get an idea of what Floracliff’s sanctuary looks like from 

the comfort of their home. This is essential to the success of the sanctuary’s outreach efforts 

without having to further disturb the intactness of the native vegetation by having to allow more 

people into the sanctuary.  
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Figure 2.3: Floracliff 3D map 

 

Avenza On-Site Mapping  

Floracliff has a substantial volunteer network, so we decided making a trail map that 

visitors and volunteers can incorporate on their smartphone would be beneficial for Floracliff’s 

staff. This would prevent volunteers from getting lost and also serve as a tool to record animal 

and plant species sightings when visiting the reserve and conducting research. We also realized 

that it would be ideal if recorded sightings would have their GPS coordinates recorded and an 

image of the site as well. This is because Floracliff has used the program EDDMaps to track and 

map invasive species that are present at the sanctuary and their locations.  

To get started, we created a base map of Floracliff using the map creator website, 

https://caltopo.com/ (image shown below). This involved going to the website and importing 

important features like the Floracliff boundary. Because of how the website worked these files 

needed to be in a .kml or .gpx format, so we did have to convert some files, like the trails, to be 

able to import them. Then, we figured out what the appropriate settings were for this project, and 

then finally generated a geospatial PDF. When this was completed, we downloaded the Avenza 

Maps app (https://play.google.com/store/apps/details?id=com.Avenza&hl=en). Conveniently, the 
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PDF of the map generated by CalTopo also generates a unique QR code for each map. So, we 

uploaded the base map to the Avenza Maps app by scanning the QR code from the PDF within 

the Avenza app. When we first started our project, Floracliff had not yet finished mapping their 

updated trails. Once they had completed this and sent us the files, we created a new base map 

including the trails. This process was the same as creating the basemap, except we also had to 

import the trails and convert them to an accepted file type (.kml format) as mentioned previously 

(the in-app view of this is shown in an image below). 

Some of our group members had used this website and software previously, so we 

thought it would be a great tool for Floracliff volunteers to utilize in their efforts to locate and 

remove invasive species. The next step in this project was to write very simple and easy to 

understand instructions on how to download the app and get the base map, so that any visitor 

could use it. The Avenza Maps app also allows users to drop pins on interesting locations (image 

below shows pins on map), label the location, and even upload a picture of what is at that spot. 

We included information on this in the instruction page for visitors. Finally, we tested the app 

and our map by doing some on-site mapping to ensure that everything worked properly. 
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Figure 2.4: Avenza On-Site Mapping 

 

Top L: This image displays the floracliff base map with 

the imported boundary of Floracliff. 

 

Top R: This image displays an in-app view of the trail 

map that has noteworthy locations pinned. 

 

Bottom L: The image shows the in-app view of the 

map features which includes the pins, a description for 

each pin, an image of the location, and GPS 

coordinates for the location. 
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Management Zone Map 

Land management zones help facilitate and organize projects by setting priorities based 

on the ecological health of each given zone. Land management zones also serve as a great tool 

for database entries and invasive species tracking. Floracliff had a preexisting management zone 

of their property, but it is about 20 years old and did not contain the new property so they wanted 

it to be updated. In addition, over time, the map coordinate system used to create the original 

map became inaccurate and zones did not line up where they were supposed to. The image below 

with the blue lines shows the old management zone map. 

To update the map, we used the ArcMap software. Once the original map file had been 

brought into Arc, we found that it had been password protected, so it was unable to be edited. To 

get around this, we were able to make a copy of the file which could be edited. From there, we 

used an editor in Arc to to adjust old management zone boundaries to their actual locations. 

Next, a “create features” tool within the editor was utilized to create new polygons to represent 

the management zones located on the new property. The file also contains an attribute table that 

contains information about each zone, and this was updated for the new property. We used 

ecological features such as Elk Lick Creek to verify our updated management zones. Floracliff 

staff also have inserted flag markings across the sanctuary to help distinguish management 

zones. In addition, the new property required all new management zones (zones between the new 

and old property could not be merged) because it has been managed very differently in regards to 

native species promotion and invasive species removal. 
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Figure 2.5: Existing Management Zones  

 

 

Figure 2.6: Updated Management Zones  
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Invasive Species Management  

The Cambridge English dictionary describes the word “invasive” as moving into all areas 

of something and difficult to stop. Invasive could refer to a disease, wildlife, plants, and more. In 

this case we looked at invasive plants, which are a huge issue for the Floracliff staff. As a nature 

sanctuary, their mission is to protect the native fauna with in the area, and invasive plants 

threaten that mission. Invasive plants spread rapidly and take up valuable resources, eventually 

pushing out native plants and creating monocultures. These monocultures can mean a huge loss 

in plant biodiversity, which in turn affects wildlife habitat and health. This can especially be an 

issue in cases where an area may be critical habitat to an endangered species. Invasive plants also 

tend to have shallow roots, which explains why they can establish so quickly. Shallow roots do 

not hold soil together as readily and thus erosion becomes a problem. Erosion can degrade land 

and also lead to sediment leaching into streams causing water pollution.  

Another issue with invasive plants is that they often contain allelopathic chemicals. 

Allelopathic chemicals prevent the growth of other plant and tree species. These chemicals 

coupled with an extremely fast growth rate can prevent the establishment of trees, thus greatly 

decreasing canopy cover and altering microclimates and soil compositions. Invasive plants can 

also lead to devastating economic costs by reducing agricultural yields and harvestable timber. 

Lastly, invasive monocultures act as fuel for wildfires. With all of these issues associated with 

invasive plants, there is no question as to why the Floracliff staff is concerned.  

Floracliff presented a list of recently introduced invasive species they wanted us to 

research and we chose Garlic Mustard (Alliaria Petiolata ), Chickweed (Stellaria media ), and 

Johnsongrass (Sorghum halepense ) since there hasn’t been a lot of research conducted on these 

species in this region. For each species we constructed a brochure. The brochure consisted of 

topics such as background and habitats suitable for the plant, the plants biology and 

identification features, the impacts, and lastly way to manage for it. These brochures were 

created to help inform the public on the dangers of invasive plants, as well as give them the 

information they need to identify it and help to eradicate it. For Floracliff this could be useful 
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information to give out during volunteer activities to help educate and ultimately speed up the 

removal process. 

Chickweed was the first invasive plant I chose to research. Chickweed is native to Europe 

and has a very diverse habitat range, making it a huge problem for many different ecosystem 

types. Chickweed can produce seeds at any time of the year, and at very high rates. The seeds 

can also reside in the seed bank for up to 60 years, which can make it very hard to eradicate. 

Chickweed is a major cause of damage for agricultural crops but can also stop germination of 

trees, and be a carrier of dangerous pathogens. This makes chickweed a major concern for the 

staff of Floracliff. I found three primary ways to eradicate chickweed, cultural control, chemical 

control, and biological control. For a nature sanctuary like Floracliff chemical control is not an 

option. Biological control is not feasible because even though multiple species feed will feed on 

chickweed, at high doses it can become toxic therefore not enough will be eaten to control its 

spread. That leaves cultural control, for crops this could include how you prepare sites. For 

Floracliff this would entail an understanding of when chickweed is most vulnerable for hand 

removal and or suppressive fire weeding.  
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Figure 2.7: Chickweed brochure, front 
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Figure 2.8: Chickweed brochure, back 

 

Johnson Grass is native to the Mediterranean region of Europe and Africa. It is very wide 

spread throughout the southeast. Its drought and fire resistance makes it a wide spread invader. 

Johnson Grass has very dense roots, and contains allelopathic chemicals. These two things 

coupled together makes it a strong invader of open areas. Johnson grass is not an issue in areas 

with canopy cover but it is prevalent in the fields of Floracliff. To manage for Johnson Grass you 

need to do so in its early stages in order to be effective.  

 

 

41 



 
Figure 2.9: Johnson grass brochure, front 
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Figure 2.10: Johnson grass brochure, back 

 

Garlic Mustard is an invasive herb from Europe that was brought here originally for food 

and medicinal purposes. However, the plant has spread all over U.S. and is one of the most 

destructive invasive plants. It is normally found in the understories of disturbed forests but can 

also invade pristine forest that can be found at Floracliff. It takes Garlic Mustard roughly two 

years to mature and they produce thousands of quick generating seeds. Not only is it a fast 

invader, but it also possess allelopathic chemicals that will inhibit the growth of native plant and 

tree species. This could be devastating for the pristine forests of Floracliff.  The management 

techniques for Garlic Mustard are very similar to that of Chickweed where hand removal is the 

most effective method. This needs to be done before the plant matures in order to be most 

effective.  
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Figure 2.11: Garlic mustard  brochure, front 
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Figure 2.12: Garlic mustard  brochure, back 

Pollinator Garden 

The staff at Floracliff has reached out to us in hopes we could come up with innovative 

ideas to decrease facility maintenance requirements while also benefiting wildlife, and plant 

health. We would love to implement tons of ideas that would fit the criteria and also could be 

educationally beneficial as well as aesthetically pleasing, however the budget doesn’t allow us to 

do so. Therefore, we had to come up with a more feasible option. An improved pollinator garden 

could be implemented next to the nature center. We have a hand drawing in a ⅜ = 1ft scale. The 

garden would consist of native pollinator plants that will benefit our native pollinator insects. 

The garden could also feature labels and descriptive information regarding the importance of 

pollinators, this would help with the educational outreach efforts. Lastly the garden has a 

rounded shape on the edges which will make it easy to mow around and thus cut down on 
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maintenance time for the facilities. 

 
Figure 2.13: Pollinator garden design 

Website 

Since our project had lots of interactive data that could be used by the community, we 

decided to construct a website, https://adam527.github.io/Floracliff/ so that users can freely 

download our maps used for this project. Furthermore, by creating this website we were able to 

give accreditation to EDDMaps, Caltopo, Avenza, and every other system we used for this 

capstone project by supplying hyperlinks on our webpage. This website was created from scratch 

by using HTML and CSS coding on a text editor software called Atom. This software is 

embedded with Git Control, so we were able to publish our website with an open source web 

hosting service called Github. With Github, we all were able to edit the code for the website’s 

template, and push it up to a cloud based server. Github is a great system to use for project 

collaboration, and for future editing. Our idea is make the Floracliff staff an administrator to the 
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webpage so that they can add future maps of Floracliff, and publish an article on their official 

website linking to this webpage.  

 

 
Figure 2.14: Screenshot of Atom software 
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Figure 2.15: Screenshot of Github Desktop 

Conclusions 

Floracliff tasked us with researching management techniques of newer invasive species, 

updating their management zone maps, and exploring landscape ideas for around the Nature 

Center and the Trail’s End Lodge, in order to cut down on maintenance requirements. With these 

tasks in mind we began working on the project, hoping to help solve and assist Floracliff’s 

dilemmas as a non-profit nature sanctuary. We discovered right away that Floracliff has a huge 

problem with invasive plant species and that the new invasives we researched were also starting 

to take shape on the landscape. Our work research on the new invasives included information 

regarding the biology and growing habits of the plant, but most importantly we were able to find 

management techniques to help Floracliff eradicate these invasive species. Realizing this would 

still be a daunting tasks for the staff and volunteers, we also went a step further and mapped out 

were these invasives were the biggest issue. With this data they will be able to coordinate 

volunteer groups, quickly and efficiently inform them about the target invasive, and track 

progress over time. We feel that this will be huge for their invasive control efforts. We also 
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designed landscape plans that will cut down on maintenance requirements, benefit pollinator 

insects, and assist community educational opportunities.  
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Chapter 3 – Education and Outreach 

Group members: David Jalbert, Isaac Marrs, Rachel Pagano, Cecelia Tio, McKenna Toenies, 

Taylor Vincent 

 

Introduction 

It is becoming increasingly more important for the public to be educated on 

environmental matters. Though we as a society have come a long way in recognizing the 

importance of quality scientific educations, a blind eye is still too often turned toward 

environmental literacy. Globally, great strides have been made to increase conservation efforts 

and decrease pollution. However, we find today that the United States government has rescinded 

some of their environmental responsibility and is effectively moving backwards when it comes 

to such issues.  

While it is unexpected for every individual of the public to be an expert in some field of 

environmental concern, it is reasonable to expect every individual to understand general 

environmental trends and what they can do personally to moderate them. This general idea is 

reflected in the programs and community outreach of Floracliff. Floracliff has made it their 

mission to educate the public on different aspects of the environment, from botany to renewable 

solar energy, while maintaining a rare preservationist principle.  

 

51 



Background 

Established in 1989 by Dr. Mary Wharton, Floracliff is a nonprofit nature preserve whose 

mission is to protect and care for the land and education the public on the natural history of the 

Inner Bluegrass region. Floracliff is not open to the public to ensure the health of the sanctuary, 

however they do have a number of programs in place to allow the community to be evolved and 

to learn about the area. Some of these programs include guided hikes, creek walks, volunteer and 

research opportunities, hands on workshops, and wildflower hikes. 

 Floracliff partnered with the University of Kentucky’s NRES capstone students to 

expand/complete a number of different projects. One of these projects was to expand on their 

current outreach and education programs, and to come up with some possible displays for their 

visitor center and a display to highlight their newly installed solar panels. To do this, we began 

by comparing Floracliff’s programs to that of other nature preserves found in the Lexington area. 

We first visited McConnell Springs. McConnell Springs is 26-acres preserve found in the heart 

of an industrial area. The park is open to the public so people can come and check out the 

number of outdoor displays they have around the park that explain/talk about some of the parks 

main attractions (the blue hole, boils, and final sink). They also have guided tours, hikes, 

frog/bird watches, workout groups, junior naturalist groups for grades k-5, and photography 

classes. 

We then checked out Raven Run. Raven run is located just outside of Lexington, borders 

the Kentucky River and is 734-acres. Like McConnell springs, the park is open to the public so 

people can freely explore the ten miles of trails that run through meadows, woodlands, and 
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stream side. They have a number of events and educational programs in place a Raven Run, 

some of these include stargazing, bird watches, salamander searches, racing events, and “little 

explores” where they do educational events with grades k-5. In addition, Raven Run has 

partnered with the boy/girl scouts and they offer educational programs for schools and clubs.  

At both locations we visited there was a visitor center that show cased a number of fun 

and interesting educational displays. Some of these displays where interactive, such as the touch 

table, the mystery box, a bird watching station with a white board to visitors could write down 

the names of the species they spotted, and jeopardy beach balls. They also had many displays 

that highlighted the different flora and fauna species found in the area. These displays include 

things such as skulls, furs, and taxidermied animals accompanied by plaques with short 

descriptions.  

Objectives  

Our group developed a number of objectives to serve Floracliff’s needs: 

1. Implement cost-effective ways to improve the indoor displays at the Nature Center 

2. Provide an opportunity for children to learn more about the flora and fauna of Kentucky 

and captivate their interest about the environment. 

3. Introduce regular educational programs covering various environmental topics. 

4. Reach out to other academics or potential partners outside of biology and natural 

resources to extend interest and awareness in using Floracliff as a resource. 

5. Research fundraising opportunities to increase finances for a non-profit organization.  

6. Research grant opportunities to increase finances for a non-profit organization. 
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Educational Programs 

Touch Table/Indoor Displays  

My plan to improve Floracliff’s educational programs this semester was to implement a 

touch table that allowed visitors to get a hands-on feel for the native flora and fauna of Kentucky 

(specifically Floracliff). In this field, education at an early age is vital. If children do not care 

about something from a young age, they will most likely not be willing to put forth the resources, 

nor effort, into conserving it as adults. Education from a young age can help foster that 

knowledge, and once they gain that understanding, they begin to see a world of benefits. In an 

article by Ruth Wilson, she states that “since young children learn about the environment by 

interacting with it, educators and other adults must attend to the frequency, nature, and quality of 

child-environment interactions during the early years” (ERIC Digest). Engaging the youth at an 

early age is one of the many objectives of Floracliff, and the touch table will help gain the 

interest of their young visitors. 

My first step in creating a touch table was to reach out to local trapping agencies to 

potentially have them donate any furs or skulls that they may have. Unfortunately, I had no luck, 

so I had to find another way to get animal props. From there, I found the National Wildlife 

Property Repository. The NWPR collects forfeited or abandoned wildlife items and donates them 

for educational purposes. I was fortunate enough to get in touch with them, and they were willing 

to donate wildlife props from many of Kentucky’s native animals, with the consent of Beverly. 

The next step for our group was to visit local nature preserves to get a feel for what their 

educational programs involved. Our first stop was at McConnell Springs Park, in Lexington. 
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Similar to Floracliff, McConnell Springs had most of their indoor displays located on the 

perimeter of the room on the counters. Although this space is much bigger than what we are 

working with, McConnell Springs used this layout very well. They had very nice vertical display 

cases, which housed various skulls. Behind each skull was a picture of which animal the skull 

came from, and a card with information about that animal. Although the display case itself may 

be expensive, it would not be very hard to move in and out of the main room of Floracliff’s 

Nature Center, and it would add a great element to their displays. 

One of the displays at McConnell Springs that we were interested in was their touch 

table, that was comprised of various items to help engage the youth. Their touch table included 

animal skulls, skins, shells, and feathers, as well as plant materials and different historical 

artifacts. This would be a very simple, yet effective tool to add to Floracliff, due to the fact that 

all of these items can be found there. 

McConnell Springs is home to many different bird species. Beside the large viewing 

window in the Welcome Center is a whiteboard, where visitors can write down each bird that 

they saw during their visit. Next to the whiteboard is a book that lays out every bird species that 

one might see at McConnell Springs, and our group thought that this would be a great interactive 

activity that visitors of Floracliff could take-part in. 

Our second trip during the semester was to Raven Run Nature Sanctuary, also in 

Lexington. One display that both McConnell Springs and Raven Run had in common was a box 

with mystery compartments. Within these compartments are various items, in which visitors 

reach their hands in and have to guess what the item was, based solely on touch. These are great 
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interactive activities for children, and it would be a simple, yet effective addition to Floracliff’s 

indoor displays. 

Animal props are always a great addition to any environmental education facility. Animal 

furs, skulls, and tracks allow visitors to see and feel what their favorite animals are like up close. 

Raven Run had a decent collection of props, and we hope to build a collection for Floracliff as 

well. Most children are hands-on learners, and incorporating these props into Floracliff’s arsenal 

would help spark their interest about the environment. 

A great addition to Raven Run was a children’s room that included many different 

activities that young visitors could take-part in. Our favorite activity was an inflatable beach ball 

that had questions about certain topics. The ball was entomology-based, however, there are many 

different subjects available. A significant portion of Floracliff’s visitors are young children, so 

these beach balls would also help foster their curiosity. 

Solar Display  

Fall of 2017 Floracliff was able to install solar panels onto their visitor center thanks to a 

grant from the Honorable Order of Kentucky Colonels. Twenty-eight monocrystalline panels 

were placed on south- and west- facing sides of the roof of the visitor center. They are predicted 

to generate up to 10,000 kWh of power a year. This would be enough to supply Floracliff with 

most of the energy they need.  

As a part of their partnership with University of Kentucky’s NRES capstone project they 

asked us to create a display that they could put outside of their visitor center that will tell visitors 

more about the solar panels. They want the display to include how the solar panels work and a 
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live feed that shows the data being collected from them. To do this we suggested that they find a 

used tablet to set up in the visitor center so they can login to their Sunny Portal. The Sunny 

Portal is a system that is connected to the panels that live stream records data. Visitors would be 

able to see systems current status, energy being produced, CO2 avoided, current weather, and 

graphs that show the power produced over the day, month, and year. We looked into a couple of 

different kinds of tablets and found a few different places they could get them from. We 

concluded that either a used android or Ipad would work for this display and that a pawn shop 

could be a good place to find one.  

The outdoor display should include information on what type of solar panels they have, 

how they work, what green energy is and the benefits of it. They should go into detail about what 

type of solar panels they have as there are three common types and each varies a little bit in 

performance and efficiency. At Floracliff they have monocrystalline solar panels, which has 

quartz as the raw material. Thanks to a donation from Dr. Ratajeski and the University of 

Kentucky’s geology department, we were able to get a sample of quartz that they can keep inside 

the visitor center. This is something that kids will be able to pick up and touch, and will give 

them a visual of how much the material is changed to create the solar panels.  

The display should also talk about how solar panels work. This should be done in a way 

that the average individual could understand and even explain to younger visitors. The 

description could go a little something as follows: “Sun rays hits the panels, warming them up. 

The panels are able to capture this energy and generate direct current (DC). This direct current is 

fed into a solar inverter that converts DC in to AC, or alternating current electricity. AC is used 

to power lights and appliance. Any power that is not used is stored for a rainy day.”  
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Lastly, it is important that they talk about what green energy is and its benefits. Being a 

sanctuary who has a  mission to preserve nature solar panels are a huge step in cutting back on 

fossil fuels and greenhouse gas emissions. Greenhouse gases, like the name sounds, create a 

greenhouse effect on the planet causing it to warm up. On an ever warming planet it is extremely 

important for us to begin to find new more environmentally friendly reusable sources of energy, 

such as solar energy. This is a huge deal for Floracliff and is one of the reason they are so proud 

of their new solar panels so it should be highlighted in the display. Below is a mock up of what 

the outdoor solar display could look like. 

 

 

Figure 3.1: Solar panel display 
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Fundraising Proposals and Recommendations   

Floracliff has currently been looking for new ways to diversify their fundraising 

programs. Most of the income that is needed to keep the maintenance of the nature preserve 

comes from grant and fundraising monies. Currently, one of the ways that Floracliff raises their 

money is through their various programs. Typically, they ask for donations for their programs 

that they host throughout the year. They also ask for donations for the tours they give out at 

Floracliff, such as the night hikes and their day hikes. Floracliff sells a small amount of 

merchandise for profit as well. Besides some of the day to day fundraising that they do, they also 

host fundraisers at restaurants, such as West Sixth. With the new purchase of more land and a 

new facility, Floracliff will be looking for more ways to fundraise monies. Our Educational and 

Outreach group has come up with ideas that we feel could help Floracliff fundraise, as well as 

educate the public about the important work that they do. At the beginning of the semester, we 

sent out a survey to the Floracliff listserve to see if any of the program participants, volunteers, 

or board members had any ideas about fundraising. The survey did not come up with any 

fundraising ideas for our team, but we received some very good suggestions about Floracliff.  To 

figure out which ideas were best, we came up with a list and picked the top four that we thought 

would be easy to manage, not time consuming, and something that other nature centers in the 

area do not do. Each fundraiser was then taken, and made into a proposal. The proposal outlines 

what exactly the fundraising idea is, how it can be facilitated, the target audience, and any 

research that was done for the fundraising portion. Our hope is that Floracliff can use some of 

these ideas and be able to receive more money for their new facility.  
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Floracliff Fundraising Proposal #1: 

Adopt a Tree Program 
  

  

Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

 Proposal Dates: TBD by Floracliff 

  

The Basics 

Program Name: Adopt a Tree Program  

Location: Floracliff 

Date/Time: TBD 

  

Program Description- This program could be used for fundraising benefits of Floracliff. It is              

my opinion that Floracliff charge per tree anywhere from $50-$150 per sponsorship. There are              

several ways to do this program. Here are the options: 

  

A) Adopt an already planted tree. When the person adopts the tree, they are able to                

come and visit the tree within reason. As part of their sponsorship, I recommend that               

Floracliff either give them a certificate with the picture of the tree, or put a reusable                

plaque (change the name insert). The sponsorship would be good for one year. Similar              
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programs occur at different zoos. To view and see how they are done, there are websites                

you can visit under the research portion of this proposal.  

B) Plant new trees. If there is an area where there could be new trees planted, let them                  

be planted and let them be in memorial trees. Some people like to pay for bricks or park                  

benches, but a tree at Floracliff might be a great one to honor a loved one. This could be                   

more money. Potentially even $300 since the tree will stand there in perpetuity.  

  

We also have a suggestion on the Adopt a Tree program. UK has an adopt a tree program where                   

a student can adopt a tree, and the tree will reply to you and give you updates on how the tree is                      

doing. I have put the website and the person in charge of that program at UK in the research                   

section. If you would like, I would be happy to go over the website with you and show you how                    

it works. This might be a great interactive thing for children to do at Floracliff. 

  

  

  

Target Audience- Members of the community and those on the Floracliff Newsletter 

  

Research-   

  

Adopt an Animals Programs at Zoos  

https://www.stlzoo.org/give/zooparentsprogram 

https://nationalzoo.si.edu/support/adopt 
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http://www.lpzoo.org/adopt-animal 

  

  

Adopt a Tree UK 

https://ufi.ca.uky.edu/adopt-a-tree 

  

  

Sponsorships-  All funds would be paid to Floracliff as a donation. Be sure to include any 

supplies in the price or have the supplies donated. 
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Floracliff Fundraising Proposal #2: 

Plant a Plant 
  

  

Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

 Proposal Dates: TBD by Floracliff 

  

The Basics 

Program Name: Plant a Plant  

Location: Floracliff 

Date/Time: TBD 

  

Program Description- For this program, we thought that the area around the new property could               

be used. Floracliff is most likely going to have to landscape that area in some manner. In order to                   

pay for this cost, our team though it would be a good idea for people to pay for a plant to be                      

planted and have a plaque in memoriam of someone. This price could be anywhere from               

$50-$150. Many projects have been done like this for cities, garden centers, and more. People               

really like to be able to see something concrete and feel like they have made a difference. This is                   

a great visual for them and they feel like they have invested in something meaningful. The                

easiest way to go about a project like this, is to have the landscaping donated and then ask for                   
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donations to have the plants named after someone. I have included some similar projects like               

this, so you can get a general idea of the project.  

Target Audience- Members of the community and those on the Floracliff Newsletter 

  

Research-   

City of Parkersburg 

http://www.parkersburgcity.com/treecommission/downloads/application_memorialtree_plus_pri

celist.pdf  

(This is a really great example of how to word a letter and set a price list for a fundraiser like 

this.)  

 

City of Brevard 

http://keepbrevardbeautiful.org/our-programs/memorialhonorary-tree-planting  

(This city has more specific guidelines and rules for each donor. In this situation, the city gives a 

list of plants and asks that the donor purchase them. The City of Brevard then inspects them and 

makes money off the plaques that they sell.)  

  

  

Sponsorships-  All funds would be paid to Floracliff as a donation. Be sure to include any 

supplies in the price or have the supplies donated. 
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Floracliff Fundraising Proposal #3: 

Nickels for Nonprofits Program 
  

  

Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

 Proposal Dates: TBD by Floracliff 

  

The Basics 

Program Name: Nickels for Nonprofits  Program: Whole Foods  

Location: Floracliff 

Date/Time: TBD 

  

Program Description- This is an already established program that is put on by the Whole Foods                

market. In an effort to get their customers to not use plastic bags, they give the customer a 5 per                    

cent bag refund. The customer can then decide to keep that refund or they can choose to donate it                   

all to charity. The charity is able to keep the drive going for a month to three months. I like this                     

option for Floracliff because it is already set up by a big name company. Floracliff would be                 

responsible for getting the paperwork ready to participate and getting the word out to the               

community. Some charities have been able to raise hundreds of dollars, sometimes even             

thousands. Whole Foods also has another program that Floracliff can apply for called the              
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Community Support Days. On these support days 5% of the total sales of that day go to                 

Floracliff. There are four days throughout the year. While this program is more competitive than               

the One Dime at a Time program, a partnership with Whole Foods would be good for Floracliff.  

  

Research-   

Local Partnerships and Donations for Whole Foods  

https://www.wholefoodsmarket.com/service/local-partnerships-and-donations-4  

 

 Nickels for Nonprofits Form  

https://v3.givily.com/request#/whole-foods-market/lexington/whole-foods-market-nickels-for-no

nprofits  

  

5% Community Support Days Form  

https://v3.givily.com/request#/whole-foods-market/lexington/whole-foods-market-sponsorship  

 

***Kroger also does a similar program.  

  

Sponsorships-  All funds would be paid to Floracliff as a donation. Be sure to include any 

supplies in the price or have the supplies donated by Whole Foods.  
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Floracliff Fundraising Proposal #4:  

Legacy Bricks 

 
  

 Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

 Proposal Dates: TBD by Floracliff 

  

The Basics 

Program Name: Legacy Bricks  

Location: Floracliff 

Date/Time: TBD 

  

Program Description- The new property has a lot of charm and character, but will most likely                

need some work. We propose that there be a brick path leading up to the door of the building.                   

These bricks can then be sold to the community. These Legacy bricks are another great visual for                 

the person buying them. They can mean a lot to the family and are not something that needs a lot                    

of upkeep. These bricks could be charged anywhere from $125-$150. I have included the              

Louisville Nature Center, as they have a really great Legacy brick program. On this site you will                 

be able to locate an order form and can use that as a template for your program should you chose                    

to use this fundraising idea.  
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Target Audience- Members of the community and those on the Floracliff Newsletter 

  

Research-   

Louisville Nature Center  

https://www.louisvillenaturecenter.org/annual-fundraisers/  

 

  

  

Sponsorships-  All funds would be paid to Floracliff as a donation. Be sure to include any 

supplies in the price or have the supplies donated. 
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Grant Proposals and Recommendations  

One of the most important things about running a non-profit is making sure you have 

enough money to be able to continue as an organization. One of the objectives given to us by 

Floracliff was to look for grants and other funding opportunities. For this objective not only did 

our group come up with fundraising ideas, but we also searched for grants. These grants are ones 

that we believe Floracliff might not have been aware of. All of the grants that we found are 

grants from a national level. Most are highly competitive, but we believe that Floracliff is unique 

enough to compete for funds. The attributes that Floracliff has that might be useful for some of 

these grant opportunities include, their location and proximity to an urban environment, their 

trees over 400 years old, and their missions to protect the natural Bluegrass habitat. These 

researched grants should not overlap with funding that Floracliff already receives. In the 

proposal we will discuss who the grant is being funded by, the dates the grants need to be written 

by, how much money the grants are for, what an organization needs to qualify for the grant, and 

a website where you can submit a grant application. Our hope is that Floracliff is able to apply 

for at least one of these grants. There are four grant proposals for the Shell Foundation, Busch 

Gardens and SeaWorld Foundation, the Leonardo Dicaprio Foundation, and the Land 

Conservation Assistance network. Of the four, three are NGOs and one is funded through the 

government. Many of the NGOs are looking to help areas where they feel are of great 

importance.  
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Floracliff Grant Proposal #1: 

The Shell Foundation 
  

  

Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

          The Basics 

Program Name: Environmental Shell Foundation Grants  

Grant Preparer: Floracliff 

Date/Time: Rolling Application  

 Value: Not Described 

Grant Description: This grant is for organizations that are specifically invested in the             

preservation of the environment. It is specifically targeted at organizations that are restoring             

critical ecosystems and are trying to support biodiversity initiatives. The one thing about this              

grant, is that, the grant can not go to operational costs. Without submitting an application, it does                 

not say much more than that. It seems like the grant monies might be able to be used to employ                    

an intern or to help with research endeavors.  

Research-   

Application Website: 

https://www.grantrequest.com/Login.aspx?ReturnUrl=%2fapplication.aspx%3fSA%3dSNA%26
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FID%3d35013%26SESID%3d65178%26RL%3d%26sid%3d648&SA=SNA&FID=35013&SES

ID=65178&RL=&sid=648 

Shell Website: https://www.shell.us/sustainability/request-for-a-grant-from-shell.html 
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Floracliff Grant Proposal #2: 

The Leonardo Dicaprio Foundation 
  

  

Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

          The Basics 

Program Name:  Wildland Conservation Grant Leonardo Dicaprio Foundation  

Grant Preparer: Floracliff 

Date/Time: Not Described 

Value: Not Described 

Grant Description: Through collaborative partnerships the foundations supports projects that          

protect wildlife and restore balance to threatened ecosystems. This particular organization is            

looking for established wildlife and conservation programs that have strong support from the             

community, and a unique diversity that can only be locally found. Again, Floracliff is unique               

because of the location to the urban environment and its’ strong community ties, even without               

being allowed to have many people on the property. This website does not have a place for                 

submitting applications at this time, but you can contact them and request for more information.  

Research-   

Website: https://www.leonardodicaprio.org/projects/wildlife-landscapes/   
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Floracliff Grant Proposal #3: 

The Busch Gardens and SeaWorld Foundation  
  

  

Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

          The Basics 

Program Name: Busch Gardens and SeaWorld Grants 

Grant Preparer: Floracliff 

Date/Time: Applications Open in October 2018, for Funding in 2019 

 Value: $10,000- $25,000 

Grant Description: This grant is for organizations that are invested in environmental education             

and environmental conservation. While this grant might come from an organization that has had              

an interesting history, their grant program, and its aims to help those in need. This grant can be                  

used for the purpose of conservation, restoring an environment, or for environmental education             

programs. One of the groups that had received a grant in the past is called “Forty Weeks in the                   

Woods”. An organization where students can spend their time outdoors and learn about             

conservation efforts. I encourage Floracliff to look at the website and see who has been funded                

previously. This grant would be a good fit for Floracliff for an educational effort, especially               

those that deal with teaching children.  
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Research-   

Website and Application Site: https://swbg-conservationfund.org/en/grant-seekers 
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Floracliff Grant Proposal #4: 

Land Conservation Assistance Program 
 Advisor: Jack Schieffer 

Proposed by: Cecelia Tio 

          The Basics 

Program Name: Land CAN 

Grant Preparer: Floracliff 

Date/Time: Depends on Specific Grant 

 Value: Depends on Specific Grant 

Grant Description: This organization gives access to over 460 different grants that Floracliff             

could be eligible for. Some of the grants on this database are governmental, such as grants from                 

the Department of the Interior, and some are private donors. This database is a great way to look                  

for multiple grant opportunities. One opportunity that might be a good fit for Floracliff is called                

the Mitsubishi Corporation Foundation for the Americas. The mission of this grant is to help the                

environment and the surrounding community. There are many other grants such as ones for              

renewable energy (also tax incentives), bat conservation, and wetland conservation. Through this            

website you can contact the organization directly or be taken to their website to apply for grants.  

 

Research-   

Grant Website: https://www.landcan.org/state-resources/Kentucky/programs/  
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Potential Partners, Contacts, and Recreational Programs 

Countless research studies have expanded on and confirmed the tangible benefits to 

human health and well being through spending time in nature. One comprehensive literature 

review on the subject stated that “...nature plays a vital role in human health and well-being, and 

that parks and nature reserves play a significant role by providing access to nature for 

individuals” and that “...nature may provide an effective population-wide strategy in the 

prevention of mental illness…” (Maller et al.). Outreach for Floracliff is absolutely imperative in 

order to expand the reaches of their already existing educational programs, as well as the key to 

implementing new ones that are clearly beneficial to those participating. In terms of outreach, 

Floracliff wanted us to focus on implementing new programs and partners that could draw in a 

larger variety of patrons. Floracliff already boasts a large number of ecologically and 

biologically related programs such as bird watching, wildflower hikes, and herpetology 

workshops. Our goal is to reach out to new partners and implement programs that could not only 

add to the interest of the already existing programs, but also attract people who would enjoy 

experiencing all Floracliff has to offer in a less science-based way. 

One of the key connections we have made so far in this effort is with Girl Scouts of 

America. This is a fantastic organization that teaches young girls a multitude of different topics 

and skills. One of the main focuses in this organization is on being a friend to the planet, making 

them an ideal group to bring into Floracliff. The girls will be eager to learn about the native 

Kentucky flora and fauna that can be found at the sanctuary. Girl Scouts also put a large 

emphasis on service, meaning there is a major possibility they would be interested in helping the 
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already undergoing non-native species removal efforts at Floracliff. Furthermore, Girl Scouts is a 

well-known and respected organization that has a wide reaching membership. We are hopeful 

that by getting Girl Scouts involved in Floracliff, we can open the doors to more regular patrons. 

More organizations that we think would be valuable for Floracliff to partner with are Boy 

Scout of America, the Kentucky Reptile Zoo (to expand on the herpetology workshops), the 

University of Kentucky College of Fine Arts, and small elementary and middle schools such as 

Montessori style schools and Seton Catholic School. In fact,  Maribeth Downs, a fourth grade 

teacher at Seton Catholic, has expressed interest in bringing her small class of students to 

Floracliff and for this purpose her contact information can be found at the end of this section. 

Each of these organizations can provide groups small enough for Floracliff to handle and would 

also be potentially interested in the existing programs as well as the new ones we would like to 

implement. 

As I stated earlier, another objective is to bring in a wider variety of visitors to Floracliff. 

Currently, our two major target audiences are the ‘artistic’ crowd and the ‘literary’ crowd. We 

would like to implement programs that cater to these interests as they relate to Floracliff. For 

artists, we have a few ideas on further involvement. We would like to offer a hiking program in 

which a group of artists go on a guided hike through Floracliff to see what makes this sanctuary 

so unique and special. Afterwards, artists would be able to set up on the deck of the clubhouse 

(or somewhere more private if they choose) in order to create works of art based on what they 

have seen on their hikes. These could be in any medium they choose such as painting, sketching, 

or photography and are welcome to be literal or abstract. For less experienced artists, we could 

go more of a ‘group paint’ session lead by an artist and still based around Floracliff. At the end 
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of the regular season, Floracliff could host an exhibition highlighting some of the works created 

of the sanctuary and invite not only artists and members of the public, but donors, volunteers, 

board members, and regular patrons of Floracliff. We could advertise both the programs and the 

exhibition in local art galleries such as the Bolivar Gallery and 21C. 

For more literarily inclined patrons, we could do the same kind or program as with the 

artists, however instead of making pieces of art after a hike, they could write poetry, short 

stories, or essays inspired by Floracliff. We could also host readings, live poetry sessions, and 

guided meditation/yoga at the sanctuary.  

 

Maribeth Downs at Seton Catholic School: maribethdowns@gmail.com  
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Overnight Experience at Floracliff Nature Sanctuary  

Environmental education provides important opportunities for students to become 

engaged in real world issues that transcend classroom walls. They can see the relevance of their 

classroom studies to the complex environmental issues confronting our planet and they can 

acquire the skills they’ll need to be creative problem solvers and powerful advocates. 

All of the group members here can recall an environmental experience or camp that made 

them fall in love with nature and ultimately, pursue it as a career so we can enrich the lives of 

other children and give them similar experiences that we had.  

The following information is intended to be used for kids ages 7-12. The camp can be 

designed for older, more independent kids (ages 13-15), but the one below is for the kids that 

would be the most easily influenced and take in the most information. After doing research on 

camps in the surrounding areas, the average price for an overnight stay is between $150-200. 

This is for kids to attend and provides care, food and activities for the kids for an extended time 

away from home. Should Floracliff owners want to extend the night past a one night stay, they 

can choose to do so.  

By adding to their children’s education outside of the classroom, parents will be 

providing them with a once in a lifetime experience that could shape their future. The cost on 

that is priceless. It is more imperative now than ever that we shape the minds of young kids by 

putting them in overnight camps and programs such as these to show them the importance of 

environmental education.  

It is important to note that all of the activities listed following the registration forms can 

be turned into day programs that can be done with school groups and other workshops.  
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Dear Parents, 

 

It is a pleasure to welcome you to our Floracliff overnight experience! 

This packet includes basic information on our program, payment and required forms and other 

important information. Our program is designed to give your child an exciting and enriching 

summer experience under the supervision of trained and experienced leadership. It is our primary 

goal to provide your child with a safe and fun experience. However, summer programs can be a 

lot more…..a chance to learn from new experiences, to grow, to make new friends, and to 

develop important social skills that will last a lifetime. 

 

If you have any questions about our overnight program or any of our other programs, please feel 

free to call the office at (859) 296-0986. 

 

We look forward to meeting each of you at drop off! 

 

 

Sincerely, 

Camp Directors  
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Registration Form-Floracliff Overnight Experience 

 

Child 

First _______________________________ Middle _________________ Last 

_______________________     Gender: Male __ Female__ 

School Name __________________________________ Grade _______ Birth date 

_____/_____/______ Age (as of June 30, 2011) _____  

Street Address 

___________________________________________________________________________ 

Town/City __________________________ State ______ Zip code ___________ Child’s Home 

Phone _______________________  

 

Parent/Guardian - Contact Information 

Parent/Guardian #1 

First_______________________________________Last______________________________M

s. Mrs. Mr. Other _______  

Street 

Address_____________________________________________________________________ 

Town/City ____________________ State ___ Zip Code ________ Home Phone 

________________ Work Phone _________________  

Cell phone ______________________________ FAX _________________________ E-mail 

_________________________________  

Occupation _____________________________________________ Employer 

_____________________________________________  

 

Parent/Guardian #2 

First_______________________________________Last_______________________________

__ Ms. Mrs. Mr. Other _______  

Street Address_____________________________________________________________ 
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Town/City ____________________ State ___ Zip code ________ Home Phone 

________________ Daytime phone _______________  

Cell phone ______________________________ FAX _________________________ E-mail 

_________________________________  

Occupation _____________________________________________ Employer 

_____________________________________________  

Child lives with: _______________________________________________________________ 

Person responsible for payment __________________________________________________  

 

Emergency Contact Information – Alternate Pickup/Release 

Emergency Contact #1 

First Name ___________________ Last Name ___________________ Home Phone 

________________ Work Phone ______________ 

Cell Phone ___________________ Email _____________________________________ 

Relation to child ______________________  

 

Emergency Contact #2 

First Name ___________________ Last Name ___________________ Cell Phone 

___________________       Email _____________________________________ Relation to 

child ______________________________  

 

Please list those people including in addition to parents/guardians who are permitted to pick up 

your child:  

1: ____________________________________ 2: ________________________________ 3: 

_________________________________  
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Medical Release Information 

Insurance Information  

Policy Number__________________________________ Name of Health Insurance 

Provider_________________ 

Primary 

Physician______________________________________________________________________

_____ 

Address_______________________________________________________________________

_______________  

Phone_______________________________________ Hospital 

Preference________________________________ 

Please list any medical problems, including any requiring maintenance medication (i.e. Diabetic, 

Asthma, Seizures). 

Medical Problem Required treatment Should paramedic by 

called? 

_______________________________ _______________________ Yes/No 

_______________________________ _______________________ Yes/No 

_______________________________ _______________________ Yes/No  

 

Is your child presently being treated for an injury or sickness, or taking any form of medication 

for any reason? 

 Yes__ No__ If yes, explain:_____________________________________________________ 

 

Is your child allergic to any type of food or medication?  

Yes__ No__ If yes, explain:______________________________________________________ 

 

Does your child require a special diet?  

Yes__ No__ If yes, explain:______________________________________________________ 
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The purpose of the above listed information is to ensure that medical personnel have details of 

any medical problem which may interfere with or alter treatment.  

 

 In case of medical emergency contact:  

 

  

 

I understand that I will be notified in the case of a medical emergency involving my child. In the 

event that I cannot be reached, I authorize the calling of a doctor and the providing of necessary 

medical services in the event my child is injured or becomes ill. 

  

Parent’s/Guardian’s Initials ____________ 

 

I understand that the Floracliff Nature Sanctuary or its Floracliff Overnight Nature Experience 

will not be responsible for the medical expenses incurred, but that such expenses will be my 

responsibility as parent/guardian.  

 

Parent’s/Guardian’s Initials ____________ 

 

TUITION INFORMATION - $150 to help cover food and supply cost. 

 

Please circle how you heard about the Floracliff Overnight Nature Experience. 

After School Program        Website School______________    Word of Mouth         Flyer 

Other_______________ 

 

Terms of Agreement 

 

Photo Release  
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I hereby give permission for my child to be photographed during the Floracliff Overnight 

Nature Experience. I understand the photos will be used to keep a journal of activities, to share 

during power point presentations and/or reports to our donors and for promotional purposes 

including flyers, brochures, newspaper and on the internet.  I understand that although my child’s 

photograph may be used for advertising, his or her identity will not be disclosed, I do not expect 

compensation and that all photos are the property of Floracliff Nature Sanctuary and its affiliates. 

 

Parent’s/Guardian’s Initials ____________ 

 

Transportation Release 

 

I hereby give permission for the transportation of my child for official Floracliff Overnight 

Nature Experience activities by modes of transportation agreed to by the camp organizers.  

 

Parent’s/Guardian’s Initials ____________ 

 

Floracliff Nature Sanctuary and its co-organizers are not responsible for lost or damaged 

personal property. All scheduled events are subject to change. I understand that no fees will be 

refunded or transferred unless a child is unable to participate due to an accident or illness per 

physician orders. Children's’ photos and quotes may be used for publicity purposes. In case of an 

emergency, and if a family physician cannot be reached, I hereby authorize my child to be 

treated by Certified Emergency Personnel (i.e. EMT, First Responder, and/or Physician).  

 

Guardian Signature: ___________________________ Date: __________________________  

 

Printed Name of Parent/Guardian: _______________________________________________ 
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What To Bring 

 

Overnight Bag 

Sleeping bag and twin sheet 

1 Pillow and pillow case 

1 Blanket 

Sweater or light jacket 

1 Pair of jeans (minimum) 

Shorts, shirts, & socks (primarily daily Camp 

attire) 

1 pair of tennis shoes/hiking shoes 

Toiletry articles, including a toothbrush, toothpaste, deodorant, etc. 

Sunscreen 

Insect repellent 

Water Bottle 

Cap or hat 

Headlamp 

Any other items you feel necessary for your exciting stay at Floracliff! 
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Schedule-Overnight Camp 

2:30-4:00pm Kids arrive at designated drop-off location 

*During this time, kids can do basic arts and craft activities and set up their cabin area, play 

name games, etc.  

 

4:00-6:00pm Free Period-Explore Floracliff 

 

6:00-6:45pm Dinner Line up 

*Pizza is an easy dinner that all kids enjoy, however, sandwiches may be more cost efficient. For 

ease in ordering, you can have a food order on the registration forms.  

 

6:45-9:00pm Night Activity+Campfire 

*A great nighttime activity is looking for frogs and listening for them once the sun goes down. 

Have the kids use headlamps to spot frogs. Close out the night by S’mores and questions the kids 

have. 

 

9:00pm Friendship Circle 

*Have kids share their favorite nature memory 

 

9:30pm Light's Out 

——————————————next day———————————————————— 

7:00am Wake up bell 

 

7:25am Breakfast Scavenger Hunt 

*Kids will search in bins and around the cabin for components to make their breakfast (cereal, 

milk, fruit, etc). Announcements at breakfast including how animals have to hunt for their food 

and then activity schedule for the day. 

 

8:00-9:00am Cabin Clean up and pack/prepare for the morning activities 
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9:00-10:30am 1st Activity 

*Activity list is on following page, staff can pick whichever they want 

 

10:30-12:00am 2nd Activity 

 

12:15-1:00am Lunch 

 

1:00-2:30pm 3rd Activity 

 

2:30-3:00pm Cabin Rest period** 

 

3:00-3:30pm Snack time 

 

3:30-4:30pm Last Activity while campers are picked up 

 

**During Rest Period Campers and Counselors are encouraged to use this time in their cabins 

to rest, sleep, listen to music, or read. No electronic games or devices (including cell phones) 

other than music with headphones are allowed. 
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Camp Activities  

 

Bug Hunting 

They fly, they buzz — they can even light up! It's no wonder most kids think bugs are cool. Take 

some time to observe the bugs in Floracliff, and get up close and personal with a magnifying 

glass. Talk to the kids about what colors they are, how they protect themselves (do they sting?), 

and how they work together to build a home (an ant hill is a great example of an insect colony.) 

 

Make a Nature Bracelet 

All you need for this simple craft is tape! Wrap a piece of masking tape around the kid’s wrists 

sticky side up, and head out for a nature walk. As you explore, have them find different items to 

attach to the tape to make a bracelet. Different flowers, leaves, and even grass all make great 

additions! 

 

Nature Scavenger Hunt 

Work with the kids to create a list of natural objects you can find outside during the summertime 

(such as a bird feather, wildflowers, and a green leaf.) After you make your list, grab a paper bag 

and set out to find each item. You can even turn it into a game — the first one to find every item 

wins! 

 

Make a Bird Feeder 

If you want to get a close look at the birds in Floracliff, a DIY tree feeder will help attract them. 

Simply string popcorn, berries, raisins, fruit, and anything else you think birds might like to eat 

on a sturdy piece of string. Loop your string around a tree (evergreens work well, since the 

needles will easily hold the string in place), and watch as birds flock to your homemade feeding 

station! 
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Nature Colors 

Take a walk with the kids and gather a variety of colorful items that can be found in nature (such 

as flowers, plants, leaves, weeds, etc.) The more colors you can find, the better! When you return 

to the cabin, spread out your findings and have your child draw a picture of each item on a piece 

of paper using crayons that match the color of each. This simple activity is a great way for the 

kids to learn their colors, and to see how colorful nature can be! 

 

Paint a branch together  

Create walking sticks using a large stick and paints. Add in some other decorations for even 

more possibilities. 
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Conclusion 

In conclusion, we have compiled many recommendations with the goal of increasing 

community awareness and interaction with environmental institutes in general, using the 

Floracliff Nature Sanctuary as a sort of template. Our recommendations include improving the 

efficiency of indoor displays as they regard to space limitations, creating a fun and informative 

touch table, and creating posters showcasing one of the institute’s exciting endeavor, such as the 

solar panels at Floracliff. 

As our client, Floracliff provided us with a wishlist of improvements they would like to 

see implemented at the sanctuary. This wishlist included increasing partnerships and funding. 

We contacted many different local agencies, whether affiliated with the scientific community or 

not, in order to gauge willingness to partner with Floracliff. Simply reaching out to organisations 

within the community is a tested and proven method to increase partnership. Funding is directly 

increased by an increase in partnership through the establishment of new programs. As a general 

rule for all environmental organisations alike, educational programs are a great way to raise 

community awareness and funding. We also conducted and presented research regarding 

different existing grants and fundraising opportunities that our client would be eligible for, in an 

effort to increase funding. We hope that this information will be useful, not only for Floracliff, 

but for environmental organisations across the board. 
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Chapter 4 – Ecology and Research 

Group members: Justin Browning, Corey Denney, Zack Meuth, Dan Morgan, Mikayla Ojeda, 

Jason Thomas 

Introduction 

Floracliff Nature Preserve provides a unique opportunity for researchers, naturalists, and 

citizens interested in environmental science due to it being a private state preserve. The preserve 

has a wide variety of ecosystems as it contains a creek with a waterfall, floodplains, mixed mesic 

forest, pastures and grasslands. All of these areas contain a multitude of endemic and/or rare 

floral species. With the preserve being private, it is in far better ecological shape than other 

public natural park areas within the region. Couple this with the wide variety of ecological areas, 

Floracliff provides a multitude of ecosystem services such as carbon storage, biodiversity 

retention, watershed regulation, and educational opportunities. The better the ecology of the 

preserve is understood, the better the staff of the preserve can work to ensure these processes 

continue. It is because of this that our group chose to focus on the research and ecology section 

of this project. 

The director of the preserve, Beverly James, gave us a wish list of potential projects that 

would be useful in her work and those included a vegetative community map, evaluation of the 

Kentucky River floodplain for wetland indicators, and ascertaining awareness of what Floracliff 

has to offer to researchers at surrounding universities. For the floral community mapping portion, 

we created a map detailing the boundaries between the varying types of forest structure, which 

can be used as a resource to study the populations and movement of endemic and non-endemic 

floral species. Another map was created using the GIS software ArcMap to show land cover 

change, which is another resource for studying the movement of floral species, as well as looking 

at how certain species have grown and moved in the past. For the evaluation of the Kentucky 

River floodplain portion, we executed a wetland delineation project in accordance with the Army 

Corps of Engineers guidelines. This project shows what floral species are found in the floodplain 
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area, the details of the soil profile, and water movement within the area. Lastly, in order to gauge 

the interest/awareness in the opportunities that Floracliff has to offer, we created a survey that 

was sent to researchers at surrounding universities. The goal of the survey was to attract potential 

research projects to the preserve. 

Goals and Objectives 

The overarching goal of our group was to increase Floracliff staff’s understanding of the 

local scientific communities’ awareness of their research site status, as well as, and foremost, to 

increase Floracliff’s understanding of the change in land cover use that has occured on their 

property over the past decades, the status of their vegetative zones, and the whereabouts of 

potential wetlands. These goals were achieved through four separate projects. First, to gauge 

interest in, and spread awareness to local professional and student researchers from various 

universities about their ability to conduct their research at Floracliff, a link to a quick, concise 

surveymonkey survey (Appendix D & E) was emailed to professors and graduate students in 

various biological and natural science disciplines from Universities including Eastern Kentucky 

University, Murray State University, University of Cincinnati, University of Kentucky, Northern 

Kentucky University, Morehead State University, and several other smaller universities with 

only one or two applicable researchers. Second, a vegetative community map which displays the 

range of diversity across Floracliff Nature Sanctuary. Within the map identify vegetation 

communities within a mixed forest, types including grasslands, woodlands, wetlands, and forests. 

Third, the creation of a series of maps that show the change in canopy cover at the Sanctuary as 

far back as possible (1992). Use of NAIP, LANDSAT, and NLCD data helped to convey and 

compare images in order to create a more comprehensive understanding of the changes that have 

occured within the boundaries to see areas of improvement or ones that may need improvement. 

And finally, an assessment of a low lying area on the Kentucky River floodplain to determine if 

an area could be classified as a wetland. This would establish a better understanding of the 

floodplain ecosystem through gathering and documenting parameters such as vegetation, soils, 

and hydrology. Also, this will establish a baseline of information for Floracliff/consultant 

officials to reference when additional delineation of the floodplain is desired. In addition, the 
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assessment of the floodplain area can aid Floracliff officials in determining whether or not 

further pursuit of professional delineation is beneficial to the nature preserve, if the probability of 

more is deemed likely. 

Methodology 

Vegetation / Land Cover Change  

● ESRI ArcGIS 

● USGS Database 

● Hiking Floracliff’s trails for perspective/reference  

● Kygeonet.ky.gov 

● Imagery.arcgisonline.com 

● Kyraster.ky.gov 

 

Wetland Delineation 
● 1987 Corps of Engineers Wetlands Delineation Manual with modified methodology for 

vegetative evaluation. Vegetation was evaluated only on the basis of herbaceous strata. 
The top 4 most dominant genera were recorded along with their wetland indicator status. 
Wetland indicator status of the herbaceous genera is intended for generalizations of 
hydrophytic vegetation indicators.  

 

Survey 
● Surveymonkey.com free survey 
● Professors’ and graduate students’ research focuses and emails found through college 

databases (UKY, NKU, University of Cincinnati, Morehead State University, EKU, and a 
few other smaller Kentucky colleges/universities) 

● Information about Floracliff taken from their website and through contact with Beverly 
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Results/Discussion 

Vegetation Community Map 

The vegetation map aims to provide land managers a better perspective of dominant 

forest cover types throughout Floracliff Nature Sanctuary. The vegetation community map 

created for Floracliff provides a unique resource which displays plant communities as they 

diversely range throughout a variety of elevations and soil types (see Appendix A). An outdated 

community map previously existed but did not provide a current representation of plant 

communities which could be used for recreational/educational activities. The main goal of the 

updated map is to enable the staff to have an increased advantage toward interpreting areas 

within Floracliff which host endangered and endemic species of flora and fauna. The vegetation 

data obtained via USGS from the state of Kentucky helped tremendously in order to visualize 

areas which could not easily be reached. After the vegetation classes had been obtained for 

Floracliff Nature Sanctuary, the data was then cross referenced from a first person perspective to 

ensure that the imagery was accurate. Upon determining that the data was correct, the finals edits 

to the vegetation map could be made. The end result displays 9 different zones of forest 

communities which varied across the Nature Sanctuary. The different map vegetation themes 

include: Dry Mesic Oak Forests, Riparian Forests, Early Successional Deciduous Forests, 

Floodplain Forests, Maple/Chinquapin Oak Forests, Mesic Deciduous Forests, 

Pastures/Grasslands, Red Cedar Forests, and Red Cedar/Oak Forests. To ensure accuracy of the 

final product, map layers were combined in order to display different angles of reference. These 

map layers included contour, topographic, and aerial imagery. The satellite imagery helped 

provide a second reference in order to determine what type of forest cover resulted in areas 

which were not easily accessed by trail. The USGS vegetation data which was recommended by 

Dr. Brian Lee displayed vegetation trends across the state within blocks of raster data. In order to 

display the most accurate map data for Floracliff’s benefit involved adjusting the blocks of raster 

data along the curvature of the contour lines of topography. By doing so this helped increase the 

accuracy of the custom polygons which were layered to become the final product.  
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In further discussion, the land managers of Floracliff Nature Sanctuary will now have a 

visual representation of a diverse range of forest communities within the park. This now enables 

a foundation of opportunity for management plans. This map enables a new opportunity of 

increased efficiency in regard to implementing a variety of methods of interpretation across the 

364-acres of the State Nature Preserve. Invasive species management can not only be 

economically devastating but also difficult to implement the most strategic method of removal 

for the benefit of surrounding plant communities. This new addition of the vegetation 

communities map can be cross-referenced with the pre existing land management maps along 

with the map provided by the invasive species management group. The creation of the vegetation 

map now displays a precise determination of which areas have less species abundance in 

response to a monoculture effect of invasive species. Therefore this will provide ranks of priority 

to remove any likelihood for spread of invasive threats within the State Nature Preserve. 

Thousands of dollars can be saved through strategic management plans which can be organized 

from the vegetation community map.  

Not only does the vegetation map enable increased efficiency for invasive management 

purposes, but also opens more opportunities for biodiversity management plans which 

incorporate a variety of educational programs which range through topics of wildflower hikes, 

tree identification workshops, etc... Another opportunity for management implementation 

includes fire mitigation plans. As the forest communities are displayed, fire mitigation plans can 

be designed to visually interpret which areas will be most prone to forest fires of the highest 

magnitude. Moving forward the Floracliff staff will now have an increased advantage toward 

efficiently managing such a large State Nature Preserve with limited staffing in a variety of 

ways. Beyond providing recommendations it was important to provide Floracliff with an n 

interpretative tool which can aid in efficiently accomplishing land management goals in a cost 

effective manner.  

Canopy Cover Change Maps and Results 

The purpose of these short series of maps is to help create an understanding of the ways 

in which the canopy cover within Floracliff Nature Sanctuaries boundaries may have changed 
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since the year 1992. The presence of trees and natural areas for wildlife of all shapes and sizes to 

flourish, is essential to the overall health of the whole area. It not only gives the plant life and 

wildlife a home away from the everyday disturbances found in more urban areas, but trees have 

an enormous impact on scrubbing carbon from the atmosphere. After cross-examining the maps 

and interpreting their combined data, an analysis can be made that will aid in furthering the 

understanding of areas within and around the preserve that have the least canopy cover vs. areas 

that have the most canopy cover, as well as areas where the canopy has changed the most over 

almost 30 years; most noticeably how it has matured more into a deciduous forest. This 

information, along with the vegetation community maps, will be helpful in aiding the Floracliff 

staff if they wish to improve any areas of the preserve when it comes to allowing reforestation, or 

going in the opposite direction in order to create an open area management zone.  

In interpreting the maps, there were several factors that were looked at in order to gather 

a better understanding of the data they represent as a whole. First and foremost, the NAIP data, 

or simply the aerial imagery, from 2004-2016 (Appendix B.6) shows some of the short term 

reclamation that has occurred in a few areas. These include the patches along the river on the 

southern border of Floracliff and the few open areas that see minor reclamation over the 14 year 

span. Then, when comparing the NAIP images with the NLCD 2001-2011 files (Appendix B.7), 

there is one slight discrepancy with the data, but overall the Anderson Level 1 classifications 

seen on the NLCD file agree with the NAIP images with canopy cover against areas with no 

canopy. Another interesting comparison between the NAIP and NLCD files come from 

comparing the NAIP data to the NLCD 1992 data. There are several noticeable changes when 

using data that does not come from the same time period, which allows for a better 

understanding of changes that may have occurred within the canopy. The first major difference 

comes with the drastic change in the trees that make up the canopy, in 1992 there were much 

more deciduous trees, according to the NLCD data, and from the 2001-2011 data, the areas that 

were mixed that surrounded the evergreen pockets just became larger pockets of evergreen stand. 

The areas that were deciduous with some mixed pockets became completely dominated by 

deciduous stand. Additionally, another major change that is apparent is the almost complete 

removal of all agricultural pockets throughout the sanctuary. Lastly, all of the NAIP and NLCD 
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data were compared to the LANDSAT data (Appendix 2-7), as well as using a topoprofile 

provided by the USGS. For the LANDSAT 5 thermal imagery of the area, bands 7, 5, and 3 were 

used because they give the area a more natural looking color scheme; roads appear grey, the river 

appears blue, and the vegetation is varying shades of green based on the thickness of the canopy 

or openness of a field. The interpretation that was made based upon the four LANDSAT images 

was that the light blueish green areas correlate with the open areas that are grasslands or the 

areas with buildings within Floracliff’s boundaries. The darker green areas follow along the 

creek and seem to show the gaps in the canopy that are along the riparian buffer zones. 

Throughout the rest of the maps area there is little variance in the color, but that just comes from 

the changes that occur along the canopy as that is all that is remaining anyways. 

Wetland Delineation 

Purpose 

With the conclusive designation of a wetland within the Floracliff Nature Sanctuary 

boundaries comes a variety of new opportunities in education programs, research, restoration 

projects, grant funding, and simply a better understanding of Floracliff’s ecology. We understand 

that Floracliff is limited in funding and wanted to find grants so administrators could have the 

opportunity to consider moving on with a complete wetland delineation project. 

Many of the grants available are for the restoration of wetlands, especially for the 

purpose of creating or improving habitat for migratory bird species. There are also grants for 

creating education or research opportunities in a wetland. We included four grants that show the 

different types of projects that could be funded if a wetland is found within Floracliff Nature 

Sanctuary boundaries. The first grant is the Five Star and Urban Waters Restoration Grant 

Program which is granted by the USDA, EPA, US Fish & Wildlife Services, Southern Company, 

and FedEx. This grant program covers a variety of projects and requires applicants to submit one 

grant application. The purpose of this grant program is to foster community participation in 

conservation efforts, as well as improving wildlife habitat (Five Star and Urban Waters 

Restoration Grant Program 2018 Request for Proposals, n.d.). The second grant is the Wetland 

Program Development Grant, granted by the EPA . Nonprofits are eligible to apply, and it asks 
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applicants to propose a plan for a program to protect or restore a wetland. This grant is meant to 

support efforts to mitigate water pollution (Wetland Program Development Grants, n.d.). The 

third grant is the North American Wetlands Conservation Act Small Grants Program which is 

granted by US FWS. The grant requires applicants to have a proposal that includes restoring a 

wetland to improve migratory bird habitat. The purpose of this grant is to meet the goals of the 

North American Wetlands Conservation Act (North American Wetlands Conservation Act Small 

Grants Program, n.d.). The fourth grant is called Acres for America, which is offered by the 

National Fish and Wildlife Foundation. It asks applicants to present a plan to acquire new land 

and conserve it for plant and wildlife habitat and migration. The purpose of this program is to 

conserve species by increasing habitat, protecting more lands and offsetting the impacts of 

developed lands by major corporations like Wal-Mart stores, who are the major contributor to 

this fund (Acres for America, n.d.).  

Soils 

Sites 1 through 5 did not meet hydric soil criteria. Sites 1 through 5 lacked a matrix of 

chroma 2 or less and did not have a reduced matrix within 20” of the soil profile. Sites 6-9 did 

meet hydric soil criteria because they had a value of 4 and a chroma of 2 along with redox 

concentrations and redox depletions within the first 12”. Soil parameters were measured at each 

site by digging a soil pit and observing its qualities. Value and chroma was assessed by using soil 

samples from the soil pit and comparing them against a Munsell color book. Texture was 

assessed by taking a soil sample from the pit and making a soil ribbon between the thumb and 

forefinger. Oxidized rhizospheres, redox concentrations and redox reductions were observed 

within the soil profile of the soil pit if present. 

Vegetation 

Due to the late onset of spring and the time constraints of NRE 471, the methodology 

found in the Corps of Engineers Delineation Field Manual was adapted in order to evaluate the 

vegetation on our site. Scarcity of foliation on trees, shrubs, and woody vines limited accuracy in 

their identification, and as such they were not included in the vegetative assessment. Instead the 

vegetation evaluation consisted of identifying the most abundant herbaceous genera within the 
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site. These abundant genera were recorded along with their respective wetland indicator status. 

This methodology helps to characterize the vegetative structure within the site in terms of its 

relation to the sites wetland characteristics. Because we only took note of the most dominant 

genera, their wetland indicator status should help point towards the habitat in which they were 

able to dominate. Species richness was relatively low in our evaluation site, with 4 herbaceous 

species being overwhelmingly dominant. 

Hydrology 

All 9 sites within our given area for delineation met wetland hydrology criteria. 

According to Army Corps of Engineers 1987 manual, wetland hydrology can be determined if 

there is at least one primary indicator or two secondary indicators of wetland hydrology. 

Conclusion 

Based on the data collected in the field from early March to late April we can see that 

sites 6 through 9 have characteristics that suggest wetland status. This is due to the presence of 

hydric soils, indications of hydrophytic vegetation, and wetland hydrology. Because of this, these 

sites can aid any future efforts at delineation of the floodplain by providing a reference point and 

indication of a wetland boundary. Sites 1 through 3 do not suggest wetland status.These sites 

lack hydric soils. In order to suggest wetland status, all three parameters must be indicated. 

Survey  

The survey was prefaced by a cover letter, (Appendix F). This survey was conducted 

twice. Once to 50 researchers (Appendix D), then again to 100 researchers (Appendix E) with 

many of those that didn’t respond to the first survey, ~30, included in the second survey. The 

second survey was more revised than the first and had a better response rate. Of the 

approximately one hundred individuals that the survey was sent out to, our success rate for 

survey completion was ~10 percent. Of those respondents, only 4 responded positively that they 

would be willing to, and could logistically, do their research in the field at Floracliff. Those that 

did respond, however, came from a wide array of natural science research disciplines. 
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Response from each individual 

Dr. Mark Coyne, at the University of Kentucky, said he had heard of Floracliff from a 

“Nature Conservancy news release” and that his research focus area is in “N transformation 

processes in successional temperate woodland soils [and] assessment of soil quality in 

undisturbed environments”, and that he would like to be in contact with Floracliff to conduct 

“baseline soil quality” assessments. mark.coyne@uky.edu  

 

Dr. Dennis Conover, at the University of Cincinnati, had not heard of Floracliff prior to 

the survey, but is interested in working at Floracliff to do botanical surveys of the area. 

denis.conover@uc.edu  

 

Dr. Luc Dunoyer, at the University of Kentucky, had not heard of Floracliff prior to this 

survey but is interested in doing research there. His primary focus is “The effect of cheliped 

regeneration in crayfish behavior and its consequences for freshwater stream communities and 

ecosystems.” To conduct his research he employs various tactics such as “Kick-sampling (no 

removal), artificial channels (1m x 30cm x 30cm) in stream, various exclosure and enclosure in 

streams” 859-351-1979 - ladu225@uky.edu 

 

Dr. Ellen Crocker, at the University of Kentucky, knows Beverly and Josie through 

various activities she has conducted at Floracliff, both as a volunteer and University instructor. 

She claims that when she has a “clearer idea” of her upcoming research projects, she will be in 

contact with Beverly and/or Josie directly, if Floracliff seems like a “good fit”. 

 

Dr. Jason Unrine, at the University of Kentucky, focuses his research on ecotoxicology, 

and though he is not wanting to conduct research at Floracliff currently, he did respond that he 

would be willing to assist other persons’ research in the future. 

 

Dr. Rebecca McCulley, at the University of Kentucky, focuses on grassland ecology and 

would like to work with Floracliff to study the grassland ecosystems on-site to observe how their 
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restoration and management practices affect succession. Unfortunately, at this time, she feels 

unable to take on new research tasks.  

 

Dr. Maggie Whitson, at Northern Kentucky University, would like to study the botany 

and collect samples for their herbatorium, but is currently underfunded to take on such a task and 

would like to tour Floracliff, but would not be able to make multiple trips.  

 

Dr. Thaddeus Bissett, at northern Kentucky University, though not currently wanting to 

work at Floracliff, is interested in the archeology of Native American sites and would be more 

inclined to research at Floracliff if archeological sites, singular or plural, are established. 

 

Milinda Hamilton, at the University of Kentucky, works directly with Mary Arthur and 

Chris Barton, both nonresponsive to the survey, as a research analyst and wants to conduct 

research at Floracliff but needs them to be coinciding. She said they often conduct minimally 

invasive research techniques, such as “litter decomposition studies; streamside management zone 

research; baseline water quality analyses; nutrient pathways…”. 

 

From this survey, we can take away a few key points. First, the knowledge of Floracliff 

as a preserve, or research site, is not common amongst the scientific community. Putting effort 

into outreach toward natural science departments at local universities would be highly beneficial 

if bringing in more researchers were a priority. Second, researchers that are reached out to, more 

often than not, are thin on time and resources and could want to lock in Floracliff for research 

that is years away. Third, though some researchers may not be able to work in Floracliff, due to 

lack of fieldwork in their discipline, those at local institutions, such as Jason Unrine at UK, may 

be willing to assist those that are doing field research with their laboratory. Fourth, 

archaeologists and anthropologists are interested by reports of Native American remains, but 

would be more willing to commit themselves to researching at Floracliff if controlled excavation 

sites could occur. Finally, those that did respond positively were excited to work with Floracliff, 

claimed to be minimally invasive in their research efforts, and are hopefully awaiting 
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communication from the Floracliff staff, with their contact information attached to their 

responses, listed above. 

Recommendations 

Based on the results of our research, our group developed several recommended actions for 

Floracliff: 

1. Study surrounding vegetation communities outside of the park boundary for further 

interpretation. 

2. Begin excavation site for archeology of Native American ruins. 

3. Advertise research site to Universities through some mode of communication. 

4. Further evaluate areas within the Kentucky River floodplain for wetland characteristics. 

Conclusion 

Our team produced several maps that can be used in Floracliff’s daily activities, 

conducted a floodplain analysis based on federal-level guidelines that returned insightful results, 

and were able to spread awareness to local academics. While we encountered some unexpected 

setbacks, we were able to get to Floracliff and collect useful information. The survey did not 

return as many responses as we had hoped for, but were able to make more people in the natural 

sciences aware of Floracliff’s availability for research and gain some enthusiasm from select 

researchers. 

Our group was able to create a few resources that can be beneficial to the ecological 

research and understanding of Floracliff. In our time on-site working with Beverly James, one 

major issue they are dealing with are invasive species. Our vegetation community map can be 

used to map where the species are moving and how mobile they are within the different types of 

forest. This can help determine priority areas for invasive species removal. The map can also be 

used to plot where specific floral species are concentrated and how well they are able to establish 

in the different types of forest. Lastly, the vegetation map can be used to compare the quality of 
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the surrounding, non-preserve areas to the areas bordering them within the park and monitor any 

affects these edges may have. 

While our wetland delineation was not conclusive of the presence of a wetland, we found 

that certain sites within the floodplain possess wetland characteristics. This can aid in research 

into areas further down the river within the preserve as we were able to show what floral species 

are present as well as the soil profile. This data can help identify sites where possible wetland 

delineation may occur.  When it comes to further research in general, our survey showed that 

there is interest in the academic community, but we believe a more formal outreach campaign to 

the various universities surrounding the preserve may be more effective.  
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Appendix 4-A: Map #1

 

 

107 



Appendix 4-B: Maps #2-7
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Appendix 4-C: Wetland Delineation Report  

Introduction 
 

Wetland ecosystems offer unique habitat for many different plant and animal species. The 

presence of a wetland ecosystem within Floracliff State Nature Preserve would offer unique 

educational opportunities, as well as unique opportunities for researchers. Wetlands are also 

subject to federal protection, and their presence may make Floracliff eligible for funding to aid in 

their preservation. It is the goal of this report to evaluate data collected in the field to delineate an 

area within Floracliff on the Kentucky River floodplain, and assess whether or not it meets 

wetland criteria. The area being evaluated is depicted in figure 1A and is located directly 

adjacent to Elk Lick Creek and about one hundred yards from the trail leading down to the 

floodplain. The results of this report are intended to better inform Floracliff officials as to 

whether or not wetland characteristics are present in this area. In addition to this, the data 

collected in the field can inform future researchers and Floracliff officials as to the hydrology, 

vegetation, and soil characteristics of the Kentucky River floodplain on Floracliff’s property.  
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Objectives 

The objective of this report is to identify the boundaries of any areas meeting wetland criteria 

within the given location at Floracliff nature preserve. Delineation of wetland boundaries will 

allow the preserve to better cater to and utilize the unique wetland ecosystem, and integrate it 

into the preserves day to day operations. In addition to this, identification and mapping of 

wetland characteristics can help the preserve better understand the natural attributes of land in 

the areas of the preserve that are not well documented. These attributes can be useful under 

future circumstances when detailed information is required on local hydrology, local soil type, 

and local vegetation type is needed. 
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Data & Discussion 

Hydrophytic Vegetation Criteria: 

 Due to the late onset of spring and the time constraints of NRE 471, the methodology found in 

the Corps of Engineers Delineation Field Manual was adapted in order to evaluate the vegetation 

on our site. Scarcity of foliation on trees, shrubs, and woody vines limited accuracy in their 

identification, and as such they were not included in the vegetative assessment. Instead the 

vegetation evaluation consisted of identifying the most abundant herbaceous genera within the 

site. These abundant genera were recorded along with their respective wetland indicator status. 

This methodology helps to characterize the vegetative structure within the site in terms of its 

relation to the sites wetland characteristics. Because we only took note of the most dominant 

genera, their wetland indicator status should help point towards the habitat in which they were 

able to dominate. Species richness was relatively low in our evaluation site, with 4 herbaceous 

species being overwhelmingly dominant.  
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Hydric Soil Criteria: 

Sites 1 through 5 did not meet hydric soil criteria. Sites 1 through 5 lacked a matrix of chroma 2 

or less and did not have a reduced matrix within 20” of the soil profile. Sites 6-9 did meet hydric 

soil criteria because they had a value of 4 and a chroma of 2 along with redox concentrations and 

redox depletions within the first 12”. Soil parameters were measured at each site by digging a 

soil pit and observing its qualities. Value and chroma was assessed by using soil samples from 

the soil pit and comparing them against a Munsell color book. Texture was assessed by taking a 

soil sample from the pit and making a soil ribbon between the thumb and forefinger. Oxidized 

rhizospheres, redox concentrations and redox reductions were observed within the soil profile of 

the soil pit if present.  
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Wetlands Hydrology Criteria:  

All 9 sites within our given area for delineation met wetland hydrology criteria. According to 
Army Corps of Engineers 1987 manual, wetland hydrology can be determined if there is at least 
one primary indicator or two secondary indicators of wetland hydrology.  

 

Plot Inundation Soil 
Saturation 

Water 
Marks 

Drift 
Lines 

Sediment 
Deposits 

Drainage 
Patterns 

1    X   
2    X   
3    X   
4    X  X 
5  X  X  X 
6  X  X  X 
7  X  X   
8  X  X   
9  X  X   
Figure 3 Primary Wetland Hydrology Indicators 

Plot Oxidized Root 
Channels 

Water Stained 
Leaves 

Local Soil 
Survey Data 

FAC Neutral 
Test 

Crayfish 
Hole 

1   X   
2   X   
3   X   
4   X   
5   X   
6 X  X   
7 X  X   
8           X  X   
9           X  X   
Figure 4 Secondary Wetland Hydrology Indicators 
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Maps 
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Conclusion 

Based on the data collected in the field from early March to late April we can see that sites 6 

through 9 have characteristics that suggest wetland status. This is due to the presence of hydric 

soils, indications of hydrophytic vegetation, and wetland hydrology. Because of this, these sites 

can aid any future efforts at delineation of the floodplain by providing a reference point and 

indication of a wetland boundary. Sites 1 through 3 do not suggest wetland status.These sites 

lack hydric soils. In order to suggest wetland status, all three parameters must be indicated. 

Plot Hydrophytic Vegetation Hydric Soil Wetland Hydrology 

1 N/A  x 

2 N/A  x 

3 N/A  x 

4 N/A  x 

5 N/A  x 

6 N/A x x 

7 N/A x x 

8 N/A x x 

9 N/A x x 

Figure 4 Summary of Wetland Indicators 
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Appendix 4-D: Survey #1 - Floracliff Nature Sanctuary Research 

Site Interest 

1. Name, institution 

2. Areas of Interest 

a. Plant Science (biology, community, etc.) 

b. Forestry (succession, health) 

c. Sedimentation 

d. Ornithology 

e. Conservation Biology 

f. Entomology 

g. Wildlife Ecology 

h. Freshwater Science (Stream Biology, Restoration, etc.) 

i. Sedimentary Structures 

j. Herpetology 

k. Hydrology 

l. Soil Fertility 

m. Topography 

n. Agricultural Restoration 

o. Archeology 

p. Native American Science 

q. Plant pathology (Pest, Disease, etc.) 

r. Pollinators 

s. Field Botany 

t. Fungus 

u. Soil/Stream Microbiology 

3. Prior to this survey, had you heard of Floracliff Nature Sanctuary? If yes, how? 

4. Are you currently looking for new research sites? 

5. Would your research benefit from a location that is: (check, if yes) 
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a. Undisturbed 

b. Battling invasive species 

c. Infrequently visited by humans 

d. In different stages of forest succession 

6. If you would, briefly describe your upcoming or ongoing research 

7. Floracliff, being a Private Nature Sanctuary, is not visited very often, nor are visitors 
allowed to roam without a staff member. Knowing that, could you perform your research 
while being minimally invasive to the ecosystem? 

8. What methods have you used to conduct your research in the past? 

9. I would like to research at Floracliff 

a. Yes 

b. No 

10. I would like a follow-up phone call to further discuss my ability to research at Floracliff. 
If true, please leave best reachable number and/or email address 
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Appendix 4-E: Survey #2 - Floracliff Private Nature Sanctuary 

Research Site Interest 

1. Name and Institution 

2. Research topics 

a. Population and Community Ecology 

b. Wildlife Ecology and Management 

c. Genetics and Molecular Ecology 

d. Invasive Species 

e. Conservation Biology 

f. Insect Ecology 

g. Watershed Management 

h. Freshwater ecology 

i. Herpetology 

j. Eco-hydrology/biogeochemistry 

k. Plant and soil Ecology 

l. Restoration Ecology 

m. Native American Studies/Archeology 

n. Plant pathology 

o. Mycology 

p. Soil Microbiology 

q. Ecotoxicology 

r. Public environmental program management 

s. Ornithology 

t. Grassland Ecology 

3. Prior to this survey, had you heard of Floracliff Nature Sanctuary? If yes, how? 

4. How willing are you to travel from your institution to perform research as Floracliff? 

a. Definitely could 

b. Probably could 
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c. Probably could not 

d. Definitely could not 

5. Would your research benefit from a location that is: (check, if yes) 

a. Battling invasive species 

b. Infrequently visited by humans 

c. In different stages of forest succession 

d. Adjacent to the Kentucky River or with floodplains 

6. Please briefly state the overarching goals of your research projects that could be helped 

by the use of Floracliff as a research site 

7. Briefly describe specific portions of your upcoming or ongoing research, of which you 

think could be assisted by being carried out in part at Floracliff 

8. What field instruments have you used to conduct your research in the past? 

9. I would like to research at Floracliff 

a. Yes 

b. No 

10. I would like a follow-up email/phone call to further discuss plans to research at Floracliff. 

If yes, leave best reachable contact information. 
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Appendix 4-F: Survey Cover Letter 

 

Greetings Professional or Student Researcher, 
 

>>>>   https://www.surveymonkey.com/r/DKXW6QY  <<<< 
 

Please fill out the above 5-10 minute survey ^^^ to gauge your interest and fit for conducting 
research at Floracliff Nature Sanctuary, floracliff.org/about.html . My SENIOR CAPSTONE 
PROJECT group is working for Floracliff, in part, to seek out beneficial research relationships 
with local researchers.  
 
We are a student group within the NRES major at the University of Kentucky, and we would 
greatly appreciate your time in filling out the above survey. And, please, forward this email to 
any colleagues you feel may benefit from utilizing Floracliff. 
 
 
Floracliff Nature Sanctuary is unique in that it is a 501(c)3 non-profit organization that is both a 
Private Nature Sanctuary and State Nature Preserve. It is 346-acres of mostly forest, fenced 
against Interstate 75, with the southwestern and largest perimeter side protected by its adjacency 
to the Kentucky River. Higher order streams run toward the river throughout the forest. The 
descent to the floodplains uncovers twenty feet or more of exposed rock outcrops. Throughout 
the forest are various stages of succession, including near old-growth, with almost all of which 
being agricultural land at some time before being preserved. Furthermore, remains of Native 
American tribes have been recently been found on-site, stream-side. 
 
THIS IS A UNIQUE OPPORTUNITY, for this sanctuary is off limits to the public without 
supervision by the limited staff, BUT, for researchers exceptions are made. 
 
Home to Elk Lick falls and rarer Kentucky flora and fauna species, this site is one of a few 
preserves in Fayette County, yet unique for being home to palisades and having intensely 
restricted access. Please come join Floracliff, as the staff is sure that this immense resource is 
being underutilized as a research location. 

 
Sincerely and Thank you, 
 
Jason Thomas 
University of Kentucky 
NRES Senior Capstone 2018  
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