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Project Overview: 
Lake Chautauqua is a major economic driver in Southwestern New York State, but over the past number of 

years, there has been an increasing problem with sediment and nutrient loading leading to the growth of 

submerged aquatic vegetation and occasional algae blooms.  As these waterborne weeds are dislodged, 

they end up washing up on shore and release noxious odors as they decay, something many of the local 

residents and lake users find to be a major detractor from the natural beauty of the lake.   

The aim of this project is to provide the key players in the Lake Chautauqua watershed with the tools to 

conduct a full cost/benefit analysis to determine what can be done to reduce nutrient / sediment loading to 

the lake and what the value of cleaning up the damage done to the lake would be. 

Current Situation (Sources of the Loading) 
According to the State of the Lake Report (2000) over 1.9Million kg of sediment is released into the lake via 

the watershed each year.  This sediment loading along with nearly 10,000kg total Phosphorous and 

225,000kg of Nitrogen provides fertile grounds for the prolific growth of these weeds and sets the stage for 

the algae blooms.   

Sediment 
Of the 1.9Million kg of sediment released into the lake each year, approximately 1.2Million kg comes during 

non-storm events (the regular running of the streams to the lake).  Nearly 50% of this sedimentation comes 

from four sources:  

 
Watershed Kg totals Percentage of total 

Goose Creek SWS 361,023 18.6% 
Prendergast Creek SWS 263,425 13.6% 

Big Inlet SWS 234,304 12.1% 
South Basin Periphery SWS 224,801 11.6% 

 



There have been some trials of installing catchment devices in a couple of the creeks, which has resulted in 

a capture of sediment that would otherwise be destined to the Lake.  Preliminary numbers indicate that the 

installation of these devices and removing of sediment involves a fairly low cost. 

Phosphorous  
Of the 9,900kg of Total Phosphorous (TP), 73% (7,212kg) comes from non-point sources and 27% 

(2,710kg) comes from water treatment facilities.  The two largest land use contributors to the phosphorous 

loading come from croplands (43%) and hay / pasture lands (27%) accounting for 70% of the TP loading.  

Interestingly, homeowners – so called, low intensity development – which is regulated in terms of their 

phosphorous usage in lawn and garden fertilizers accounts for only 16% of TP loading. 

Watershed Kg totals Percentage of total 
South Basin Periphery SWS 1,445 14.6% 

Goose Creek SWS 1,287 13.0% 
Big Inlet SWS 1,257 12.7% 

Prendergast SWS 960 9.7% 
 

Nitrogen 
Nearly 225,000kg of nitrogen is introduced into Lake Chautauqua via its watershed each year.  Of that, we 

see a similar pattern to TP loading.  Croplands account for 37% of the loading and hay / pasture lands 

contribute 26% (63% from those two sources) while low intensity development again accounts for 16%. 

Watershed Kg totals Percentage of total 
Goose Creek SWS 43,425 19.3% 

Prendergast Creek SWS 28,575 12.7% 
South Basin Periphery SWS 23,400 10.4% 

Dewittville Creek SWS 22,950 10.2% 
 

What is Being Done Now? 
The political subdivisions within the watershed have recognized the negative impacts that splintered 

regulation and management has had upon Lake Chautauqua and has begun taking steps to rectify the 

situation. 



1. The 14 political subdivisions within the watershed have joined to create a unified set of regulations.  

As of early November 2011, this committee has met twice and is moving towards a consensus that 

something must be done to protect the lake as a group. 

2. Mechanical harvesting of the weeds has been undertaken to remove the primary source of odors 

around the lake.  However, this option involves a number of drawbacks 

a. It is costly: between $800,000 and $1.2M per year. 

b. It does not address the root causes of the increase in submerged aquatic vegetation – it is 

merely reactionary. 

c. It is ongoing.  This mechanical harvesting will need to occur every single year, in 

perpetuity. 

3. A trial sediment capture dam has been placed in one of the creeks.  In one year, it has prevented 

more than a dozen dump truck loads of sediment from reaching the Lake.  Additionally, the cost of 

setup and removal seems to be minimal. 

4. The Chautauqua Lake plan is also investigating the usage of herbicides, aquatic weevils (predatory 

species) and alum treatment options for controlling the algal blooms. 

Cost of Present Interventions 
At present, not many interventions have been rolled out, as the Chautauqua Lake Association is still in the 

process of identifying the problem, its extent and working to outline a plan of action. 

The mechanical harvesting cost approximately $1.2Million in 2011 but, due to time and funding limitations, 

harvesting could not be undertaken on the entire lake.  The cost of installation of the sediment catchment 

dam and removal was a total of $40,000 (From a conference call with Mr. Diers). Additionally, there are 

funds set aside for future studies to be determined by the commission. 



Timeline 
The Chautauqua Lake Association is working on a 3-year timeline to come to consensus on unified 

regulation / legislation as it applies to the watershed.  The timeline for interventions is a little less set at the 

present.  If the current mechanical harvesting is the only option that will continue to be utilized – it will have 

to be indefinite.  Other options will have timeframes strongly contingent upon the reduction of sediment and 

nutrient loading.  Determining the costs and net benefits of this reduction is one of the aims of the CLA.  

Once new total loading levels can be agreed upon and legislated, the CLA will be better prepared to plan 

how long continued interventions will last based on new levels of submerged aquatic vegetation and algal 

activity. 

 

Stakeholders 
As a result of the information this team has, we have identified three very general, major groups of 

stakeholders. 

Homeowners 
These are the (approximately) 19,000 permanent residents of Chautauqua County.  For the purposes of 

this study, our hedonic pricing models will only consider the property owners within 1 parcel from the 

lakeshore.  However, it is to be assumed that all property owners and residents within the county will 

receive a part in the rights, costs and benefits of any interventions.  

Recreational Users 
We have numbers that indicate that the Lake receives approximately 35,000 additional summertime 

residents over and above the 19,000 mentioned above.  For the purposes of our travel costs model, we will 

be looking at fishermen (shore and boat based), recreational boaters (sailboats and motorboats) and other 

on-water recreations (jet skiing, water skiing, etc.).  For the purposes of our VCM, we will break the 

recreational users down to “Boaters” and “Sport Fishers”. 



Chautauqua Institute Visitors  
The two preceding paragraphs do not address the nearly 8,000 visitors to historic Chautauqua Institute.  

We have chosen to treat them as a separate group and will utilize a VCM survey instrument (in addition to 

the two groups identified in the preceding section) to determine the benefits these users receive from the 

setting on Lake Chautauqua and if they would be willing to pay a portion of cleanup costs to maintain the 

pristine setting (if that is, in fact, a major drawing point to the Institute). 

Hedonic Model: 
Introduction 
Another method of ascertaining how a non-market good such as high water quality can be assessed in 

terms of economic benefits and costs is the hedonic pricing model. This method breaks down the value of a 

given commodity; in this case we are considering home values, into different aspects that determine its 

worth. This methodology can be used to find how risk changes wages, how people prefer environmental 

amenities such as clean air, or how the presence of algae blooms are changing the value of lakeside 

homes and the taxes that are based upon those values. There is a wealth of literature that has been 

performed to address changes in home values stemming to water quality issues similar to those being 

experienced at Chautauqua Lake. One such study – conducted in 1989 by D’Arge and Shogren - looked at 

the impact of water clarity in a well-defined Iowa market. The results of this study found that high degrees 

of water quality in the absence of algal blooms and turbidity could account for between thirteen and twenty 

three percent of a lakeside home’s value (D’Arge, Shogren). This means that a home valued at $100,000 in 

a market that is either located away from a lakeside or next to one in the presence of low water quality 

would expect to rise in value of up to $123,000 if situated next to a lake or if water quality were improved 

from a low polluted state to one of high clarity and a perception of cleanliness. Another more recent study - 

2007 by Hill et al – looked into point and non point pollution causing sedimentation in Rocky Mountain 

lakes, the problems in this study were similar to those being experienced in Chautauqua Lake as there 



were good estimates of the amount of sedimentation and nutrient loading occurring from point sources 

were well documented, but the causes and amounts of non point sources were less well defined. This study 

found that homes situated on lakes with lesser water quality, and therefore fewer amenities offered than 

substitute lakes, were valued at an average of 13.83% to 20.30% less than those on larger cleaner lakes 

where recreation activities were more abundant (Hill et al).  This suggests that home purchasers will seek 

substitute lakes to vacation at or to live near if the quality of the amenities offered continues to decline. In 

the case of Chautauqua Lake this should be of some concern because of the counties heavy reliance on 

lakeside homes for tax revenues. If, as this study suggests, buyers prefer to find alternative lakes to live 

near then the value of homes could decline which may cause a decline in the amount of taxes generated by 

the county. As current treatment methods appear to operate on an indefinite timeline this could mean that 

cleanup efforts at the lake will continue to grow as a percent of revenue expenditure until they are no longer 

desirable. A final case of note took place in Maine – Performed by Boyle et al in 1999 – and looked 

specifically at how eutrophication and algae blooms correlated with the sale of homes. This study looked at 

clarity on meter of depth basis and looked at homes surrounding a number of lakes in the region and found 

that for every meter of depth of increased water clarity in a given lake the surrounding home values 

increased by between $2,337 and $12,398 in sale value (Boyle et al). This manner of estimation is 

particularly of note to Chautauqua County as it shows where the benefits of current and future clean up will 

accrue and can help policy planners decide what groups of stakeholders should be held responsible for the 

economic burden of increasing water quality in the lake. 

Example model 
In order to show how a study of this nature would be performed for your county a small example study has 

been performed to show how home prices in different sections of the lake are affected by the possible  

presence of large algae blooms. A sampling of homes were obtained from the Chautauqua County 

Auditor’s website and used to create a series of tables that detailed information about attributes and nearby 



amenities that may have some bearing on home prices. The first site included in the study was a section of 

homes adjacent to the lake and bordering Goose Creek from the town of Lakewood. This site was selected 

for two reasons. First, Goose Creek contributes one of the highest amounts of sediment loading of all of the 

inflows into the lake meaning that nutrients should be abundant in this area. Second, the waters 

immediately offshore are very shallow and therefore are conducive to algae blooms as light can penetrate 

to the bottom of the lake in this location. The second area chosen was a section of homes immediately 

adjacent to the lake near to Dewittville Creek in the town of Dewittville. This area has characteristics that 

are the opposite of the first selected site. Dewittville Creek has some of the lowest sediment inflow of any of 

the streams feeding into the lake and the offshore depth is much deeper. This means that the potential for 

algae blooms in this immediate area are much lower. Homes were randomly selected and a list of attributes 

accounted for were as follows: 

 
Assessed Value 
Distance to Lake 
Tax and School District 
Number of Beds, Baths and 
Kitchens 

 
Stories and Fireplace 
Construction Quality 
Utility Type and fuel Type 
Exterior and Build Style 
Road Quality 

Lot Size and Square Footage 
Presence of Air Conditioning 
Year Built



Once each of these features were accounted for then Multiple Linear Regressions was performed 

to determine how the assessed value of home changed in the presence of algae blooms. 

Results 
In the area surrounding Goose Creek it was found that a home that is one lot closer to the lake 

rose in value by approximately $28,465 and that in the area of Dewittville Creek the assessed 

value of a home rose in value by $45,979. As a percentage of home value this means that the 

preference for being closer to the lake accounts for approximately 21% of the home’s value in the 

area of Goose Creek and that it accounts for approximately 22% of a home’s value in the presence 

of Dewittville Creek. In this situation percentages are used instead of simply using dollar amounts 

due to the diverse nature of homes in both areas. The nature of these homes is being held fixed so 

that we can see only that percentage of value reflected by lake proximity. The R^2 value – the 

value that helps to explain how much of the variables listed above explain the value of the home - 

were 88% for those homes around Goose Creek and 83% for those homes around Dewittville 

Creek. 

Discussion 
While these figures may not appear to be that dissimilar it should be noted that there is a very large 

difference in the assessed value of the homes – Just under double the value on average in these 

two areas. What we see in the percentage values may be a preference for locating one’s home in 

an area relatively free of noxious plant life. This can also help us to determine the benefits of the 

cleanup processes currently under way in the Chautauqua Lake region. For instance, if we have 

accounted for all of the variables that are affecting home prices then we should see that the feature 

“distance to the lake” stays relatively fixed across all assessed regions of the study area. From this 

we can deduce that areas of lower percentage of value attributed to this variable will increase in 

value equal to those areas with higher percentages in the presence of clean water. Therefore, if we 



have an area where this value is only 20% and those regions with cleaner water are consistently 

reporting that the percent of their home’s values are 22% then we can expect that the benefits of 

around 2% of the combined real estate totals for lower reporting areas after cleanup has been 

initiated. Given the density of homes in many of the lakeside areas and their high values these 

benefits would most likely be expressed in the millions of dollars. 

Full Scale Model 
If a full hedonic pricing model were to be constructed for Chautauqua County there would be a 

number of significant differences between its construction and results and the example model 

detailed above. The most significant of these differences would be the recorded value of homes 

that would be looked into. In the example study the value being reported upon was the assessed 

value. This value may be different from the actual preference of homebuyers in the face of noxious 

algae blooms. A better estimate of value would be the recorded sale price of each of the homes 

being included in the study. The sale price would give researchers a much more accurate 

evaluation of how home values are declining in the face of poor water quality. As such, for a full-

scale study, it would be best to look at a random sample of home sale prices from several years 

before the beginning of the algae bloom issues in the lake until the present time. This would tell us 

with much greater detail how much economic benefits are being lost to this problem. Another 

change that a full scale study would involve is the number of homes sampled and the location of 

that sampling; homes in this situation would be sampled from lakeside communities from 

throughout the county and a statistically significant number of homes – at minimum a thousand – 

would be included in the sample. This would have the benefit of making our value estimates much 

more accurate. As reported above, the R^2 value of the example estimates were in the 80% range, 

meaning that only around 80% of the explanation of the value of sampled homes was captured in 

the study. While this number represents a significant percentage of home value it also leads us to 



believe that there are a number of factors which are not being captured in our study which will have 

to be explored in a full scale study. Like the other model changes that we would need to perform 

for a larger more accurate study, attempting to capture these variables will help to make the 

revealed preference of homes in the region more accurate. It would also be beneficial to perform 

another subsection of this study that involved rents. By looking at rental rates over time in a way 

similar to home sale prices we could not only capture how homeowners prefer cleaner water but 

also how tourism is being affected by the impact of noxious algae blooms. Finally, we may want to 

account for substitutes in our model. That is, does the proximity of other recreational activities or 

substitutes to the lake have an effect on the values of homes; for instance, are home prices along 

the coast of the Eastern Basin of Lake Erie rising while those around Chautauqua are falling.  

Applying to Chautauqua County 
There are three objectives in applying this manner of research to Chautauqua Lake and the 

surrounding communities. The first objective is to determine the revealed economic preference – 

expressed as home sale values over time - of the stake holders in the area classified as home 

owners for high levels of water quality. This objective is the primary benefit of using a hedonic 

pricing methodology and looks to quantify the economic gains and losses associated with the algae 

blooms currently plaguing the lake. The second objective would be to measure the possible 

impacts these home value changes may have on the tax revenues collected by municipalities and 

the county. This would help to determine if the current cleanup methods represent an economic 

gain or loss on the part of the county. And the final objective would be to determine the impact that 

poor water quality has had on vacation renting and how this may also affect the revenues 

generated by the county. Taken together, these three objectives will help to clarify the change in 

welfare and the economic value that homeowners place on the lake in a pristine state whereas the 

other studies suggested in this report seek to capture the value of other groups of shareholders. 



Alternatives to Aquatic Harvesting 
Current clean up and prevention efforts at Lake Chautauqua appear to be focused on aquatic 

harvesting and the adoption of Countywide storm water and runoff standards. While the aquatic 

harvesting may work in removing from the water a season’s worth of growth it does nothing to 

address the long-term effects that nutrient loading ha on water quality. As well, this methodology – 

without a plan in place to eliminate the source of the nutrients – is costing the taxpayers 

approximately $800,000 to $1,000,000 per year and can run into costs of upwards of $1,500,000 

per year and will have to be performed in perpetuity to continue to address recreation, odor and 

clarity issues caused by widespread flora blooms. Conversely, the plan to initiate storm water 

procedures and limit the use of certain fertilizers will not only help to severely limit the amount of 

nutrient loading from non point sources, but if implemented with a construction permit system may 

actually generate money for the county. In addition to these practices there are other alternatives 

for cleaning the lake that will lower costs and may help to shorten the time horizon associated with 

clean up efforts. The first of these alternatives is the use of chemical treatments for aquatic 

vegetation. A primary treatment that is being used to combat nutrient loading is Alum. Unlike other 

chemical treatments it is not an herbicide, but instead binds with Phosphorous to render it inert. 

The cost of using Alum is approximately $450 an acre for a single treatment meaning a cost of 

roughly $5,900,000 for treatment of the entire lake (Wisconsin Department of Natural Resources). 

It should be noted that only those areas of the lake that are experiencing trouble with blooms need 

to be treated, meaning that this figure will be substantially less. These treatments have been 

known to effective for up to eight years and in amounts needed for successful treatment are not 

harmful to fish. Despite the high initial cost this method of treatment, if successful, can lower 

treatment costs by up to half over the course of an eight-year period at the high end of the 

estimates. Another method for treatment to be considered is the introduction of Grass Carp. There 



are several powerful economic arguments to be made for the introduction of this species to the 

lake. The initial cost of introducing this species is estimated to be just under $1,000,000. While this 

method of treatment is known to be effective on Eurasian Watermilfoil, this species has also been 

known to eat native vegetation, which may result in a change of habitat for native fish species 

thereby lowering their numbers. While this is an inexpensive method for water quality treatment, 

this method is not recommended until a contingent valuation survey is completed among fisherman 

to determine how their preference for lake activities will change if there is a change in species 

abundance in the lake.	  

Travel Cost Model (TCM): 
Another method that can be utilized for evaluating the predominant uses of Chautauqua Lake is the 

Travel Cost Method (TCM). The TCM seeks to place a value on non-market environmental goods 

by using consumption behavior in related markets (Hanley and Barbier, 2009). Your county 

receives an influx of visitors every summer who primarily partake in three activities: sport fishing, 

recreational boating, and visits to the Chautauqua Institution. The TCM can be employed to 

estimate recreation demand for the aforementioned activities.  

First, let’s get a better understanding of the demographic that visits your county. Statistics from the 

Chautauqua County Visitors Bureau survey was collected and analyzed to become better informed 

about useful visitor facts. From the approximate 35,000 visitors who visit the county each summer, 

34% are from New York (outside of Chautauqua County), 31% are from Ohio, and 21% represent 

the state of Pennsylvania. In addition, 55% of the visitors are between the ages of 45 and 64. 

Chautauqua County is a tourist hotspot and as the data displays, approximately four individuals 

travel per party. Further, a majority of the visitors to the county have an annual household income 



of $100,000 and spend roughly $198 per day while visiting Chautauqua. Also, it is very important to 

mention that 56% of visitors spend time in Chautauqua County for only one day.  

As the data reveals, 86% of the visitors who travel to Chautauqua County are from outside of the 

county area. Travel costs will measure the price of recreation in your county, and the TCM is made 

up of both monetary expenses such as fuel costs (out-of-pocket’ costs), along with the implicit time 

costs of traveling to your site. There are two types of TCMs that exist and Chautauqua County 

would greatly benefit from either one. The first type, known as a traditional travel cost model, would 

deal with developing a relationship between how many visits individuals make to a your county, 

and the travel costs they may face in making such visits. The focus of this traditional TCM would 

focus on how many number of trips to Chautauqua County would change as the ‘price’ of visiting – 

the travel cost – varies (Hanley and Barbier, 2009). The second type of model focuses on how 

recreationalists choose where to visit from amongst a group of substitute sites. According to data 

retrieved from the Marketing and Conversion Report, proxies to Chautauqua County include the 

Niagara Region, New York City, Pennsylvania, and the Finger Lakes region.  

As stated previously in this report, the TCM seeks to place a value on non-market goods by using 

consumption behavior. Visitors to Chautauqua County are most interested in sport fishing, 

recreational boating, and visiting the Chautauqua Institution, and this information hints at an 

important assumption in travel cost research. The visitor’s utility function is separable in the 

recreation activity being modeled. Therefore, the demand for sport fishing can be estimated 

independently of demand for recreational boating or visits to the Chautauqua Institution. This is 

modeled in the following functional equation. 

 
TCij= f(DCij, WCij, Fj) 
 
DC = The distance cost traveled for each individual i, dependent on how far they have to 
travel to visit Chautauqua County and the cost per mile of traveling. 



 
WC = The time costs, which depend on how long it takes to get to Chautauqua County and 
the value of an individual’s time. 
 
F = the entry price, if any, which is charged for entrance to site j.  
 
Once data for each individual has been accounted for and entered into this travel cost 
model, regression analysis is applied and will predict how many visits (V) will be made to 
your county by an individual i to site j. So, 
 
Vij = f(TCij)  

 
Also included in the TCM for your county could be socio-economic characteristics, which could 

include income, education, and the type of trip being made (holiday trip, 2-day trip, or a trip made 

directly from your home state). In regression analysis, these qualitative statistics would be 

considered dummy variables, where a (1) would be included in the data if it’s a holiday trip or a (0) 

if it’s not. This would help explain the variation of visitor trips and if it’s statistically significant for 

visitors to the county. Although data was not available at the time for our team to run regression 

analysis of visitors to your data, fishermen to the lake are registered on New York State’s 

Department of Environmental Conservation website (http://www.dec.ny.gov/), and their data could 

prove to be useful in better understanding visitor facts.  

Further, this approach using qualitative statistics was first developed using a ‘zonal’ TCM. This 

approach divides the area surrounding Chautauqua County to be valued into ‘zones of origin’ from 

where Chautauqua visitors are observed to travel. Once again, this will prove useful because 

roughly 86% of visitors to your county come from outside of the Chautauqua County region. This 

zonal TCM will also include population levels for each zone of origin in order to predict trips per 

zone (Hanley and Barbier, 2009). This can be modeled in the following functional equation. 

 
Vzj = V(TCzj, Popzj, Sz) 
 
V = Visits from zone z to site j 
 



TC = Travel costs from zone z to site j 
 
Pop = Population of zone z 
 
S = Socio-economic variables such as income or education averaged for each zone 
 

Once the TCMs have been estimated using multiple regression, a demand equation is derived 

which represents what would happen annually to visits at Chautauqua County if travel costs or 

entry prices were to increase. Below, a demand curve shows the affect of price increases.  

	  
	  

On the demand curve, vt represents the total existing vists to your county from all zones whether it 

is New York State, Ohio, Pennsylvania, or any other region noted. Visits to your county will be 

made as long as the travel cost/entry price stays below the choke price (P*). As you notice, price 

increases from p1 to p2 and the amount of visits shifts from v1 to v2. A key assumption behind this 

demand curve, however, is that as travel costs increase, the number of visits decrease. Thus, 

gathering zonal data is crucial for Chautauqua County in assessing its stakeholders and the 

benefits users receive from county use.  



Moreover, the 2% bed tax on lodgings in Chautauqua County can also be explained by the 

demand curve above. Once again, the key assumption is that if the price increases to visit the 

county, then the number of visits will fall. The imposed bed tax shows merit by providing grants to 

organizations that want to partake in projects to protect and enhance the lake. However, as a result 

of this tax, there will be economic losers. First, Chautauqua tourists who don’t use the lake for sport 

fishing or recreational boating may be hesitant to visit the lake in the future if they are not 

contributing to the problem of sediment and nutrient loading. Further, if visitors are reducing the 

number of trips they make to your county, then as a direct result hotel owners will suffer because 

they will be losing income that they once had.  

Cost Valuation Model: 
The final instrument we propose for this study is a series of survey instruments designed to 

determine what individuals are willing to pay for a cleaner Lake Chautauqua.  These instruments 

are tailored to capture the opinions of three different groups of lake users: sport fishers, 

recreational boaters and visitors to Chautauqua Institute.  These groups were chosen based on 

conversations with Mr. Diers (phone interview), who identified the top three usages of the Lake by 

visitors, and based on our belief that these groups represent users that would be able to provide an 

insight that covers the entire Lake and is not localized to any particular segment of it. 

About the surveys (Design / Administration) 
For the purposes of this study, the survey instruments were designed as a series of closed-ended 

questions with dichotomous response options (e.g.: yes/no, more/less).  While we recognize the 

richness that comes with open-ended questions, the time and monetary costs associated with 

coding and analyzing such an instrument may be a prohibitive factor.  Closed-ended questions 



require a carefully crafted phrasing and require more time on the front end of design, but are easier 

to code and analyze after administration.   

All instruments enquire as to the origins of the respondents (i.e.: if they’re from Chautauqua County 

or beyond and how many miles they traveled to pursue the activity they are engaged in), if their trip 

is single or multiple purpose in nature, what their perception of water quality is and if water quality 

is an issue for them and how much they would be willing to pay to improve water quality.  The 

questions are designed to elicit a global sense of perceptions of water quality while allowing more 

detailed analysis to take place based on factors such as purpose of visit, distance traveled and the 

like. 

The survey instruments can be administered in a number of ways.  The primary methodology 

would be in person with pen and paper.  Visitors at the Chautauqua Institute could be asked to 

provide feedback following their session, boaters could be asked as they prepare their boats for 

launch or retrieval from the Lake and sport fishers could be identified out on the Lake or along the 

shore.   

Alternative administration options would include the provision of a web-based survey link to visitors 

when they arrive at Chautauqua Institute, when they purchase a fishing license within the County 

or pay launch / dock fees to access the Lake or developing a call list based on Lake user contact 

information and administering the surveys via telephone.  Of these options, the in-person option 

would be most likely to yield the highest response rate. 

Surveys could be administered as a stand-alone device or they could come with a Lake information 

sheet, which could provide the respondent with data and contact information related to existent 

information and clean up plans to boost awareness of conditions on the Lake. 

Finally, it is important to ensure that respondents are informed that their participation is voluntary, 

they may stop at any time, are not required to complete the survey, that their responses will be 



kept confidential and to provide them of contact information for someone who can provide more 

information to them regarding the surveys, the current status of and future plans for the Lake. 

About the surveys (Analysis) 
The design of these surveys with the dichotomous response options was done intentionally to limit 

the amount of advanced statistical analysis required.  In fact, in many cases, simple percentages 

(descriptive statistics) can be used for most analyses (ex: looking at just the sport fisher surveys, it 

will be possible to say “of all respondents, X% state that the water quality is un/acceptable and Y% 

are willing to spend at least $Z to improve water quality).  Of course, more complex analysis can be 

undertaken to yield a fuller picture of factors influencing respondent willingness to pay. 

To facilitate easier analysis between groups, questions were made as similar as possible for each 

group and distances and dollar amounts referenced in each survey are the same, despite the fact 

that relative costs for each activity are not equivalent (e.g.: the willingness to pay $50 per year for 

the owner of a $50,000 sailboat likely does not carry the same weight as a willingness to pay $50 

per year for a sport fisher who pays $70/year in fishing license fees, nor are either equivalent to an 

individual participating in a one-time program at Chautauqua Institution being willing to pay $50 – 

but the goal in keeping the amounts low was to see if the cost of cleanup can be distributed among 

as large a base as possible and prevent the need to analyze willingness to pay based on 

household income levels, which are often a sensitive topic in survey design). 

Suggestions for Customization: 
There are three questions in all three surveys that the client can customize based on the results of 

the TCM or other relevant data they possess.   

First, the client can adjust the options for distances traveled and use numbers that can be used to 

determine certain major cities that the respondents could have traveled from.  A distance from 

Chautauqua to say, Buffalo, Cleveland or Harrisburg could be used to identify significant radii 



based on information as to where individuals may travel to Lake Chautauqua from.  This could 

provide insight as to how much people are willing to pay based on how far they travel due to a lack 

of other options. 

Second, the client can adjust the response options for length of stay should they have reason to.  

However, we feel pretty strongly that our breakdown should provide an accurate capture of visitor 

stay lengths based on data we viewed from the Visitors Bureau. 

Third, and finally, the client can adjust the amount that individuals are willing to pay based on the 

costs associated with cleanup and / or the results of the Hedonic or TCM models.  Once 

Chautauqua County can determine the number of visitors and the costs of Lake remediation, the 

VCM surveys can be retooled to see if individuals are willing to pay their “fair share” (an average 

dollar amount based on cost of remediation divided by the number of Lake users per timeframe of 

said remediation) or would be willing to pay more or less than their “fair share”. 
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