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Executive Summary

The Chautauqua Lake & Watershed Management Alliance is a hub for the collective efforts of the
active stakeholder community around Chautauqua Lake in southwestern New York State. The
Alliance promotes and facilitates the implementation of projects designed to improve the health of
the lake and its watershed. Watershed-related projects focus on reducing the external loading of
nutrients and sediment to the lake as a means to restore and protect water quality conditions. In-lake
projects aim to restore impaired uses of the lake by managing aquatic vegetation and reducing
internal nutrient loading, thereby reducing the symptoms of excessive external loading. In 2017,
heightened community concern about the health of the lake—and differing views on which
expenditures and projects would have the most beneficial impact—Ied the Alliance to seek a more
objective, transparent approach for prioritizing projects and allocating resources.

The resulting 5-Year Implementation Strategy for the Management of Chautauqua Lake and Its
Watershed (2018-2022) offers a structured decision-making process and template to guide decisions
about which lake and watershed projects should be pursued and/or funded. The project team
developed a multi-criteria analysis (MCA) tool based on the current science, engineering, and
technology of lake and watershed management. These technical criteria are weighted with respect to
input from the local community regarding what ecosystem functions are of greatest value.

The MCA tool enables the Alliance to explicitly address the tradeoffs inherent in prioritizing project
opportunities. It applies decision criteria to evaluate projects, assigns a weighting factor to each
criterion, and allows users to score the criteria consistently and objectively on a project-by-project
basis. The criteria include environmental factors (italicized below), which are weighted most heavily,
as well as social and economic factors. Separate criteria are applied to watershed and in-lake
projects, and a set of general criteria is applied to all projects:

Watershed In-Lake General
e Reduction in ® Protective of human health e Plan to measure and report effectiveness

nutrient loading e Reduction of nutrients from e Consistency with existing plans and strategies, and/or
* Reduction in lake ecosystem consideration of emerging solutions

sediment loading e Protective of ecosystem health e Commitment to stakeholder collaboration
® Hydrologic resilience e Longevity of effectiveness e Outreach and education

e Management of invasive ¢ Potential for leveraging available non-local funding
species ¢ Disclosure of costs (up front and any future

maintenance)
e Magnitude of up-front project costs

e Spatial scale of project
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A key feature of the MCA tool is that it allows the Alliance and its collaborators to modify criteria and
the weighting structure over time, thus promoting adaptive management while upholding standards
of objectivity and transparency.

One of the challenges for the Alliance and its members is to strike a balance between watershed and
in-lake management efforts, so the 5-Year Implementation Strategy recommends a general allocation
of resources to guide the relative investment of resources from 2018 to 2022. These allocations are
divided among watershed measures, in-lake measures, and monitoring—a third category that will
help the Alliance evaluate the impact of completed projects and provide a basis for adapting and
refining the decision support tool. Given community concerns about the urgent need to reduce
impairments to recreational uses of the lake, which is an economic engine for the region, the
Strategy recommends apportioning 50% of available funds to in-lake measures in 2018, and
gradually shifting that allocation toward watershed measures over the five-year period. Watershed
measures would receive 30% of the funding allocation in 2018, and this proportion would increase
toward 60% as funds are shifted away from in-lake measures over the course of the five-year period.
Monitoring would receive a constant 20% of the allocation from 2018 to 2022.

The Strategy also addresses some uncertainties about the pool of resources and available techniques
that will be available for managing Chautauqua Lake in the future. New York State Governor Andrew
M. Cuomo’s statewide Harmful Algal Bloom (HAB) initiative includes Chautauqua as one of 12
Priority Lakes for which Action Plans will be developed to address the emerging issue of
cyanobacterial blooms. The Chautauqua Lake HAB Action Plan, anticipated for release in late May
2018, may affect the universe of permitted actions, the availability of funding, or monitoring
priorities. The Alliance will be able to use the MCA tool to adapt to new opportunities, such as those
that may emerge from the HAB Action Plan.

Finally, the Strategy offers some general recommendations for the Alliance and its members to
ensure that future project proposals submitted for funding align with criteria outlined in the MCA
tool, and for staffing and volunteer resources that will enhance the Alliance’s capacity in the areas of
administration, outreach, and technical expertise.
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1 Objective and Scope of the Strategy

1.1 Need for the Strategy

Chautauqua Lake is a vital resource for the people who live in and visit southwestern New York State,
as well as the community of plants and animals that make their home in the lake and watershed. For
years, local governments and organizations have worked together to support studies, develop plans,
and implement projects to protect this essential community asset. Their efforts have produced
valuable knowledge about Chautauqua Lake and its watershed and have generated a myriad of ideas
for protecting and restoring the lake's health.

These planning efforts are largely represented in three key documents published during the past
decade. The 2010 Chautauqua Lake Watershed Management Plan (WMP; Bergmann Associates 2010)
addresses watershed loading of nutrients and sediment to the lake and includes a wide range of
recommendations and long-term measures. The 2012 Total Maximum Daily Load (TMDL) for
Phosphorus in Chautauqua Lake (Cadmus Group 2012), prepared for the New York State Department
of Environmental Conservation (NYSDEC), identifies and quantifies the sources of phosphorus and
determines the loading reductions needed to bring the lake into compliance with state and federal
standards. The 2017 Chautauqua Lake Macrophyte Management Strategy (MMS; Chautauqua County
Department of Planning and Economic Development 2017) focuses on in-lake options for managing
aquatic vegetation in ways that preserve and enhance lake uses while protecting environmentally
critical areas. These three documents reflect the input and expertise of a wide array of regional
stakeholder groups who bring knowledge, concern, and a strong motivation to maintain the lake as a
healthy, functional, and ecologically diverse resource.

Many of the groups that supported development of these plans have been interacting for years to
benefit the lake and watershed (see the MMS for a historical overview of their collaborations). In
2015, the Chautauqua Lake and Watershed Management Alliance (Alliance) was established as a hub
for the collective efforts of the active stakeholder community. The Alliance works to promote and
facilitate implementation of recommendations from the WMP, TMDL, and the MMS by prioritizing
projects, securing funding, and allocating resources. The level of local interest and concern about the
lake is reflected in the Alliance’s broad membership, which currently includes 27 organizations and
local government entities (Appendix A). Although the groups share a common interest in protecting
the lake and watershed, each one brings a different focus and goals to the collaboration.

As the WMP, TMDL, and MMS illustrate, there is no shortage of work to be done in the watershed
and lake, and Alliance members are eager to carry out the project recommendations put forth in
these guiding documents. However, resources to support their efforts are finite. Alliance members
seek funding from local governments and foundations, which struggle to prioritize requests and
determine which expenditures/projects will have the most beneficial impact on the lake. Decisions
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about finite resource expenditures are made more difficult by complex issues regarding lake ecology,
environmental constraints, and differing perceptions about the causes of lake impairment. Some
organizations are inclined to focus on long-term reductions of nutrient and sediment loading to the
lake or on preserving its function as habitat for plant and animal life, while others are more
concerned about maintaining the lake for recreational uses that appeal to homeowners and visitors,
forming the backbone of the regional economy.

Recently, a heightened sense of urgency about the lake’'s health has generated differing views
regarding which projects and initiatives are most important. The increased frequency, intensity, and
duration of cyanobacterial blooms in lakes across the state, including Chautauqua, has focused
attention on the public health implications of nutrient enrichment. In 2017, herbicide treatments to
manage macrophytes occurred as part of a demonstration project after decades of reliance solely on
mechanical harvesting and biological controls. The disagreements among stakeholders regarding
appropriate interventions motivated the Alliance to enlist outside professional assistance to develop
an implementation strategy that reflects lake and watershed science, emerging technologies, and
local priorities.

1.2 Approach to Developing the Strategy: Multi-Criteria Analysis Tool
The project team recognized that a structured decision-making process is essential to guiding the
rehabilitation and maintenance of Chautauqua Lake. The myriad water quality, habitat, aesthetic, and
recreational impairments of the lake and watershed, and the many stakeholder’s interests,
necessitate a tool that can quantify the economic, ecological, physical/chemical, and social attributes
of the various project opportunities. That is, a formal process is needed to compare various projects
against their “value” toward achieving the goals established in the WMP, phosphorus TMDL
allocation, and MMS.

The tool the project team developed for prioritization of projects reflects stakeholder input and the
state of the science in lake and watershed management. This multi-criteria analysis tool enables the
Alliance and its partner organizations to explicitly address the following tradeoffs inherent in
prioritizing project opportunities:

e Explore the problem in a transparent and objective manner.

e Challenge and/or repeat the decision-making process using alternative criteria.

e Separate facts about expected outcomes from opinions about which is “better.”

1.3 Implementation Strategy

This 5-Year Implementation Strategy for the Management of Chautauqua Lake and Its Watershed
(2018-2022) sets forth priority actions in three categories: 1) watershed measures to reduce nutrient
and sediment loading; 2) in-lake measures to mitigate the impacts of eutrophication; and 3)

5-Year Implementation Strategy for the
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monitoring to assess progress and the need for additional actions or modifications to ongoing
management activities. These remedial actions emerged from the recommendations of the WMP,
phosphorus TMDL, and MMS focused on controlling watershed sources and maintaining designated
uses of the waterways. Improvements to the wastewater collection and treatment system are not
included in this 5-Year Implementation Strategy; projects to address these point sources are planned
and underway based on the recommendations of the Integrated Sewage Management Plan for
Chautauqua Lake (OBG 2014).

New York State Governor Andrew M. Cuomo recently announced a statewide Harmful Algal Bloom
(HAB) initiative to address the emerging issue of cyanobacterial blooms. Chautauqua was included as
one of 12 Priority Lakes for which Action Plans will be developed. The Chautauqua Lake HAB Action
Plan, anticipated for release in late May 2018, may modify the recommendations of this
implementation strategy; these modifications may affect the universe of permitted actions, the
sequence of projects, costs, funding opportunities, and/or monitoring priorities. The Alliance will be
able to adapt to new opportunities, such as those that may emerge from the HAB Action Plan, using
the prioritization multi-criteria analysis (MCA) tool developed for this project.
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2 Environmental Setting

2.1 Ecoregional Context

The largest lake in southwestern New York State, Chautauqua Lake occupies a shallow, glacially
carved valley formed by the retreating Wisconsin glacier during the last ice age, between 10,000 and
12,000 years ago. Water was first impounded behind a deposit (moraine) near the current City of
Jamestown. As the ice continued to melt, advancing the edge of the glacier northward, a second
moraine was deposited in the Bemus-Stow area. Water impounded behind this deposit formed a
second lake to the north as the ice continued to melt. Eventually, glacial meltwater eroded the
deposit between the two basins, creating the current lake morphometry (Mayer et al. 1978). The lake
functions limnologically as two distinct waterbodies—a northern basin, which is approximately
7,000 acres, and a southern basin, which is approximately 6,000 acres. Key physical features of the
lake are summarized in Table 2-1.

Table 2-1
Physical Characteristics of Chautauqua Lake

Characteristic Lakewide Northern Basin Southern Basin
Surface area (acres) 13,132 7065 6067
Length (mi) 14.14 7.53 6.60
Maximum width (mi) 217 217 2.07
Average width (mi) Not calculated 1.2 1.2
Maximum depth (ft) 75 75 26
Mean depth (ft) Not calculated 26 12
Water residence time (years) 21 2.0 04
Shoreline perimeter (mi) 48.2 24.2 24.0

Source: Table 2, Total Maximum Daily Load (TMDL) for Phosphorus in Chautauqua Lake (Cadmus Group, 2012)

Chautauqua is a productive lake that has been significantly influenced by human activities. In the
early 1800s, European settlers in the Jamestown area developed a timber-based economy; softwoods
were harvested for lumber and transported downriver. Hardwoods in the lake watershed were cut
and burned to produce potash and pearl ash. Once the virgin forests were cleared, grain crops and
grasses were planted to support the emerging beef and dairy industries. These land-use changes led
to erosion from the landscape and deposition of sediment within the lake basins. The nutrient and
sediment flux and loss of tree cover during this era influenced the lake’s ecology and productivity
(Bloomfield 1978). The extensive littoral habitat (shallow regions where light can reach the sediment
surface) supports an extensive and diverse macrophyte community. These macrophytes provide
essential spawning and nursery areas for the lake's thriving fish community.
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Chautauqua Lake is a major cultural and recreational attraction in southwestern New York. The lake

supports renowned fisheries, most notably the cool-water species muskellunge and walleye (as well

as warm-water species, such as yellow perch and bass), and is a popular tourist destination. Overall,

the lake has a significant positive impact on the local economy, attracting visitors and boosting local
property values.

While scientists concur that the warm, shallow, productive lake of today is the consequence of its
geological and land-use history, the complex interplay between natural conditions and cultural
activities is not completely understood. The field of paleolimnology has developed techniques and
models that can infer a time history of water quality and habitat conditions of lakes by testing
sediment cores for geochemical data and preserved plankton species. Sediment coring of
Chautauqua Lake has not been completed. A time history of the lake’s trophic state could help
educate lake and watershed stakeholders regarding realistic expectations for changes.

2.2 Regulatory Classification and Designated Use

New York State has classified Chautauqua Lake as a Class A waterbody, meaning that the lake shall
be suitable for the following: a source of drinking water (following treatment, which includes
coagulation, filtration, and disinfection); recreation on and in the water; fishing; and the propagation
and survival of fish, shellfish, and wildlife. Several water quality indicator parameters are used to
determine whether these designated uses are met. In Chautauqua Lake, data collected as part of the
Citizens' Statewide Lake Assessment Program (CSLAP) since 1987 provide the basis to evaluate the
water quality indicator parameters and assess whether designated uses are met. The CSLAP program
is focused on nutrient enrichment, algal abundance, and water clarity. Because phosphorus is
generally accepted as the predominant limiting nutrient for primary productivity in Chautauqua Lake
(i.e., the growth of phytoplankton and macrophytes), its measure is a key indicator parameter. Recent
research on Lake Erie indicates that nitrogen availability may play a role in the production of
cyanotoxins by cyanobacteria, also known as blue-green algae (Gobler et al. 2016).

Results from the annual CSLAP monitoring indicate total phosphorus (TP) concentrations regularly
exceed the state’s TP guidance value of 20 micrograms per liter (ug/L)%; this guidance value was
selected as protective of recreational uses. The elevated TP levels, along with warming waters, a
relatively low nitrogen to phosphorus ratio, and changes in the lake’s food web from invasive species
such as dreissenid (zebra and quagga ) mussels, have led to cyanobacterial (blue-green algal)

-

New York State has promulgated a narrative standard for phosphorus in water, “None in amounts that will result in growths of
algae, weeds and slimes that will impair the waters for their best usages” (NYSCRR §703.2). For ponded waters the narrative
standard is interpreted using a guidance value of 20 pg/L, calculated as the average total phosphorus concentration in the lake’s
upper waters between June 1 and September 30.
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blooms. These blooms threaten the viability of the lake for all its designated uses, including contact
recreation, aquatic life protection, and as a source of potable water.

The persistent elevated summer TP concentrations in both basins led to the 2004 listing of
Chautauqua Lake on state and federal compendia of impaired water bodies, known as the 303(d) list.
Once the lake was listed, NYSDEC was required to identify and quantify the sources of TP and target
reductions in TP loads to foster improvement in lake water quality, a process that culminated in the
2012 TMDL for Chautauqua Lake.

The annual CSLAP monitoring program focuses on trophic state indicator parameters and has
expanded to include metrics related to cyanobacterial blooms (also referred to as harmful algal
blooms, or HABs). Results of the 2017 monitoring effort are summarized in Table 2-2.

Table 2-2
Trophic State Characteristics of Chautauqua Lake (2017)
Northern Basin Southern Basin
Characteristic (June - September average) (June - September average)
Water clarity (meters) 2.5 1.0
Total Phosphorus (mg/L)- Surface 0.049 0.083
Total Phosphorus (mg/L)- Deep 0.083 not measured
Total Nitrogen (mg/L) 0428 0.676
Nitrogen: Phosphorus Ratio 10.3 9.5
Chlorophyll-a (ug/L) all phytoplankton 16.9 56.1
Chlorophyll-a (ug/L)- cyanobacteria 23 22
Sample dates with HAB- open water* 0 50%
pH (standard units) 8.1 8.0
Conductivity (umho/cm) 175.6 179.2
Temperature (°C)-Surface 223 23.6
Temperature (°C)-Deep 194 not measured
Shoreline HAB- NYSDEC notification list 17 weeks (6/25/17 — 10/27/17)
*Cyanobacterial bloom (HAB) threshold is 25 pg/L Source: CSLAP 2017 results (NYSDEC 2017)

2.3 Lake and Watershed Management: Knowledge and Tools

Chautauqua Lake and watershed have been the focus of numerous studies and evaluations designed
to characterize existing condition, define types and sources of pollutants, and identify remedial
measures. Three key documents completed in the past decade provide guidance on effective means
to improving and protecting the lake for future generations.
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The Chautauqua Lake Watershed Management Plan (Bergmann Associates 2010), or WMP, describes
the nature of the watershed such as topography and soils, hydrology, land use, vegetative cover,
population and development trends, and point and nonpoint sources of nutrients and sediment. In
addition to the watershed-wide analysis, the WMP identifies priority subwatersheds that contribute
disproportionate amounts of nutrients and sediment to the lake based on the nature of the
landscape (e.g., soils, topography, hydrology) coupled with human uses (e.g., development density,

vegetative cover, impervious surfaces, and management practices).

The WMP includes many recommended actions to reduce nutrient and sediment inputs to the lake;
these recommendations encompass structural and nonstructural solutions. Examples include
improved wastewater collection and treatment, streambank stabilization, local laws to improve
stormwater management, enhanced inspection of on-site wastewater treatment systems, monitoring,
education and outreach, dredging, land acquisition, green cover crops, buffers between agricultural
fields and streams, and many others.

A separate effort directed at managing the aquatic plant community was completed with the release
of the Chautauqua Lake Macrophyte Management Strategy (Chautauqua County Department of
Planning and Economic Development 2017). The MMS analyzed the entire littoral zone of
Chautauqua Lake and delineated zones based on human uses and environmental sensitivities. For
each zone, the MMS identifies management techniques, including mechanical harvesting and
herbicides, which can be used to balance human desires for recreational access with ecosystem
protection.

The TMDL for Phosphorus in Chautauqua Lake (Cadmus Group 2012), issued by NYSDEC and
approved in 2013 by the US Environmental Protection Agency (USEPA), utilizes mathematical models
of the watershed and lake to quantify the relationship of TP load and water quality. These analytical
tools were applied to estimate the amount of TP that can flow into Chautauqua Lake while meeting
lake water quality standards. The implementation section of the TMDL document, developed in
parallel with the WMP and reflecting stakeholder input, outlines the required reductions in point and
nonpoint source phosphorus to meet the TP guidance value. Aggressive reductions are needed from
wastewater treatment facilities and nonpoint sources, notably agriculture. Mathematical models like
those used in the TMDL allocation are constructed using a series of estimates and assumptions and
reflect the best information available at the time. This reality underscores the need for monitoring
and assessment to fill significant data gaps, track what actions are most effective, and determine
what additional measures are needed to meet water quality and habitat goals.

Taken together, these three key documents identify potential actions and projects to restore and/or
maintain Chautauqua Lake for multiple uses. The TMDL model projections reveal that major
reductions in external loading from point and nonpoint sources are required to reduce the lake's TP
levels to meet the current NYSDEC guidance value. Practically speaking, the relatively small-scale
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watershed actions identified within the WMP will require decades of diligent effort to produce
measurable responses in Chautauqua Lake water quality. Consequently, in-lake measures are
necessary to ensure the lake’s multiple designated uses are met while longer-term watershed
measures are implemented.

In addition to these three key documents, numerous other studies and evaluations have been
conducted to characterize existing conditions, define types and sources of pollutants, and identify
remedial measures in Chautauqua Lake and its watershed. Examples include aquatic vegetation
surveys conducted by Racine-Johnson Aquatic Ecologists regularly since 2002 (e.g., Racine-Johnson
Aquatic Ecologists 2008, 2017, and 2018); the State of the Lake Report (Wilson, Riforgiat, and Boria
2000); the Chautauqua Lake and watershed management pre-implementation study completed for
Dewittville Creek and Crescent Creek (Academy of Natural Sciences and Bergmann Associates 2013);
Chautauqua Lake dredging feasibility study (EcoLogic 2013); an erosion diagnosis and mitigation
engineering study for Goose Creek and Dutch Hollow Creek (Barton & Loguidice 2014); a Final
Supplemental Environmental Impact Statement addressing potential impacts related to the
application of herbicides in targeted areas of Chautauqua Lake (Ellery Town Board 2018); and the
annual CSLAP reports prepared by NYSDEC and the New York Federation of Lake Associations.

These multiple investigations and monitoring data sets provide snapshots of water quality and
habitat conditions in the lake and watershed. However, there are opportunities to turn data into
information, and ultimately to strategic information that can inform management. One example is
the standard CSLAP in-lake monitoring program of the northern and southern basins. These data are
extremely valuable in tracking changes in trophic status over time and comparing conditions among
lakes. The CSLAP program is responsive to emerging issues; the volunteer monitors have been
trained to sample shoreline blooms for HAB surveillance. However, the standard CSLAP monitoring
program is not designed to address some of the important questions relevant to Chautauqua Lake
management such as the significance and impact of internal phosphorus cycling on blooms of algae
and cyanobacteria.

Other examples relate to analysis of watershed inputs. Without upstream/downstream or
before/after stream monitoring it is difficult to determine how changing practices and land use
patterns affect external nutrient and sediment loads. The lack of established stream gauges in the
watershed limits capacity to estimate nonpoint source loads. Finally, baseline studies such as
Chautauqua Lake—Entering the 21st Century: State of the Lake (Wilson, Riforgiat, and Boria 2000) can
serve as a benchmark for comparison if sample locations and protocols are repeated.

24 Ecosystem-Based Management

The issues facing Chautauqua Lake are not unique. Development pressures, changing agricultural
practices, a warming climate, more intense rainfall events, invasive species, and other factors
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challenge the collective ability to manage water resources for multiple uses. In 2017, cyanobacterial
blooms were documented in numerous waterbodies across the state, the country, and the world.

To help meet the challenge of managing natural resources for multiple uses, New York State and
others have adopted a paradigm known as ecosystem-based management (EBM) that considers the
entire ecosystem, including humans. The goal of EBM is to maintain ecosystems, including lakes and
watersheds, in a healthy, productive, and resilient condition so that they can provide the services
humans want and need.

The six guiding principles of EBM are listed below. It is encouraging to reflect on how well the
ongoing collaborative, science-based efforts to manage Chautauqua Lake align with these stated
principles:

Focus on the specific ecosystem and the factors affecting its health

Employ a scientific foundation for decision making

Define measurable objectives to direct and evaluate performance

Recognize the interconnections within and among ecosystems

Involve the stakeholders and focus on collaboration

S e o

Embrace an adaptive management approach to respond to new knowledge

The EBM approach underscores the on-going need to measure the effectiveness of management
actions, analyze results, and adapt to new information. The inclusion of monitoring and assessment

as a central element of the 5-Year Implementation Strategy reflects this recognition.
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3 Community Priorities and Concerns

3.1 Qualitative Data Collection and Analysis

To engage community members in the development of the implementation strategy, stakeholders
from 42 organizations/municipalities (including the 31 founding members of the Alliance)
participated in discussions of local priorities. The outreach process was designed to elicit qualitative
data to help inform development of decision criteria and weighting factors for the MCA tool. Many
of the respondents have overlapping roles and interests in the lake; for example, some are members
of multiple organizations or are business or lakeshore property owners in addition to being members

of a formal group.

The project team developed a questionnaire to glean information about the context in which the
respondents engage in lake and watershed management, and to gather preliminary information
about priorities for the lake and ranking of potential project-related criteria (Appendix B). Most
questions were open ended. Questionnaires were distributed via email to a primary contact at each
stakeholder group, with a request that they distribute to individual members/colleagues, or, if
preferred, to confer and respond as a group. Thirty-four questionnaires were returned.

Nine focus groups were convened to capture a range of stakeholder perspectives. Email invitations
went to leaders of 42 organizations/municipalities encouraging them to invite fellow members for a
maximum of 15 participants per group and clarifying that their role would be to represent the
interests of their stakeholder group in the session. Attendees were present from 35 of the

42 organizations, with a total of 70 participants (five people attended more than one session, so the
tally for all sessions was 75). Focus groups and the number of participants are shown in Table 3-1.

Table 3-1
Focus Group Summary

Stakeholders Represented

Focus Group (FG) (# participants)

1 Municipalities (11)

2 Agriculture and Parks (6)

3 Business and Tourism, including realtors (11)

4 Scientists (8)

5 Chautauqua Lake Association (9)

6 Chautauqua Lake Partnership (4)

7 Conservation and Environmental Groups (9)

8 Foundations (12)

9 Chautauqua Institution (5)
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Each 90-minute focus group session included a welcome and introductions, an overview of the
Ecologic/Anchor QEA assignment, a brief summary of background studies and goals of the session,
ground rules for focus group interactions, and facilitated discussion to gather input from
participants. Open-ended questions posed to focus group participants included: 1) What is
important to you, and what unique insights do you bring to this discussion? 2) How do you perceive
the interactions among groups involved in management of Chautauqua Lake? 3) What are your
reactions to our initial examples of criteria for project selection—what would you add or change on
this list, and what factors would you like to see more heavily weighted? 4) Imagine that in a perfect
world with unlimited resources, 15 years in the future, what are three adjectives to describe how you
see Chautauqua Lake and its surrounding watershed? and 5) Now, in a more realistic vision of 15
years in the future, what do you see for Chautauqua Lake? Note takers captured the focus group
conversations and compiled a detailed record.

Two reviewers independently examined completed questionnaires and focus group notes to identify
themes that capture the range of concerns and priorities articulated in focus groups and
questionnaires. Questionnaire rankings of sample criteria were considered in the development of
MCA criteria weighting factors (although many respondents weighted all sample criteria as
"extremely important,” so these rankings were just one component considered in the establishment
of weighting factors). Of particular interest were themes repeated across stakeholder groups in both
questionnaire responses and focus groups, and themes independently observed by both reviewers.
These themes were used to help frame the criteria presented in the MCA tool and were used in the
development of weighting factors.

3.2 Summary of Themes

3.2.1 Lake Health and Function

Stakeholders who completed surveys and participated in focus groups highlighted the fact that
Chautauqua Lake serves a wide array of functions. For many, one of the lake’s paramount functions is
as an economic asset, either personally or for the region as a whole. It is important as the cultural
center of the county and as a recreational resource, with an aesthetic appeal that makes it the pride
of the region for residents and seasonal visitors, “old-timers” and newcomers. Chautauqua Lake is
also a source of drinking water and a place where children swim, so it is critical that the lake be
managed in ways that will not present risks to human health. For some, the lake is at its essence a
complex, dynamic ecosystem that deserves to be valued for qualities that are independent of human
interests. Many stakeholders expressed the importance of protecting the lake for future generations.

Managing Expectations for Chautauqua Lake and Watershed. One theme that emerged from
focus groups was the need to understand and be realistic about what is achievable and possible for
Chautauqua Lake. Groups generally understand the lake’s current status as eutrophic, but the degree
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to which this status is tolerated, accepted, or embraced varies. Some stakeholders see the lake as
"beautiful, complex, diverse” and expressed the hope that people could “learn to love the lake we
have” (FG4). Most, however, were eager to manage the lake in ways that would slow eutrophication
or improve the lake's economic and recreational value, and a few felt the lake’s uses are threatened
to an extent that justifies urgent, dramatic action. One participant stated, “People should not be
misled about what can be accomplished with reduced external loads,” suggesting that dredging and
increased use of aquatic herbicides might rapidly reverse the lake’'s trophic progression (FG6).

Despite a desire for dramatic progress in the near term, stakeholders from several focus groups were
cautious about unrealistic expectations. “No one thinks there’s a silver bullet” (FG3); "Quick-fix
solutions worry me” (FG4); “There needs to be education on anticipated timeframes for lake
recovery” (FG6). The question of managing expectations revolves around balancing short-and long-
term interests. One community member said, “we know we can't cure this with chemicals,” but he
also wondered “why is more not done in terms of dredging and herbicides?” (FG3). A scientist wary
of dramatic in-lake measures expressed optimism about the possibility of “dialing back” the impacts
of external nutrient loading to the point where the lake’s North basin could be mesotrophic and the
South basin could see reduced frequency, intensity, and duration of algal blooms and HABs.

Balancing Watershed and In-Lake Management. A central question revolved around whether it is
better to devote resources toward: (a) managing on a watershed scale by reducing the influx of
nutrients and sediment that accelerate the eutrophication process; or (b) managing the impacts of
eutrophication in the lake itself by taking steps to reduce weeds, sediment, and algae that impede
recreation and aesthetics in the near term. Although a focus on watershed measures is necessary to
slow the rate of eutrophication, the timeframe for resulting improvements would be “generational.”
As one stakeholder from the Chautauqua Institution put it, “No one wants to pay taxes to see results
in the next generation” (FG9). In general, watershed and in-lake issues are seen as a set of
interrelated causes and symptoms, and some stakeholders expressed concern about proposed
projects being too narrow in addressing just one issue or the other. As one Foundation member put
it, "We are talking about ‘the issue,’ but when I look at it, what's the goal? Weed removal? Water
quality? HABs? The lake is vital from an economic perspective. A holistic solution may be more
important than a single polarizing topic” (FG8).

Community members shared insights about watershed and in-lake factors that affect
Chautauqua Lake, and in some cases suggested steps that could be taken to address them:

e Aquatic weed management was considered by some to be indispensable to preserving the
ongoing function of the lake as a regional resource. “Lake maintenance will always be an
annual high-priority need” (FG5); “We need to focus on short-term weed management using
all tools...and we need to optimize those tools” (FG6).
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e New or updated technologies should be considered for in-lake management, drawing on
sound research, options presented in the MMS, and successful case studies from similar lakes.
As one stakeholder put it, “The MMS was meant to balance competing interests. A criteria
should be whether project is consistent with recommendations in the MMS” (FG7).

e Unintended consequences of aquatic herbicide use was a concern for members of several focus
groups, some of whom were wary of harming native plants or natural enemies of invasive
species (FG2). Others worried about the possibility of herbicides turning Chautauqua into a
cyanobacteria-dominated lake (FG4). “There's a public misconception that herbicides will take
care of algal blooms” (FG7). “There are consequences to any management action, good and
bad. One potential outcome is decreased macrophytes, increased algae” (FG4).

e Development around the shoreline is a concern, and code enforcement was seen as a potential
area for improvement to ensure that development is carried out responsibly.

e Shoreline management practices present a question in terms of who is responsible for
preventing or addressing issues. “Shoreline residents are creating their own problem with
mowed lawns, lots of breakwall, no buffers” (FG4).

e Shoreline maintenance is important, several people mentioned, in terms of preserving lake
aesthetics for residents and visitors.

e Stormwater regulations are an area for potential improvement to management. "We need
uniform, enforceable stormwater regulations” (FG1).

e forestry practices may have been underestimated as a source of nutrients entering the lake,
according to participants in two focus groups.

e Climate change was discussed as a factor that is increasing the load of sediment due to
stronger storms. "We're having more frequent intense storms with huge erosion. Just drive
across bridges and creeks you can just see how it affects the lake” (FG2).

e Agricultural best management practices (BMPs) have been promoted by the Chautauqua
County Soil & Water Conservation District (CCSWCD), which works with farmers to reduce
agricultural sources of nutrients and sediment. While these efforts were acknowledged by a
few participants, the scope and focus of these programs were not broadly understood. A few
participants shared concerns regarding enforcement and monitoring of BMPs.

3.2.2 Human Health

A clear message from the vast majority of stakeholders was that human health is the number one
priority for Chautauqua Lake communities. The high importance of addressing the threat posed by
HABs was emphasized in numerous questionnaire responses and reiterated in focus group
discussions. For some, concerns about human health risks related to HABs were just as relevant as
those related to herbicide use in the lake, especially related to drinking water and swimming. In
addition to being an overriding concern in and of itself, threats to human health were seen as having
a cascading negative impact on the economic and cultural vitality of the region. “If human health is a
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problem, then recreation is a problem” (FG3); “If recreation goes down the drain, Chautauqua
Institution does, too” (FG9).

3.2.3 Cooperation and Collaboration

Interaction among Groups. There was widespread acknowledgement that coordination among
Chautauqua Lake groups can be a challenge and that tensions have been elevated recently. As one
local municipal leader put it, “Different groups don't agree.” Some people feel that recent conflicts
have served a purpose in terms of bringing issues to the forefront of public awareness. “It's
important to be able to talk to each other... there are differing views” (FG4). “This 'stir’ or debate
that's been going on is moving things in the right direction, getting the conversation going” (FG9).
However, the discord has been stressful for group members, some of whom described a sense of
burnout or a reluctance to continue volunteering in what they see as a hostile environment. In
addition, competition for resources is perceived as ultimately counterproductive in terms of solutions
for the lake and the region. Foundation representatives explained that disjointed or competing
requests for support have left funders reluctant to commit resources to projects that do not appear
to be part of a coherent approach to protecting the lake. “There’s no coordination among the groups
asking for funding. We don’t know what to do” (FGS).

Frustration, Fatigue, and a Question of Trust. Many stakeholders have been active volunteers and
advocates for the lake and watershed for years. At the same time, there is a sense of frustration at a
lack of progress and focused