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Executive Summary
The overarching goal of the study was to evaluate attitudes, perceptions, and responses
towards environmental conditions (e.g., water levels and water quality) among the water-based
outdoor recreation stakeholders who use the Pennsylvania coastal section of Lake Erie. For a
guiding framework, this study utilized an exploratory mixed methodology with two connected
phases which resulted in 566 completed questionnaires from water-based outdoor recreationists
and approximately 30 hours of stakeholder interviews. Readers are encouraged to review these
findings as reflective of water-based outdoor recreationists within the Pennsylvania shoreline of
Lake Erie, and not representative of all Lake Erie recreationists. Study results and analyses are
further detailed throughout the various sections of this report.

Key observations and findings indicate:


The primarily localized, experienced, older, attached, and environmentally conscious
visitor sample demonstrated they were very cognizant of the water level and water
quality conditions encountered on Lake Erie.



Visitors predominantly recognized and were aware of water level and water quality
conditions, but did not perceive them to be a problem or impact their recreation activities.



Visitors were more aware of and more likely to be impacted by water quality conditions
as opposed to water level conditions.



Visitors were able to correctly assess the actual environmental conditions encountered
during the time of the study.



Visitors were more likely to employ cognitive coping strategies as opposed to behavioral
coping strategies when confronted with water level or water quality conditions.



Visitors indicated that rationalization was by far their most frequently applied coping
strategy when confronted with either water level or water quality conditions.
o Rationalization refers to a visitor orienting their thought process in a specific way
to reduce stress or discomfort when confronted with an environmental condition.
Rationalization is used to explain why visitor satisfaction levels remained high
even when environmental conditions were present.
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While less frequently employed, visitors also found the need to apply behavioral coping
strategies such as direct action, resource substitution, and temporal substitution when
confronted with water level or water quality conditions.
o Direct action refers to a visitor engaging in proactive behaviors that will directly
influence desirable changes when confronted with an environmental condition
(e.g., speaking with resource managers or writing letters to politicians).
o Resource substitution refers to a visitor avoiding a certain area because of an
environmental condition, and recreating within a different location or setting (e.g.,
a shallow water angler deciding to move to deeper waters).
o Temporal substitution refers to a visitor avoiding a certain time or season because
of an environmental condition, and recreating at a different point in time (e.g.,
beach users choosing to recreate in the spring as opposed to late summer).



Visitors rarely found the need to employ the behavioral coping strategies of activity
substitution or displacement in response to water level or water quality conditions.
o Activity substitution refers to a visitor changing their intended recreation activity
because of an environmental condition, and engaging in another activity (e.g., a
motorized boaters deciding to partake in kayaking).
o Displacement refers to a visitor completely abandoning a recreation setting and
activity when confronted with an environmental condition.



Stakeholders largely agreed that Lake Erie is in good condition and that they value the
resource for various reasons such as the prolific and biodiverse waterways, geographic
convenience, and the geological protection that the Presque Isle peninsula provides.



However, stakeholders also noted numerous environmental and recreation concerns such
as aquatic invasive species, poor water quality, low water levels, increasing recreational
usage, and decreasing public access.



Stakeholders agreed that low water level conditions presented the greatest threat to
outdoor recreation and the most commonly referenced water level concerns were boats
striking the lake bottom, navigational obstructions, and infrastructure problems.



Stakeholders also agreed that water quality issues such as harmful algal blooms, E. coli,
pollution, and water runoff also threatened outdoor recreation.



The general stakeholder consensus was that a 1-2 foot drop in water levels and any
further increase in harmful algal bloom severity or E. coli levels would severely alter the
recreational usage of Lake Erie.
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While stakeholders did not directly reference the use of cognitive coping strategies, they
felt the need to employ behavioral coping strategies such as resource substitution, activity
substitution, and displacement when confronted with water level or water quality
conditions.



A single open-ended question was used to probe for strategies to further improve visitor
experiences and the resource. Concerns relating to water levels, water quality, regulations
access, parking, restrooms, signage, and trash receptacle availability were mentioned.
Respondents suggested maintenance, aesthetic, regulations, infrastructure, and
educational strategies to address these concerns.



Study results suggest that current water level and water quality conditions are generally
acceptable. Researchers recommend continuation of the current management system.



However, water level and water quality conditions should continue to be monitored in the
future to detect any changes resulting from global climate change which could alter the
water-based outdoor recreation visitor experience.
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Section 1. Introduction
Section 1-1. Study Background and Objectives
The Pennsylvania coastal section of Lake Erie is home to a multitude of pristine public
parks and recreation facilities. Nearly every one of these facilities serves the primary purpose of
providing access to Lake Erie itself. This abundant access includes numerous boat launches,
marinas, fishing piers, overlooks, and a large assortment of beaches. The combination of highly
sought after ecological attributes in addition to an abundance of public access makes the
Pennsylvania coastal section of Lake Erie extremely favorable among a breadth of local,
regional, and international water-based outdoor recreation (WBOR) visitors.
Numerous pervasive environmental conditions within the Lake Erie watershed have been
attributed to global climate change (GCC) such as fluctuations in water levels and water quality
concerns (IJC, 2012; Moore et al., 1997; Murdoch et al., 2000; Parry, 2007; Shortle et al., 2015).
These environmental conditions have become progressively evident to natural resource managers
(NPCA, 2009). However, little is known about WBOR visitors’ interactions with GCC induced
environmental conditions, and how these interactions influence visitor responses and behaviors.
In 2014, Pennsylvania Sea Grant identified a need to better understand the impacts of Lake Erie
environmental conditions on WBOR visitors. Relevant questions asked by Pennsylvania Sea
Grant include:
Who are WBOR visitors?


What are the socio-demographic characteristics of visitors?



What are their patterns of use including their travel distance, frequency of use, length of
stay, level of experience, activity type, and group size?



What types of recreation experiences do they value or desire?



To what extent do visitors personally value or are attached to the resource?



What are their perceptions of environmentalism and global climate change?
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How do interactions with environmental conditions affect WBOR visitors?


To what extent are visitors aware of water level and water quality conditions on Lake
Erie?



To what extent do water level and water quality conditions impact visitors’ experiences
or behaviors on Lake Erie?



To what extent do visitors employ strategies to cope with water level and water quality
conditions on Lake Erie?



What are visitors’ suggestions for improving the management of the resource?
While previous studies had gathered some data on socio-demographics, trip

characteristics, trip behaviors, and desired improvements, they were limited in scope and did not
specifically assess WBOR visitors within the Pennsylvania coastal section of Lake Erie.
Moreover, prior studies had not assessed visitors’ perceptions, responses, and interactions with
environmental conditions. In response to these gaps, Pennsylvania Sea Grant commissioned The
Pennsylvania State University to collect data and provide answers to these questions. This study
was conducted from June to September 2015 and was funded through the generous contributions
of Pennsylvania Sea Grant.
The purpose of this study was to collect, analyze, and interpret the following information:


A socio-demographic visitor profile



Trip visitation patterns including activity participation and specialization



Levels of experience and attachment with the resource



Visitor preferences for recreation opportunities



Visitor perceptions of environmental and recreation-induced impacts



Visitor perceptions and beliefs related to environmentalism and global climate change



Visitor perceptions towards water level and water quality conditions



Level of activity impact as a result of water level and water quality interactions



Coping behaviors as a result of water level and water quality interactions



Visitor ideas and suggestions for improving park facilities



Stakeholder perceptions of water level and water quality conditions
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Section 1-2. Methods
The focal point of this study included all of the public WBOR facilities and affiliated
activities located within the Pennsylvania shoreline of Lake Erie, proximate to Erie,
Pennsylvania. Through conversations with Pennsylvania Sea Grant program staff, natural
resource management agencies, and local stakeholders, the research team identified the top 13
priority location sites being utilized by WBOR visitors. These survey sites were individually
selected based on their popularity among a wide range of WBOR visitors in addition to the
presence of water level and water quality conditions.
To ensure diversity within the sample, the majority of these 13 survey sites included
overlapping WBOR facilities. For example, the Walnut Creek survey site consisted of a boat
launch, a beach area, and an angling location; all within one site. Combined, these 13 survey
sites contained: three marinas, seven boat launches, six angling locations, and five beaches.
These sites were geographically selected and clustered into four separate groupings which
spanned the Pennsylvania coastline of Lake Erie: 1) east sites, 2) bayside sites, 3) central sites,
and 4) west sites. A listing of these four groupings, the individual survey locations within them,
and their affiliated management authorities is provided in Table 1. Additionally, the geographic
location of each survey site and associated grouping can be found on the map provided in Figure
1.
Figure 1. Survey Site Location Map
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Table 1. Survey Site Groupings, Locations, and Management Authorities
Site Grouping
Site Name
Managing Authority
East Sites
Northeast Marina
PA Fish and Boat Commission
Freeport Beach
Northeast Township
Shades Beach
Harborcreek Township
Bayside Sites
East Avenue Boat Launch
Dobbins Landing
Chestnut Street Boat Launch
Lampe Marina

Erie-Western PA Port Authority
Erie-Western PA Port Authority
Erie-Western PA Port Authority
Erie-Western PA Port Authority

Beaches 6, 7, 8, 9, 10, and 11
Marina
The Lagoons Boat Launch
Vistas 1, 2, and 3

PA DCNR- Presque Isle State Park
PA DCNR- Presque Isle State Park
PA DCNR- Presque Isle State Park
PA DCNR- Presque Isle State Park

Central Sites*

West Sites
Walnut Creek
PA Fish and Boat Commission
Avonia Beach Park
Fairview Township
*Note: All Central Sites were located within Presque Isle State Park
On site face-to-face interviews were used to gather data from WBOR visitors throughout
the 13 survey sites between the months of May and September 2015. The 7 page questionnaire
was pilot tested in May 2015 (n= 17) and based upon interviewer and respondent feedback,
minor revisions were made to improve item wording and clarity. Due to these instrumentation
changes, the data from the pilot sample were excluded from the final analysis. In June, 2015 the
finalized questionnaire was developed and on-site interviews were conducted between the dates
of June 12, 2015 and September 27, 2015, accounting for 52 total sampling days. Within this
sampling timeframe 612 surveys were attempted, yielding 566 completed surveys or a 92%
response rate (Table 2).
Table 2. Survey Response Rate by Version Sub-Sample
Water Level
Sub-Sample
Respondents
282
Refusals
21
Response Rate
93%
Percent of Overall Sample
49.8%

Water Quality
Sub-Sample
284
25
92%
50.2%

Total
566
46
92%
100%

*Note. Percentages may not equal 100 because of rounding
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To gather a diverse and representative sample, a systematic sampling plan was developed
in consultation with Pennsylvania Sea Grant program staff and local stakeholders in order to
collect data at specific locations, times, and days of the week. Within this sampling plan, trained
interviewers were systematically assigned on-site survey locations based on three criteria: 1) site
groupings, 2) survey sites, and 3) survey times. On any given sampling day, an interviewer was
assigned one of the four previously mentioned site groupings (e.g., east, bayside, central, or
west). Within that site grouping, the interviewer was then assigned two corresponding survey
sites (e.g., Freeport Beach and Northeast Marina). Interviewers then roamed the vicinity of their
two assigned survey sites for four hours each (e.g., 9am-1pm and 1pm-5pm) to intercept as many
visitors as possible. These varying survey times were purposefully selected to coincide with
WBOR use periods.
Additionally, an alternating survey site technique was also employed on site. Within this
alternating site method, an interviewer would report to the first survey site as assigned; however,
if no WBOR visitors were intercepted within one hour, the interviewer would then migrate to the
second assigned survey site. If no WBOR visitors were intercepted at the second survey site
within one hour, the interviewer would then migrate back to the first assigned survey site. This
systematic sampling protocol was selected as it promoted consistency in the data collection
process, it was relatively simple to perform, and it provided maximum information per unit cost.
The detailed sampling schedule, including specific days of the week, site groupings, survey sites,
and survey times can be found in Appendix C.
For systematic sampling purposes, interviewers’ contacted every third person or party
observed and requested their participation in the survey. Only consenting adults (18 years of age
or older) were eligible to participate in the study. If respondents were found to be recreating in
groups, interviewers then asked the visitors which individual had the most recent birthday. If the
chosen visitor with the most recent birthday consented to the interview, that individual was then
selected for the survey. Interviewers informed participants their comments were not to be
representative of the group, but rather their own individual opinions.
In an effort to limit survey duration and reduce respondent burden, two separate survey
instrument versions were randomly employed on site: 1) a water level sub-sample version (n=
282), or 2) a water quality sub-sample version (n=284) (Appendix D and F) (Table 2). The
questions within the first portion of both survey versions were identical and ranged in topics
8

including satisfaction, trip motivations, past use history, place of residence, and more. Once the
first portion of the survey was completed, the respondent was handed a laminated informational
flashcard explaining the current status of environmental conditions (e.g., water level or water
quality) on Lake Erie.
This flashcard provided respondents with a brief informational narrative and photograph
pertaining to the historical records of either water levels or water quality within the Pennsylvania
section of Lake Erie. This informative description did not identify any potential benefits or
drawbacks environmental conditions may have upon WBOR visitors. The purpose of this
flashcard was to orient the respondent to the environmental condition in an unbiased manner.
Both the water quality and water level informational flashcards can be found in Appendix E and
G. After reviewing these materials, the respondent was then asked a series of questions related to
the specific environmental condition described within the flashcard (e.g., water levels or water
quality). These items related to the impacts, awareness, and coping mechanisms employed in the
face of either changing water levels or water quality. Upon completion of the interview the
respondent was thanked for their time and asked if they had any other questions. The average
interview lasted between 15 and 20 minutes.
Due to the number of issues examined in this comprehensive study, presentation of
results will be divided into four primary sections: Overall Results, Water Level Results, Water
Quality Results, and Stakeholder Interview Results. The Overall Results section (which includes
the entire WBOR sample; n= 566) covers topics such as demographics, activity participation,
and level of experience. The Water Level Results section includes topics related to impacts,
awareness, and coping mechanism for the water level sub-sample (n= 282). Similarly, the Water
Quality Results section includes topics related to impacts, awareness, and coping mechanism for
the water quality sub-sample (n= 284). Finally, the Stakeholder Interview Results section
contains a summary of stakeholder opinions towards topics such as the environmental status of
Lake Erie, the effects of water level and water quality conditions on outdoor recreation, and
suggestions for the management of the resource (n= 21).
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Section 1-3. Condition of the Resource
It has been demonstrated that the natural ebbs and flows of Lake Erie have historically
allowed for a wide range of water level fluctuations. However, the increased presence of GCC
factors (e.g., evapotranspiration) within the system created an even greater frequency of water
level change (Dempsey, et al., 2008; Lofgren et al., 2002). Beginning in 1918, the United States
Army Corps of Engineers has been collecting precise water level data for Lake Erie which is
available through the Great Lakes Water Level Dashboard (GLWLD).
Analysis of GLWLD data determined the 98 year long-term average water level on Lake
Erie was 571.32 feet. While water levels within Lake Erie had reached significantly low levels in
2013 (e.g., 570.27 feet), they had since rebounded. During the time of data collection (i.e., May –
September) Lake Erie water levels had once again increased and even reached their highest
annual peak in July 2015 (e.g., 573.29 feet) (Table 3). This data indicated that at the time of data
collection, water levels on Lake Erie were averaging one to two feet above the long-term
average.
Table 3. Lake Erie Average Water Levels- May through September 2015
Date
Average Water Level
May 2015
571.88 feet
June 2015
572.60 feet
July 2015
573.29 feet
August 2015
572.90 feet
September 2015
572.50 feet
*Data source- Great Lakes Water Level Dashboard

During the industrial era of the United States, Lake Erie had been historically plagued
with water quality issues stemming from heavy industrial development, rampant pollution, and a
general lack of regulatory oversight (Nriagu, 1979). However, recent environmental regulatory
policies such as the Clean Water Act have largely helped Lake Erie restore its water quality. Yet,
the increased presence of GCC factors (e.g., increased precipitation and temperature) in the
region have once again posed significant threats to the Lake Erie water quality (Coffey et al.,
2014; NRDC, 2014; Shortle et al., 2015).
During the time of data collection, water quality issues related to harmful algal blooms
(HABs) in Lake Erie remained consistent with past records. However, the number of E.coli
related beach closures (which arguably have the most impact on WBOR visitors) on Lake Erie
10

had declined in comparison to previous years (Table 4). Beginning in 2000 the United States
Environmental Protection Agency began requiring Great Lakes states to report beach monitoring
data which is available through the Beach Advisory and Closing Online Notification system
(BEACON). Analysis of BEACON data determined that 12% of the total beach days were lost to
E.coli advisories or restrictions in the summer of 2014; compared to only 8% lost beach days in
the summer of 2015. This data indicated that at the time of data collection, water quality on Lake
Erie had somewhat improved in comparison to previous years.
Table 4. Total Beach Days lost within the Pennsylvania Coastal Section of Lake Erie
Beach Days
Advisories or
Percent of
Date Range
in Season
Restrictions Issued
Beach Days Lost
5/25/15 - 9/7/15
1,370
90
7.9%
5/26/14 - 9/1/14
1,370
165
12.0%
5/27/13 - 9/2/13
1,370
108
6.6%
*Data source- Beach Advisory and Closing Online Notification system
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Section 2. Overall Results
Section 2-1. Visitor Profile
 Sex/gender within the sample indicated that nearly three-fourths of visitors were male (72.4%)
and more than one-quarter were female (27.6%) (Table 5).
 The average age of this adult sample was 50 years with 13% representing the 18-35 year age
group, 42% representing the 36-50 year age group, 31% representing the 51-64 year age group,
and 14% representing the 65 and older age group.
 A large majority of the visitors surveyed (95%) reported their race/ethnicity as White. Other
ethnicities reported included African-American, Hispanic, and Asian.
 More than two-thirds (68.5%) reported household incomes greater than $50,000 while 31%
reported household incomes less than $49,999.
 Almost half of the visitors (46.7%) reported earning a high school degree or less, while 33% of
the sample earned either a four-year college or professional degree.
 The majority of the sample (54.7%) indicated affiliating politically as Democrat. Other
political affiliations included Republican and Libertarian.
 Only 12% of visitors along the Lake Erie shoreline traveled from out-of-state.
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Table 5. Water-Based Outdoor Recreationists’ Visitor Profile
Variable

% or Mean

n

Gender
Male
Female

72.4%
27.6%

410
156

50 Years
13.4%
42.4%
30.6%
13.6%

76
240
173
77

Race/Ethnic Background
White
Black or African American
Other

95.2%
3.4%
1.4%

237
19
8

Income
$25,000 or less
$25,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
$100,000 to $149,999
$150,000 or more

6.1%
25.3%
29.1%
30.0%
7.8%
1.6%

27
113
130
134
35
7

Education
Less than High School
Some High School
High School graduate
Some College
Two Year College
Four Year College
Graduate or Professional Degree

16.3%
2.4%
28.0%
10.4%
9.9%
26.9%
6.2%

89
13
153
57
54
147
34

Political Affiliation
Democrat
Republican
Other

54.7%
31.1%
14.2%

273
155
71

88.5%

501

Age
Average age
18-35
36-50
51-64
65 and Older

Residency Status
Pennsylvania resident
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Section 2-2. Trip Visitation Patterns
 Approximately 7 out of 10 visitors (71%) reported that their trip to the Pennsylvania section of
the Lake Erie was a day trip, while 29% reported that their visit was a part of an overnight trip
(Table 6).
 For day trip visitors, the average length of stay was 4.5 hours at the survey site. For overnight
visitors, the average length of stay within the Pennsylvania section of Lake Erie was 2.4 nights.
 Among those who indicated that their visit was part of a day trip, only 12% visited for less than
2 hours, while more than half (50.7%) stayed for 4 to 5 hours.
 Among those who indicated that their visit was part of an overnight trip to the Pennsylvania
section of Lake Erie, the majority (59.7%) stayed for 1 to 2 nights.
 Visitors traveled an average of 45.01 miles from their home to the Pennsylvania section of
Lake Erie. Approximately 75% reported traveling 50 miles or less from their home to visit the
Pennsylvania section of Lake Erie.
 The average group size for WBOR visitors was 1.9 people. Approximately 39% visited alone,
45% visited with one other person, and 16% visited in groups of 3 or more people.
 About 73% of respondents indicated that there were no children under the age of 18 in their
group. Among those who were visiting with children (n=153), 18% reported one child and
10% reported two or more children.
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Table 6. Water-Based Outdoor Recreationists’ Trip Visitation Patterns
% or Mean
Variable
Trip Type
Day trip
71.0%
Overnight trip
29.0%

402
164

Day Trip – Number of hours recreating
Average hours spent on day trip
1-2 hours
3 hours
4 hours
5 hours
6 or more hours

4.51 hours
11.9%
16.0%
23.7%
27.0%
21.4%

393
47
63
93
106
84

Overnight Trip- Number of days recreating
Average days spent on overnight trip
1 day
2 days
3 days
4 or more days

2.40 nights
37.1%
22.6%
23.3%
17.0%

159
59
36
37
27

Distance Traveled from Home
Average total distance traveled
Visitors travelling 50 miles or less

45.01 miles
74.9%

544
409

Group Size – Adults (18+)
Average group size
Visited alone
2 people per group
3 or more people per group

1.86 people
39.0%
45.4%
15.6%

218
254
87

72.6%
17.7%
9.7%

406
99
54

Group Size – Children (17 and under)
No children in group
1 child in group
2 or more children in group

n
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Section 2-3. Activity Participation
Due to the multifaceted nature of outdoor recreation activities within the Pennsylvania
section of Lake Erie, a wide variety WBOR activities can take place simultaneously. In this
study, visitors were asked to indicate which WBOR activity was their primary activity on the day
they were surveyed. The respondents were categorized based on their primary activity response,
and placed into one of five groups: 1) motorized boaters 2) non-motorized boaters, 3) shore
anglers, 4) boat anglers, or 5) beach visitors. Realizing overlap could exist between these groups,
specific guidelines were applied to properly identify each WBOR visitors’ sole primary activity
during that day.
Motorized boaters were identified as anyone partaking in boating related activities while
on any type of waterborne vessel with a motor (e.g., powerboats, pontoon boats, and/or personal
water crafts). Non-motorized boaters were classified as any visitor participating in boating
related activities while on any type of waterborne vessel that did not have a motor (e.g., sail
boats, kayaks, paddle boats, canoes, and/or stand-up paddle boards). Shore anglers were any
individuals partaking in angling related activities while on the ground (e.g., shore, stream bank,
and/or pier). Boat anglers were any visitor participating in angling related activities while on any
type of waterborne vessel (either motorized or non-motorized). Finally, beach visitors were
identified as visitors partaking in any beach related activities while on a beach, shoreline, or
shore (e.g., sunbathers, swimmers, waders, and/or kite flyers).
 Of the entire sample, boat anglers represented nearly one-quarter (24.6%), shore anglers
represented over one-fifth (22.3%), motorized boaters denoted just under one-fifth (19.3%),
and non-motorized boaters (17.5%) and beach visitors (16.4%) represented the smallest visitor
segments (Table 7).
Table 7. Water-Based Outdoor Recreationists’ Activity Participation
Activity Type
Valid Percentage
Angling
Boat angling
24.6
Shore angling
22.3
Boating
Motorized boating
19.3
Non-motorized boating
17.5
Beach use
Beaching
16.4
Total
100.00

n
139
126
109
99
93
566

*Note. Percentages may not equal 100 because of rounding
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Section 2-4. Level of Experience and Specialization
Outdoor recreation visitors have various levels of experience and specialization which
can influence their connection and perceptions towards a natural resource. In this study, WBOR
visitors were asked to indicate their level of experience with their primary WBOR activity while
recreating within the Pennsylvania coastal section of Lake Erie. Further, visitors were also asked
to identify their level of primary WBOR activity specialization based on three narratives. This
specialization assessment was measured on a seven point scale, with one representing “not at all
like me” and seven representing “a lot like me”.
 WBOR visitors were predominately repeat users; only 6% of survey respondents said that they
were visiting the Pennsylvania coastal section of Lake Erie the first time (Table 8).
 Those visitors who indicated their status as a repeat visitor were then asked a series of followup questions pertaining to their level of experience with their primary activity in the area. On
average, visitors noted they spent approximately 7 days per month, 34 days per year, and 18
total years engaged in their primary WBOR activity.
 The majority of WBOR visitors considered themselves to be highly specialized in their primary
WBOR activity based on the mean scores for each narrative (Table 10).
 The highest ranked narrative with a mean of 5.57 described the preferences and behaviors of a
highly specialized individual who dedicated a high amount of time and money to their primary
activity, was highly skilled, and dedicated time to learning more about their activity. Regarding
this sample, 78% of visitors indicated that this narrative described them.
 The second highest ranked narrative had a mean score of 4.37, and described a visitor with a
moderate level of specialization. For this sample, 39% of visitors noted that they felt neutral
about this narrative.
 The lowest ranked narrative had a mean score of 3.20, and described a visitor with low
specialization. The mean score for this narrative suggested that most visitors did not identify
with this narrative. This was supported by the 48% of respondents who replied that this
narrative did not describe them at all.
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Table 8. Water-Based Outdoor Recreationists’ Level of Experience
% or Mean
Variable
First Time versus Repeat
First time visitor
6.2%
Repeat visitor
93.8%

35
531

Level of Experience
Average days per month recreating
Average days per year recreating
Average total years recreating

508
518
527

7.30 days
34.03 days
18.12 years

n

*Note. Percentages may not equal 100 because of rounding

Table 9. Water-Based Outdoor Recreationists’ Activity Specialization Narrative Examples
Specialization Type Narrative
[Fishing/boating/beach use] is my most important activity compared to
all other activities. I purchase increasing amounts of equipment to aid in
Highly specialized
this activity, participate in the activity every chance I get, consider
myself to be highly skilled in this activity, and frequently read articles
about this activity.
[Fishing/boating/beach use] is important, but I do other outdoor activities
Moderate
too. I occasionally read articles about this activity and purchase
specialization
additional equipment to aid in this activity. My participation in this
activity is inconsistent, and I am moderately skilled in my activity.
[Fishing/boating/beach use] is an enjoyable, but infrequent activity that
is secondary to other outdoor interests. I am not highly skilled in this
Low specialization
activity, rarely read articles about this activity, and do not own much
equipment beyond the basic necessities related to my activity.

Table 10. Water-Based Outdoor Recreationists’ Activity Specialization
Not
Neutral
Specialization Type
Mean
Like Me (%)
(%)
Highly specialized
5.57
17.1
5.1
Moderate specialization
4.37
19.9
38.7
Low Specialization
3.20
48.2
29.0

A Lot
Like Me (%)
77.8
41.3
22.8

*Note. Percentages may not equal 100 because of rounding
a
Response Code: 1 = Not at all Like Me and 7 = A Lot Like Me
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Section 2-5. Place Attachment
Outdoor recreationists have varying levels of attachment to natural resources. In this
study, WBOR visitors were asked to indicate their level of attachment to the Pennsylvania
coastal section of Lake Erie. Three domains of place attachment were measured: 1) place
identity, 2) community and social attachment, and 3) place dependence. These three place
attachment assessments were measured on a seven point scale, with one representing “strongly
disagree” and seven representing “strongly agree”.
 Visitors strongly identified with the Pennsylvania coastal section of Lake Erie, with more than
four-fifths of the sample agreeing that the area meant a lot to them, they identified with it, and
they were strongly attached to it (Table 11).
 Respondents indicated that they were largely attached to the community and social elements
associated with the Pennsylvania coastal section of Lake Erie. More than three-fourths of
visitors agreed that people in the area were import to them, their friends and family resided in
the area, and they had many ties to the local people.
 Visitors were moderately dependent on the Pennsylvania coastal section of Lake Erie to engage
in their primary WBOR activity. More than half of the respondents agreed that no other place
could compare to the area and that they wouldn’t substitute the area for any other resource.
Moreover, more than two-fifths of the sample disagreed that they would enjoy their primary
activity at a lake other than Lake Erie.
Table 11. Water-Based Outdoor Recreationists’ Place Attachment
Variable
Place Identity
I identify strongly with this area
I feel very attached to this area
This area means a lot to me
Community and Social Attachment
The people in this area are very important to me
Many of my friends and/or family live in this area
I have many ties to the people in this area
Place Dependence
No other place can compare to this area for the types of
[primary activity] I do here
I wouldn’t substitute any other area for doing the types
of [primary activity] that I do here
The [primary activity] that I do here, I would enjoy
doing just as much at a similar lake
a

Mean

Disagree
(%)

Neutral Agree
(%)
(%)

5.89
5.84
5.76

14.7
15.4
16.3

1.2
1.2
1.1

84.0
83.6
82.7

5.48
5.31
5.25

16.6
19.4
21.4

1.6
1.2
0.7

81.8
79.4
77.8

4.43

32.3

10.8

56.8

4.37

33.4

11.7

55.0

3.56

42.8

13.1

44.1

Response Code: 1 = Strongly Disagree and 7 = Strongly Agree
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Section 2-6. Recreation Experience Preferences and Overall Satisfaction
Outdoor recreation visitors have a variety of reasons and motivations for visiting natural
areas. In this study, WBOR visitors were asked to indicate the importance of various reasons for
visiting the Pennsylvania coastal section of Lake Erie. This assessment was measured on a seven
point scale, with one representing “not at all important” and seven representing “extremely
important”. Further, visitors were also asked to evaluate their overall level of satisfaction with
their visit to the area. This measurement of overall experience quality was measured on a six
point scale were one represented “poor” and six represented “perfect”.
 In general, “enjoyment of nature”, “escape”, “excitement”, “similar people”, “physical fitness”,
and “family togetherness” were the primary reasons for visiting with over 85% of visitors
citing these reasons as important (Table 12).
 However, “challenge seeking,” and “trophy seeking” were less likely to be important reasons
for visiting with about 82% or less citing these reasons as important to their Pennsylvania
coastal section of Lake Erie visit.
 Overall satisfaction was also very high with nearly 85% indicating their overall trip that day
was either very good, excellent, or perfect (Table 13). This evaluation was consistent with prior
research.
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Table 12. Water-Based Outdoor Recreationists’ Recreation Experience Preferences
Unimportant Neutral Important
Variable
Mean
(%)
(%)
(%)
Enjoyment of Nature
To be where things are natural
6.55
4.1
0.7
95.2
To enjoy the scenery
6.51
5.2
1.3
93.5
To view the wildlife
6.29
8.6
1.2
90.2
Escape
To get away from the regular routine
6.60
3.2
1.3
95.5
To experience tranquility
6.47
5.7
1.2
93.1
To be away from other people
6.19
10.6
0.4
89.0
Achievement- Excitement
To experience adventure & excitement
6.00
12.2
1.4
86.4
To feel exhilarated
5.94
8.6
1.2
90.2
To have thrills
5.79
12.9
1.4
85.7
Similar People
To do things with your companions
5.90
11.3
1.2
87.5
To be with friends
5.80
12.8
1.2
86.0
Physical Fitness
To feel healthier
6.08
8.8
1.1
90.1
To keep physically fit
5.71
12.6
2.1
85.3
To get exercise
5.69
12.2
2.3
85.5
Family Togetherness
To do something with your family
5.79
12.9
1.4
85.7
To bring your family closer together
5.71
12.6
2.1
85.3
Challenge Seeking
For the challenge or sport
5.50
14.2
3.7
82.1
To test your abilities
5.49
15.3
3.7
81.0
To develop your skills
5.46
14.2
4.8
81.0
Trophy Seeking*
To obtain a ‘trophy’ fish
4.34
33.8
11.8
54.4
To test my equipment
3.54
42.3
20.4
37.3
To win a trophy or prize
2.98
57.7
12.1
30.2
*Item includes anglers only
a
Response Code: 1 = Not at all Important and 7 = Extremely Important

Table 13. Water-Based Outdoor Recreationists’ Overall Satisfaction Rating
Mean
Valid Percentages
Poor
Fair
Good
Very Good
Excellent
(1)
(2)
(3)
(4)
(5)
4.63
2.5%
5.3%
7.8%
25.2%
29.4%

Perfect
(6)
29.8%

Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = Poor and 6 = Perfect
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Section 2-7. Perceptions of Environmental and Recreation Impacts
Outdoor recreationists have various perceptions towards general environmental and
recreation-induced impacts. In this study, WBOR visitors were asked to evaluate a range of
impacts within the Pennsylvania coastal section of Lake Erie. This assessment was measured on
a seven point scale, with one indicating that the impact was “not a problem” and seven indicating
that the impact was a “major problem”. These questions were asked to establish a baseline for
further evaluation of specific impacts.
 Overall, visitors indicated that environmental impacts presented more of a problem as opposed
to recreation impacts on Lake Erie (Table 14).
 Of the environmental impacts, “invasive species in the lake”, “extreme weather and storm
patterns”, and “harmful algal blooms” were the most pervasive impacts with more than 55% of
visitors noting these impacts as problematic.
 A vast majority of respondents (86%) indicated that general “pollution” in Lake Erie was not a
problem.
 In terms of recreation impacts, nearly two-thirds of the sample reported that “litter on beaches
and shoreline”, “government over-regulation of boaters and anglers”, “safety and awareness of
water-based recreation users”, and “public access” were not a problem (Table 14).

Table 14. Water-Based Outdoor Recreationists’ Perceptions of General Lake Erie Impacts
Not a
Neutral Problem
Variable
Mean Problem
(%)
(%)
(%)
Environmental Impacts
Invasive species in the lake (e.g. zebra mussels)
4.56
25.1
14.1
60.8
Extreme weather and storm patterns
4.49
32.7
2.2
65.1
Harmful algal blooms
4.15
39.8
4.7
55.5
Poor water quality
3.56
52.7
2.5
44.8
Low fish populations (e.g. fish kills)
3.18
55.0
22.8
22.2
Low water levels
3.14
61.7
2.7
35.6
Pollution (e.g., sewage runoff, PCB’s, etc.)
2.20
85.6
2.8
11.6
Recreation Impacts
Litter on beaches and shoreline
2.99
64.4
10.9
24.7
Government over-regulation of boaters and anglers
2.92
66.1
14.9
19.0
Safety and awareness of water-based recreation users
2.65
64.7
27.2
8.1
Public access to Lake Erie
2.48
69.8
18.3
11.9
a

Response Code: 1 = Not a Problem and 7 = Major Problem
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Section 2-8. Pro-Environmental Behaviors
Outdoor recreation visitors have various levels of environmental beliefs which have been
shown to influence behaviors. In this study, WBOR visitors were asked to indicate how
frequently they engaged in various pro-environmental behaviors. This assessment was measured
on a seven point scale, with one representing “never” and seven representing “always”.
 Overall, WBOR visitors indicated moderate levels of environmental behaviors, with mean
scores ranging from 3.14 to 5.39 (Table 15).
 The primary environmental behaviors were “I watch television specials on the environment”
and “I will stop buying a product if it causes environmental problems” with more than threefourths of visitors citing that they frequently engaged in these behaviors.
 The least frequently employed environmental behaviors were “I contribute money and/or time
to an environmental or wildlife conservation groups,” and “I attend public hearings and/or
meetings about the environment” as less than half of the visitors engaged in these behaviors.
Table 15. Water-Based Outdoor Recreationists’ Pro-Environmental Behaviors
Infrequently Neutral Frequently
Variable
Mean
(%)
(%)
(%)
I watch television specials on the environment
5.39
16.6
0.7
82.7
I will stop buying a product if it causes
5.14
19.7
1.9
78.4
environmental problems
I read conservation or environmental magazines,
4.52
27.2
10.4
62.4
blogs, and/or newsletters
I vote for or against a political candidate
4.51
23.5
25.6
50.9
because of his/her position on the environment
I contact a government agency to get info or
4.32
32.7
16.4
50.9
complain about an environmental problem
I contribute money and/or time to an
3.78
38.0
17.3
44.7
environmental or wildlife conservation groups
I attend public hearings and/or meetings about
3.14
63.3
11.1
25.6
the environment
a

Response Code: 1 = Never and 7 = Always
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Section 2-9. Beliefs in Global Climate Change
Outdoor recreationists have various perceptions towards global climate change (GCC). In
this study, WBOR visitors were asked to indicate their beliefs in the occurrence of GCC and
their beliefs in the anthropogenic causation of GCC. These two assessments were measured on a
seven point scale, with one representing “completely disagree” and seven representing
“completely agree”.
 In general, visitors indicated high levels of belief in the occurrence of GCC around the world,
with mean scores ranging from 3.81 to 5.46 (Table 16).
 The highest rated beliefs in the occurrence of GCC were “the areas affected by drought are
increasing” and “the number of flooding events are increasing”, with more than three-fourths
of the sample agreeing that these instances are happening around the earth.
 More than two-thirds of the sample agreed that Lake Erie water quality is decreasing and Lake
Erie water levels are changing as a result of GCC.
 The lowest rated belief in the occurrence of GCC was “the amount of ocean ice is decreasing”
as less than half of the sample agreed with the item.
 Overall, visitors noted even higher levels of beliefs in the anthropogenic causation of GCC
around the world, with mean score ranging from 4.97 to 6.31 (Table 17).
 The highest rated beliefs in the anthropogenic causation of GCC were “pollution from
factories” and “burning fossil fuels, such as oil and coal”, with more than 83% of the sample
agreeing that these instances contribute to changes in climate around the earth.
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Table 16. Water-Based Outdoor Recreationists’ Beliefs in the Occurrence of GCC
Disagree Neutral Agree
Variable
Mean
(%)
(%)
(%)
The areas affected by drought are increasing
5.46
14.0
9.0
77.0
The number of flooding events are increasing
5.44
13.0
9.4
77.6
Permanently frozen soil in the arctic is now thawing
5.28
10.1
22.6
67.3
Mountain environments are losing snow
5.27
10.8
22.4
66.8
Air temperature is increasing
5.27
10.1
22.6
67.3
The water quality in the Great Lakes is decreasing
5.23
21.8
11.8
66.4
The water levels in the Great Lakes are changing
5.23
21.2
12.5
66.3
The temperature of the ocean is increasing
5.17
9.3
23.0
67.7
Sea level is rising
5.09
9.0
22.4
68.6
The amount of ocean ice is decreasing
3.81
33.0
20.5
46.5
a

Response Code: 1 = Completely Disagree and 7 = Completely Agree

Table 17. Water-Based Outdoor Recreationists’ Beliefs in the Anthropogenic Causation of GCC
Disagree
Neutral
Agree
Variable
Mean
(%)
(%)
(%)
Pollution from factories
6.31
6.9
3.0
90.1
Burning fossil fuels, such as oil and coal
5.74
11.2
4.9
83.9
Clear cutting of forests
5.44
15.6
4.9
79.5
Clearing land for human use
5.44
15.2
6.5
78.3
Driving gas powered automobiles
5.34
17.5
5.3
77.2
Airplane travel
5.09
17.7
17.5
64.8
Burning fossil fuels, such as natural gas
4.97
19.6
15.4
65.0
a

Response Code: 1 = Completely Disagree and 7 = Completely Agree
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Section 3. Water Level Results
This portion of the report discusses the findings for those WBOR visitors who
participated in the water level sub-sample (n= 282). Table 18 below presents the participation in
the study by survey version sub-sample. This section has three distinct purposes: 1) to assess
visitors’ perceptions of water level changes, 2) to assess the extent that water level conditions
impacted visitors’ outdoor recreation activities, and 3) to assess the extent that visitors employed
strategies to cope with water level conditions.

Table 18. Water Level Sub-Sample Response Rate
Attempted Interviews (n)
303
Completed Interviews (n)
282
Reponses Rate
93.0%
Percent of Overall Sample
49.8%
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Section 3-1. Perceived Awareness of Water Levels
One goal of this study was to assess visitors’ perceptions of water level changes within
the Pennsylvania coastal section of Lake Erie. In this study, WBOR visitors’ level of awareness
towards water level changes were assessed in two separate ways. First, respondents were asked
to indicate their overall awareness of water level changes on a seven point scale, with one
representing “no change” and seven representing “major change”. Next, respondents were asked
to indicate their awareness of specific low water level impacts on a seven point scale, with one
representing “completely disagree” and seven representing “completely agree”.
 Visitors indicated their overall perception of water level changes was relatively low, with a
mean score of 2.39 (Table 19).
 While nearly one-third of visitors (32%) noted they were aware of no changes in water levels,
more than two-thirds of visitors indicated various levels of awareness towards water level
changes.
 For the awareness of specific low water level impacts, visitors generally reported relatively low
levels of impact awareness, with mean scores ranging from 2.31 to 2.81 (Table 20).
 It is important to note that more than two-thirds of the sample disagreed they noticed each of
the eleven low water level impact items. These findings, however, were interpreted with
caution.
 Taken at face value, these low mean scores suggest visitors were unaware of low water
level impacts. Yet, when considering the study context, visitors did not perceive specific
low water level conditions to be impactful because these conditions were primarily not
present at the time of the study.
 When accounting for the actual water level conditions encountered (e.g., 1-2 feet above
the long term average), results suggest visitors were indeed largely perceptive and aware
of the actual water level conditions which they experienced.
 To summarize, visitors were largely aware of changes and impacts related to water level
conditions within the Pennsylvania coastal section of Lake Erie.
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Table 19. Overall Awareness of Water Level Changes - Water Level Sub-Sample
Mean
Valid Percentages
No Change
Major Change
(1)
(2)
(3)
(4)
(5)
(6)
(7)
2.39
32.3%
21.6%
32.3%
5.7%
5.3%
2.1%
>1%
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = No Change and 7 = Major Change

Table 20. Awareness of Specific Low Water Level Impacts- Water Level Sub-Sample
Disagree Neutral Agree
Variable
Mean
(%)
(%)
(%)
An increase in shoreline erosion
2.81
67.3
14.8
17.9
An increase in the exposed dirt/mud along the shoreline
2.78
67.0
14.6
18.4
Low water levels in Lake Erie
2.71
68.2
12.2
19.6
A decrease in water levels around docks
2.70
68.4
14.2
17.4
A decrease in water levels within marinas
2.68
67.2
16.6
16.2
Beaches becoming larger and extending further into the lake
2.65
69.4
15.7
14.9
An increase in navigational hazards
2.53
72.7
14.3
13.0
Some boat ramps closed or unusable due to low water levels
2.43
71.2
18.9
9.9
More boats and docks resting on dirt/mud than in past years
2.42
73.2
16.0
10.8
An increase in boat propellers & boat keels striking bottom
2.35
73.8
16.0
10.2
Lake Erie experiencing record low water levels
2.31
73.7
17.9
8.4
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = Completely Disagree and 7 = Completely Agree
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Section 3-2. Perceived Impact of Water Levels on WBOR Activity
A second goal of this study was to assess the extent that water level conditions impacted
visitors’ primary WBOR activity within the Pennsylvania coastal section of Lake Erie. In this
study, WBOR visitors’ perceptions of water level impacts were measured in two separate ways.
First, respondents were asked to indicate their perceptions of overall activity impact on a scale
from negative three to positive three, with negative three representing “negatively impacted” and
positive three representing “positively impacted”. Next, respondents were asked to indicate their
perceptions of specific activity impacts on the same scale ranging from negative three to positive
three.
 Overall, visitors noted their primary WBOR activity was slightly negatively impacted by water
levels, with a mean score of -0.33 (Table 21).
 However, more than half of the sample (52.8%) indicated a stance of neutral, thus reporting
their WBOR activity was neither positively nor negatively impacted by water levels. Yet, more
than one-third of visitors noted their activity was negatively impacted by water levels.
 In terms of the impact that water level conditions had on specific WBOR activities, visitors
once again indicated that their activities were slightly negatively influenced by water level
conditions, with mean scores ranging from -0.27 to -0.58 (Table 22).
 The WBOR activities that were the most impacted were non-motorized boating and swimming
and wading, with nearly half of the sample indicating these activities were negatively impacted
by water level conditions.
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Table 21. Overall Impact of Water Levels on WBOR Activity- Water Level Sub-Sample
Mean
Valid Percentages
Negatively Impacted
Positively Impacted
(-3)
(-2)
(-1)
(0)
(1)
(2)
(3)
-0.33
1.4%
12.1%
23.0%
52.8%
5.0%
3.2%
2.5%
Note. Percentages may not equal 100 because of rounding.
a
Response Code: -3 = Negatively Impacted and +3 = Positively Impacted

Table 22. Impact of Water Levels on Specific WBOR Activities- Water Level Sub-Sample
Negatively
Neutral
Positively
Activity
Mean
Impacted (%)
(%)
Impacted (%)
Non-motorized boating
-0.58
47.6
45.2
7.2
Swimming and wading
-0.50
48.7
40.1
11.2
Fishing from a boat
-0.38
42.4
43.2
14.4
Beach use
-0.35
42.5
42.5
15.0
Wildlife viewing
-0.35
36.2
55.3
8.5
Motorized boating
-0.32
41.3
43.3
15.4
Marina use
-0.29
43.3
39.0
17.7
Boat ramp use
-0.28
43.8
37.5
18.7
Dock use
-0.28
44.8
37.2
18.0
Fishing from shore
-0.27
50.7
39.6
9.7
Note. Percentages may not equal 100 because of rounding.
a
Response Code: -3 = Negatively Impacted and +3 = Positively Impacted
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Section 3-3. Cognitive and Behavioral Coping Strategies for Water Levels
The third goal of this study was to assess the extent that visitors employed strategies to
cope with water levels within the Pennsylvania coastal section of Lake Erie. Coping mechanisms
were viewed as cognitive and behavioral efforts to manage situations appraised as taxing. In this
study, WBOR visitors were asked to indicate the extent to which 21 individual coping statements
described their response to low water levels on a seven point scale, with one representing “does
not describe” and seven representing “describes very well”. Overall, these 21 statements
represented two distinct domains of coping: 1) cognitive coping and 2) behavioral coping.
Within these two domains, seven individual coping sub-domains were represented: 1)
rationalization, 2) product shift, 3) direct action, 4) resource substitution, 5) temporal
substitution, 6) activity substitution, and 7) absolute displacement.
 Visitors generally reported their employment of coping mechanisms was moderate, with mean
scores ranging from 1.20 to 4.61 (Table 23 and Table 24).
 Comparison of the two coping domains indicated that in response to low water levels, visitors
were most likely to employ cognitive coping mechanisms (M= 4.01) as opposed to behavioral
coping mechanisms (M= 2.43) (Table 23 and Table 24).
 When comparing the seven individual coping sub-domains, visitors reported they most
frequently employed coping mechanisms affiliated with rationalization (M= 4.22) in response
to low water levels (Table 23).
 Nearly half of the sample agreed that the three individual items affiliated with the coping subdomain of rationalization described their response to low water levels on Lake Erie (Table 23).
 Visitors further noted they were likely to employ the coping sub-domains of product-shift (M=
3.81), direct action (M= 3.56), resource substitution (M= 2.97), and temporal substitution (M=
2.22) as a response to low water level conditions (Table 24).
 Respondents were least likely to employ the coping sub-domains of activity substitution (M=
2.10) and absolute displacement (M= 1.29) in response to low water level conditions (Table
24).
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Product Shift

Rationalization

Table 23. Cognitive Coping Mechanisms Employed – Water Level Sub-Sample
Item
Described
Variable
Mean Response (%)
Told yourself that LWL were actually a symptom of
4.42
50.7
some larger problem
Told yourself to continue on as if nothing has
4.36
52.4
happened
Told yourself that there was nothing you could do
about it, so you just enjoyed the experience for what
it was
Decided that, for the PA section of Lake Erie, water
levels were where they should be
Realized that the LWL you experienced were really
acceptable after all
Told yourself it was unreasonable to expect that
things should have been different within the PA
section of Lake Erie.

3.89

44.3

4.61

55.0

3.70

38.0

3.13

30.1

Scale
Mean

4.22

3.81

Note. “LWL” = Low Water Levels
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = Does Not Describe and 7 = Describes Very Well
b
Cognitive Coping Domain Mean = 4.01
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Direct Action

3.56

Resource
Substitution

2.97

Temporal
Substitution

2.22

Activity
Substitution

Scale
Mean

2.10

Absolute
Displacement

Table 24. Behavioral Coping Mechanisms Employed – Water Level Sub-Sample
Item
Describes
Variable
Mean Response (%)
Decided to talk to someone who could do something
4.10
49.2
about LWL
Talked with other members of your group about
3.37
43.0
LWL
Decided to talk with Lake Erie authorities about
3.21
32.6
LWL
Decided that you would avoid a certain area of Lake
3.20
25.5
Erie because of LWL
Decided you would come back to the PA section of
Lake Erie at the same time, but would visit a
2.90
20.5
different area of the lake to avoid LWL
Realized that visiting different areas of the PA
2.82
17.7
section of Lake Erie would allow you to avoid LWL
Realized that you could avoid LWL in the future by
2.42
16.0
visiting this area at a different time
Decided that, if you visited the PA section of Lake
Erie in the future, visiting during a different season
2.29
13.5
would help you avoid LWL
Decided that, if you visited the PA section of Lake
Erie in the future, visiting during a different time of
1.97
6.8
day would help you avoid LWL
Realized that doing some activity other than
[fish/boat/beach] on Lake Erie would allow you to
2.45
17.4
avoid LWL
Planned to do other things besides [fish/boat/beach]
2.12
12.8
to avoid LWL
Decided [fish/boat/beach] is no longer important to
1.73
4.2
you because of LWL
Planned to leave the PA section of Lake Erie
1.36
2.5
because of LWL
Decided to never [fish/boat/beach] again because of
1.32
1.8
LWL
Planned to never visit the PA section of Lake Erie
1.20
0.7
again because of LWL

1.29

Note. “LWL” = Low Water Levels
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = Does Not Describe and 7 = Describes Very Well
b
Behavioral Coping Domain Mean = 2.43
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Section 4. Water Quality Results
This portion of the report discusses the findings for those WBOR visitors who
participated in the water quality sub-sample (n= 284). Table 25 below presents the participation
in the study by survey version sub-sample. This section has three distinct purposes: 1) to assess
visitors’ perceptions of water quality changes, 2) to assess the extent that water quality
conditions impacted visitors’ outdoor recreation activities, and 3) to assess the extent that visitors
employed strategies to cope with water quality conditions.

Table 25. Water Quality Sub-Sample Response Rate
Attempted Interviews (n)
309
Completed Interviews (n)
284
Reponses Rate
91.9%
Percent of Overall Sample
50.2%
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Section 4-1. Perceived Awareness of Water Quality
One goal of this study was to assess visitors’ perceptions of water quality changes within
the Pennsylvania coastal section of Lake Erie. In this study, WBOR visitors’ level of awareness
towards water quality changes were assessed in two separate ways. First, respondents were asked
to indicate their overall awareness of water quality changes on a seven point scale, with one
representing “no change” and seven representing “major change”. Next, respondents were asked
to indicate their awareness of specific poor water quality impacts on a seven point scale, with
one representing “completely disagree” and seven representing “completely agree”.
 Visitors indicated their overall perception of water quality changes was relatively low, with a
mean score of 2.57 (Table 26).
 While more than one-third of visitors (39%) noted they were aware of no changes in water
quality, more than three-fifths of visitors indicated various levels of awareness towards water
quality changes.
 For the awareness of specific poor water quality impacts, visitors generally reported moderate
levels of impact awareness, with mean scores ranging from 2.64 to 4.15 (Table 27).
 The highest rated impact was “an increase in the number of harmful algal blooms”, with nearly
two-thirds of the sample (63%) agreeing they had noticed that water quality impact.
 It is important to note that the majority of the sample disagreed they noticed each of the nine
poor water level quality items. These findings, however, were interpreted with caution.
 Taken at face value, these low mean scores suggest visitors were unaware of poor water
quality impacts. Yet, when considering the study context, visitors did not largely perceive
specific poor water quality conditions to be impactful because these conditions were
primarily not present at the time of the study.
 When accounting for the actual water quality conditions encountered (e.g., a decline in
E.coli related beach closures in comparison to previous years), results suggested visitors
were indeed largely perceptive and aware of the actual water quality conditions which
they experienced.
 To summarize, visitors were largely aware of changes and impacts in water quality conditions
within the Pennsylvania coastal section of Lake Erie.
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Table 26. Overall Perception of Water Quality Changes - Water Quality Sub-Sample
Mean
Valid Percentages
No Change
Major Change
(1)
(2)
(3)
(4)
(5)
(6)
(7)
2.57
39.1%
9.5%
26.8%
13.0%
5.3%
3.9%
2.5%
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = No Change and 7 = Major Change

Table 27. Awareness of Specific Poor Water Quality Impacts- Water Quality Sub-Sample
Disagree Neutral
Variable
Mean
(%)
(%)
An increase in the number of harmful algal blooms
4.15
32.3
5.2
A decrease in fish populations
3.33
43.6
25.5
An increase in the number of beach closures
3.23
46.1
22.5
A decrease in the number of annual fish allowed to be
3.22
45.0
28.5
consumed from Lake Erie
An increase in foul smelling water
3.20
47.9
20.2
Poor water quality in Lake Erie
2.93
53.9
17.0
Areas within the lake becoming inaccessible due to poor
2.93
55.2
12.7
water quality
Lake Erie experiencing record poor water quality standards
2.65
58.1
20.8
Some marinas closed or unusable due to poor water quality
2.64
58.7
22.2

Agree
(%)
62.5
30.9
31.4
26.5
31.9
29.1
32.1
21.1
19.1

Note. Reponses may not equal 100 because of rounding.
a
Response Code: 1 = Completely Disagree and 7 = Completely Agree
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Section 4-2. Perceived Impact of Water Quality on WBOR Activity
A second goal of this study was to assess the extent that water quality conditions
impacted visitors’ primary WBOR activity within the Pennsylvania coastal section of Lake Erie.
In this study, WBOR visitors’ perceptions of water quality impacts were measured in two
separate ways. First, respondents were asked to indicate their perceptions of overall activity
impact on a scale from negative three to positive three, with negative three representing
“negatively impacted” and positive three representing “positively impacted”. Next, respondents
were asked to indicate their perceptions of specific activity impacts on the same scale ranging
from negative three to positive three.
 Overall, visitors noted their primary WBOR activity was slightly negatively impacted by water
quality conditions, with a mean score of -0.35 (Table 28).
 However, more than half of the sample (54%) indicated a stance of neutral, thus reporting their
WBOR activity was neither positively nor negatively impacted by water quality conditions.
Yet more than one-third of visitors noted their activity was negatively impacted by water
quality conditions.
 In terms of the impact that water quality conditions had on specific WBOR activities, visitors
once again indicated that their activities were slightly negatively influenced by water quality
conditions, with mean scores ranging from -0.27 to -0.86 (Table 29).
 The WBOR activities that were the most impacted were beach use, non-motorized boating,
marina use, swimming and wading, fishing from shore, and dock use, with more than half of
the sample indicating these activities were negatively impacted by water quality conditions.
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Table 28. Overall Impact of Water Quality on WBOR Activity- Water Quality Sub-Sample
Mean
Valid Percentages
Negatively Impacted
Positively Impacted
(-3)
(-2)
(-1)
(0)
(1)
(2)
(3)
-0.35
4.6%
10.9%
21.1%
53.5%
1.8%
4.6%
3.5%
Note. Percentages may not equal 100 because of rounding.
a
Response Code: -3 = Negatively Impacted and +3 = Positively Impacted

Table 29. Impact of Water Quality on Specific WBOR Activities- Water Level Sub-Sample
Negatively
Neutral
Positively
Activity
Mean
Impacted (%)
(%)
Impacted (%)
66.9
17.6
Beach use
-0.86
15.5
Non-motorized boating
-0.57
57.0
33.9
9.1
50.4
12.2
Marina use
-0.57
37.4
53.5
15.9
Swimming and wading
-0.53
30.6
51.6
9.7
Fishing from shore
-0.52
38.7
53.3
12.5
Dock use
-0.44
34.2
46.3
12.7
Motorized boating
-0.41
41.0
49.2
11.9
Fishing from a boat
-0.37
38.9
42.6
15.6
Wildlife viewing
-0.36
41.8
-0.27
47.9
14.3
Boat ramp use
37.8
Note. Percentages may not equal 100 because of rounding.
a
Response Code: -3 = Negatively Impacted and +3 = Positively Impacted
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Section 4-3. Cognitive and Behavioral Coping Strategies for Water Quality
The third goal of this study was to assess the extent that visitors employed strategies to
cope with water quality conditions within the Pennsylvania coastal section of Lake Erie. Coping
mechanisms were viewed as cognitive and behavioral efforts to manage situations appraised as
taxing. In this study, WBOR visitors were asked to indicate the extent to which 21 individual
coping statements described their response to poor water quality on a seven point scale, with one
representing “does not describe” and seven representing “describes very well”. Overall, these 21
statements represented two distinct domains of coping: 1) cognitive coping and 2) behavioral
coping. Within these two domains, seven individual coping sub-domains were represented: 1)
rationalization, 2) product shift, 3) direct action, 4) resource substitution, 5) temporal
substitution, 6) activity substitution, and 7) absolute displacement.
 Overall visitors reported their employment of coping mechanisms was moderate, with mean
scores ranging from 1.52 to 4.83 (Table 30 and Table 31).
 Comparison of the two coping domains indicated that in response to poor water quality,
visitors were most likely to employ cognitive coping mechanisms (M= 3.69) as opposed to
behavioral coping mechanisms (M= 2.68) (Table 30 and Table 31).
 When comparing the seven individual coping sub-domains, visitors reported they most
frequently employed coping mechanisms affiliated with rationalization (M= 4.28) in response
to poor water quality (Table 30).
 More than 55% of the sample agreed that the three individual items affiliated with the coping
sub-domain of rationalization described their response to poor water quality conditions on
Lake Erie (Table 30).
 Visitors further noted they were likely to employ the coping sub-domains of direct action (M=
3.75), resource substitution (M= 3.45), product-shift (M= 3.01), and temporal substitution (M=
2.34) as a response to poor water quality conditions (Table 31).
 Respondents were least likely to employ the coping sub-domains of activity substitution (M=
2.18) and absolute displacement (M= 1.69) when encountering poor water quality conditions
(Table 31).
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Product Shift

Rationalization

Table 30. Cognitive Coping Mechanisms Employed – Water Quality Sub-Sample
Item
Describes
Variable
Mean Response (%)
Told yourself that PWQ was actually a symptom of some
4.83
69.0
larger problem
Told yourself to continue on as if nothing has happened
4.14
55.3
Told yourself that there was nothing you could do about
it, so you just enjoyed the experience for what it was
Decided that, for the PA section of Lake Erie, water
quality was what it should be
Realized that the PWQ you experienced were really
acceptable after all
Told yourself it was unreasonable to expect that things
should have been different within the PA section of Lake
Erie.

3.89

55.3

3.95

37.3

2.69

12.4

2.39

10.9

Scale
Mean

4.28

3.01

Note. “PWQ” = Poor Water Quality
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = Does Not Describe and 7 = Describes Very Well
b
Cognitive Coping Domain Mean = 3.69

40

Absolute
Displacement

Activity
Substitution

Temporal
Substitution

Resource
Substitution

Direct Action

Table 31. Behavioral Coping Mechanisms Employed – Water Quality Sub-Sample
Item
Describes
Variable
Mean Response (%)
Decided to talk to someone who could do something
4.33
55.6
about PWQ
Talked with other members of your group about PWQ
3.57
39.0
Decided to talk with Lake Erie authorities about PWQ
Decided that you would avoid a certain area of Lake
Erie because of PWQ
Decided you would come back to the PA section of
Lake Erie at the same time, but would visit a different
area of the lake to avoid PWQ
Realized that visiting different areas of the PA section
of Lake Erie would allow you to avoid PWQ
Realized that you could avoid PWQ in the future by
visiting this area at a different time
Decided that, if you visited the PA section of Lake
Erie in the future, visiting during a different season
would help you avoid PWQ
Decided that, if you visited the PA section of Lake
Erie in the future, visiting during a different time of
day would help you avoid PWQ
Realized that doing some activity other than
[fish/boat/beach] on Lake Erie would allow you to
avoid PWQ
Planned to do other things besides [fish/boat/beach] to
avoid PWQ
Decided [fish/boat/beach] is no longer important to
you because of PWQ
Planned to leave the PA section of Lake Erie because
of PWQ
Decided to never [fish/boat/beach] again because of
PWQ
Planned to never visit the PA section of Lake Erie
again because of PWQ

3.37

37.7

3.73

41.2

3.35

36.3

3.29

33.4

2.56

15.5

2.42

14.1

2.05

6.7

2.52

18.4

2.35

17.3

1.67

5.0

1.88

8.8

1.68

4.3

1.52

2.5

Scale
Mean

3.75

3.45

2.34

2.18

1.69

Note. “PWQ” = Poor Water Quality
Note. Percentages may not equal 100 because of rounding.
a
Response Code: 1 = Does Not Describe and 7 = Describes Very Well
b
Behavioral Coping Domain Mean = 2.68
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Section 4-4. Visitors Suggestions for Improving Resource Management
Finally, there was a single open-ended question at the end of the survey that asked
visitors to suggest ideas for improving the operation of the WBOR facilities within the
Pennsylvania coastal section of Lake Erie. Visitor comments were reviewed, analyzed, and
classified into major themes. “Themes… (i.e. categories) are broad units of information that
consist of several codes aggregated to form a common idea” (Creswell, 2013, p. 186). When
necessary, sub-themes are highlighted to provide the reader with a more detailed understanding
of visitor responses. Please note that the total number of responses to each theme may differ
from the total number of responses aligned with each subtheme because some individuals made
multiple points in their response to this question.
Responses to this question indicated that many visitors were satisfied with their
experience and did not provide any suggestions for improvement. With respect to improvements
to recreation facilities, visitors suggested specific improvements (e.g., fish cleaning stations,
docks, dog parks, boat launches and slips), maintenance (e.g., dredging, break walls, docks),
increased access (e.g., kayak and angler access), better restrooms (e.g., facility updating and
cleaning), more beaches, increased parking options, more trash and recycling receptacles,
increased signage, and improved road maintenance (e.g., paved roads and speed bump removal).
Visitor suggestions for resource management included general management actions (e.g., weed
control and invasive species control), aesthetic enhancements (e.g., reductions in foul smelling
water), environmental concerns (e.g., water quality and water levels issues), increased
regulations (e.g., bicycle and catch limit enforcement), and a greater presence of concessionaires,
information, and facility employees.
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Question: “If you could ask management to improve some things about the operation of this
facility, what would you ask them to do?”
Total Number of Comments (533)
No Suggestions (65)
Satisfied (49)
Improve Recreation Facilities (317)








Improve Facilities (125)
o Add fish cleaning station (25)
o Add docks/piers (20)
o Add dog park (16)
o Sport facilities/courts (15)
o More boat launches (14)
o More boat slips (10)
o More benches (10)
o More food stands (8)
o More shade/shelters (7)
Maintenance (41)
o Dredge the channel (15)
o Widen the channel (10)
o Fix break wall (9)
o Fix docks (7)
Access (38)
o More shore access needed (20)
o Better access for kayakers (13)
o Better access for anglers (5)
Restrooms (30)
o Restrooms need updating (18)
o Clean the restrooms (7)
o More restrooms (5)










Beaches (25)
o Clean up beaches (18)
o More beach areas (7)
Parking (25)
o More general parking needed
(15)
o More parking at lagoons needed
(7)
o Better marked parking spaces
(3)
Trash (20)
o More trash containers (10)
o More recycling containers (5)
o Concern about excess litter (4)
o Clean up goose droppings
Signage (8)
o More signage in general (4)
o More parking signage (3)
o More amenities/activities
signage
Improve Road Maintenance (5)
o Pave all roads (3)
o Remove speed bumps (2)
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Resource Management (102)














Management Action (19)
o Control weeds (7)
o Control Canadian geese (5)
o More research into problems (4)
o Too commercialized (3)
Aesthetics (19)
o Fix the smelly water (10)
o Water smells bad (8)
Environmental Concerns (17)
o Water too warm for fishing (7)
o Harmful algal blooms are a concern (6)
o E. coli is a concern (2)
o Water levels are a concern (2)
Regulations (14)
o Keep bicycles off the road (8)
o Stop charging trout stamp unless you are a trout fisherman (4)
o Enforce fishing catch limits (2)
Concessionaires (12)
o Beach glass vendor (8)
o Boogie board rentals (4)
Information (8)
o More educational materials available (6)
o Better information about fishing spots (2)
Park Employees (8)
o Increase police patrols (3)
o After hour caretakers needed (3)
o More lifeguards on duty (2)
Fishing (5)
o More fish stocking (3)
o Fish are decreasing in size (2)
Safety (1)
o Make boaters take safety classes
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Section 5. Summary and Conclusions from the Visitor Survey
The quantitative visitor survey results published in this report are a compilation of the
data collected at numerous WBOR recreation sites within the Pennsylvania coastal section of
Lake Erie during the period of June 12, 2015 through September 27, 2015 (n = 566 interviews). A
summary of the collective visitor characteristics, behaviors, attitudes, perceptions, stakeholder
input, and suggestions for management was provided in the main body of this report. This
summary and conclusion section provides a brief highlight of key findings that may be of interest
to natural resource managers and partner organizations.
Contextual Variables
In terms of the visitor profile, visitors to the Pennsylvania coastal section of Lake Erie
were more likely to be white (95%), male (72%) and older (only 13% reported that they were 1835 years old). The average age across all visitors was 50 years with 45% indicating that they were
over 50 years old. When combining the household income categories, more than two-thirds
(68.5%) reported household incomes greater than $50,000 while 31% reported household
incomes less than $49,999. Almost half of the sample (46.7%) possessed a high school degree or
less, while 33% earned either a four-year college or professional degree. The majority of visitors
(54%) indicated affiliating politically with the Democratic Party.
With regard to trip visitation patterns, results determined that the vast majority of visitors
to the Pennsylvania coastal section of Lake Erie were from the state of Pennsylvania (88%), and
traveled an average of 45 miles from their home. A majority of the visitation involved day trips
(71%) which lasted an average of 4.5 hours. Among the 29% who stayed overnight in the area,
their average length of stay was 2.4 nights. The average group size was 1.8 adults with
approximately 40% of visitors recreating alone. A majority (73%) also reported that there were
no children under 18 in their party. The majority of these findings were consistent with research
conducted solely at Presque Isle State Park in 2014. However, visitors in this study were found to
travel much shorter average distances (45 miles vs. 90 miles) and recreate in smaller groups (1.8
adults vs. 3.8 adults) than visitors surveyed solely at Presque Isle State Park.
In terms of level of recreation experience, visitors were predominately repeat users (94%).
Visitation frequency was very high with an average of 7 days per month, 34 days per year, and 18
total years engaged in their primary WBOR activity within the Pennsylvania coastal section of
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Lake Erie. The sample was also determined to be highly specialized. This high level of recreation
specialization indicated that the majority of individuals in this study dedicated a large amount of
time and money to their primary activity, were highly skilled, and contributed time to learning
more about their activity in an effort to advance their skillset.
The visitors in this study indicated various forms of WBOR as their primary recreation
activities within the Pennsylvania coastal section of Lake Erie. Boat anglers (25%) were
identified as any visitors participating in angling related activities while on any type of
waterborne vessel (either motorized or non-motorized). Shore anglers (22%) were recognized as
any individuals partaking in angling related activities while on the ground (e.g., shore, stream
bank, and/or pier). Motorized boaters (19%) were identified as anyone partaking in boating
related activities while on any type of waterborne vessel with a motor (e.g., powerboats, pontoon
boats, and/or personal water crafts). Non-motorized boaters (18%) were classified as any visitor
participating in boating related activities while on any type of waterborne vessel that did not have
a motor (e.g., sail boats, kayaks, paddle boats, canoes, and/or stand-up paddle boards). Finally,
beach users (16%) were identified as visitors partaking in any beach related activities while on a
beach, shoreline, or shore (e.g., sunbathers, swimmers, waders, and/or kite flyers).
The recreation experience questions provided data about place perceptions, visitor
motivations, and overall satisfaction. The data clearly show that visitors strongly identified, were
largely attached to, and dependent on the Pennsylvania coastal section of Lake Erie for their
WBOR activities. Findings indicated that visitors were interested in experiencing the outdoor
natural surroundings available along the Lake Erie coastline. Enjoying nature, escaping the
regular routine, achieving adventure, being with similar people, keeping physically fit, and family
togetherness were the primary reasons for visiting with over 85% of visitors citing these reasons
as important. Overall visitor satisfaction was also quite high (92% satisfied), and this was
consistent with prior studies conducted in the area.
In an effort to establish a baseline for further evaluations, this study assessed the
perceptions and beliefs WBOR visitors had towards general impacts on Lake Erie,
environmentalism, and global climate change (GCC). Visitors indicated that environmentalinduced impacts presented more of a problem as opposed to recreation-induced impacts on Lake
Erie. The primary environmental impacts that visitors perceived to be problematic were aquatic
invasive species, extreme weather and storm patterns, and the presence of harmful algal blooms.
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In terms of environmentalism, visitors indicated moderate levels of environmental beliefs. This
sample was most likely to engage in more passive environmental behaviors such as watching
television specials focused on the environment and ceasing to purchase products that are bad for
the environment. Visitors were much less likely to actively engage in environmental causes such
as attending public hearings about the environment or contribute time or money to an
environmental cause. With regard to GCC, findings suggested visitors recognized that GCC is
indeed occurring worldwide, and that humans are largely the cause. Further, a substantial portion
of visitors (66%) recognized that water level and water quality conditions in the Great Lakes are
related to GCC.
Key Study Variables
The overarching goal of this study was to understand whether certain types of
environmental conditions (e.g., water levels and water quality) affected WBOR visitors within
the Pennsylvania coastal section of Lake Erie. Study results found visitors predominantly
recognized and were aware of water level and water quality conditions on Lake Erie, but did not
perceive them to be a problem or impact their recreation activity. Further, visitors were more
aware of and more likely to be impacted by water quality conditions as opposed to water level
conditions.
By and large, respondents were able to accurately and distinctively differentiate impact
perceptions based on the actual resource conditions encountered during the study. For instance,
nearly two-thirds (62.5%) of the water quality sub-sample confirmed they had noticed an
increase in the number of harmful algal blooms (HABs). Analysis of secondary data confirmed
HABs were indeed increasing in numbers during the time of the study (Ho & Michalak; 2015).
For resource managers, these results yield important information about the WBOR
constituency. The primarily localized, experienced, and older sample demonstrated they were
very cognizant of the resource conditions encountered on Lake Erie. A central concept for
maintaining high quality outdoor recreation experiences is the identification of visitor resource
perceptions and related impacts (Manning, 2011). Further, management perceptions of visitors
have often been found to be inaccurate regarding their perceptions of the resource (Vistad, 2003;
Wikle, 1991). Study findings validated visitors’ abilities to provide objective and accurate
resource impact assessments which should be accounted for in future management decisions.
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The assessment of overall visitor satisfaction has long been the most pervasive measure
of outdoor recreation experience quality employed by resource managers. Yet, the results of
satisfaction studies often find visitors to be highly satisfied, regardless of the negative
environmental conditions encountered. Further, measures of overall satisfaction are often too
simplistic to sufficiently assess the management of outdoor recreation (Manning & Valliere,
2001; Manning, 2011). To further understand the relationship between environmental conditions
and satisfaction, this study examined visitors’ cognitive and behavioral coping strategies in the
face of water level and water quality conditions.
This study found that visitors were more likely to cope with environmental conditions by
employing cognitive coping strategies (e.g., rationalization and product-shift) as opposed to
behavioral strategies. Cognitive coping is a mental process intended to decrease emotional
anguish and identify positive attributes within a negative situation (Lazarus & Folkman, 1984).
For instance, visitors within both the water level and water quality sub-samples indicated
rationalization was by far their most frequently applied coping response.
This finding has significant ramifications for the management of the resource.
Rationalization refers to a visitor orienting their thought process in a specific way to reduce
stress or discomfort when confronted with an environmental condition. Consequently,
rationalization is often used to explain why visitor satisfaction levels can remain high even when
negative environmental conditions are present. Within the study context, a visitor could have
encountered an environmental condition on Lake Erie and found it to impact their experience.
Yet, the visitor likely cognitively rationalized the interaction in an effort to reduce any internal
distress created by the condition. Subsequently, the visitor’s level of satisfaction could have
remained high when applying this dissonance reduction technique to mediate negative feeling
arising from the situation.
Not surprisingly, this study found overall satisfaction levels for both of the sub-samples
to be high. Thus, when accounting for the pervasive application of cognitive coping mechanisms
found in this study, resource managers should recognize that satisfaction may be a superficial
and misleading measure of experience quality if coping mechanisms are not accounted for.
Based on these findings, resource managers should be prepared to interpret future changes in
environmental conditions on Lake Erie as an indicator of underlying dissatisfaction.
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While the application of cognitive coping was dominant in this study, the less frequently
employed behavioral coping responses also provide valuable resource management insight.
Direct action was recognized as the primary behavioral coping response for both sub-samples
followed by the substitution items and finally absolute displacement. Direct action refers to a
visitor engaging in proactive behaviors that will directly influence desirable changes when
confronted with an environmental condition (e.g., speaking with resource managers or writing
letters to politicians). he rather frequent use of direct action in this study is a result of a largely
localized, older, and experienced sample likely maintained strong attachments to Lake Erie. This
finding equated to a vocalized and demonstrative population who were not afraid to voice their
opinions to peers, managers, authorities, and politicians. In the event of changing resource
conditions, management should be prepared to listen and react to a well informed and likely
motivated constituency.
In terms of substitution coping strategies, results determined visitors were most likely to
employ resource substitution behaviors, followed by temporal substitution, and lastly activity
substitution. Thus, in the presence of either water level or water quality conditions, visitors
recognized recreating in different areas within Lake Erie (resource substitution) could alleviate
some of their impact. Further, visitors more frequently indicated locational changes (resource
substitution), as opposed to changing the time of their activity (temporal substitution) or
physically changing the activity itself (activity substitution) when confronted with environmental
conditions. The rather prevalent employment of resource substitution in this study suggests
visitors are willing to travel greater distances to recreate in the presence of changing
environmental conditions. Thus, resource managers should be prepared to develop a regional
collaboration of WBOR areas to addressed these displaced visitors. The least frequently
employed behavioral coping response for both sub-samples was absolute displacement. From a
resource management perspective, the employment of absolute displacement behaviors means a
loss of visitors. While this behavioral coping response was infrequently employed in this study,
changes in environmental conditions could suggest an increased loss of visitors.
This report offers a snapshot of WBOR use within the Pennsylvania coastal section of
Lake Erie. It provides basic data concerning WBOR visitors: socio-demographic characteristics,
trip visitation patterns, experience preferences, level of satisfaction, levels of experience,
resource attachment, and support for management. It was one of the first studies to examine
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visitors’ perceptions, responses, and interactions with environmental conditions. In total, survey
results provide a baseline from which to confirm on-going management and/or to suggest new
directions for resource managers. Study results suggest that current water level and water quality
conditions are generally acceptable. Researchers recommend continuation of the current
management system. However, water level and water quality conditions should continue to be
monitored in the future to detect any changes resulting from GCC which could alter the WBOR
visitor experience. The presence of GCC induced environmental conditions within Lake Erie can
present complex scenarios for the future of outdoor recreation and natural resource management.
Collectively, the information in this report should help give managers and stakeholders further
insights that will aid in the sustained health and quality of Lake Erie.
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Section 6. Stakeholder Interviews
Another primary purpose of this study was to conduct interviews with various
stakeholder groups to better understand their perceptions of environmental conditions within the
Pennsylvania coastal section of Lake Erie. Specific topics covered included their thoughts on the
environmental status of Lake Erie, the effects of water level and water quality conditions on
outdoor recreation, and suggestions for the management of the resource. A total of 21 interviews
were conducted with stakeholders who represented 9 unique WBOR segments (Table 32). The
interviews took place between January and March 2015. The interviews were transcribed
verbatim by the research team and then analyzed according to major themes.
Responses were each reduced into a small, manageable set of themes. This process
involved looking for common responses and grouping them into themes. “Themes… (i.e.
categories) are broad units of information that consist of several codes aggregated to form a
common idea” (Creswell, 2013, p. 186). When necessary, sub-themes are highlighted to provide
the reader with a more detailed understanding of visitor responses. Please note that the total
number of responses to each theme may differ from the total number of responses aligned with
each subtheme because some individuals made multiple points in their response to this question.
Table 32. Overview of Stakeholders
Stakeholders
Motorized boaters
Non-motorized boaters
Recreational anglers
Commercial anglers
Commercial recreation operators
Birders
Natural resource managers
Environmental organizations
General knowledge
Total

n
2
2
3
2
2
2
3
3
2
21
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Section 6-1. Synthesis of Stakeholder Interviews
Question 1: “What does your organization value about the water-based outdoor recreation
opportunities within the PA section of Lake Erie?”













Presque Isle State Park (PISP) peninsula provides geologic protection (6)
o PISP peninsula protects the bay from wind (3)
o PISP peninsula provides calm waters in the bay (2)
o PISP peninsula provides ideal conditions for rowing
Prolific fishing waters (5)
o Abundance of fish species (3)
o Largemouth bass, smallmouth bass, steelhead (2)
Geographic convenience (4)
o Close proximity to Pittsburgh (2)
o Close proximity to home
o Close proximity to major universities
Presque Isle State Park (PISP) (4)
o Invaluable natural resource (2)
o Multiple outdoor recreation opportunities available (2)
Aquatic species biodiversity (3)
o Abundance of species (3)
Bird habitat and biodiversity (3)
o Ideal species habitat
o Multiple bird species
o Primary flyaway location
Miscellaneous (2)
o Lifeguard safety
o Developed waterfront

Question 2: “Based on your experience with your organization, what is the current condition
of the PA section of Lake Erie?”
 Lake Erie is in good condition (9)
o The overall quality of the resource is good (6)
o Water quality conditions are good (2)
o Water level conditions are good
 Lake Erie conditions are improving (compared to the past) (8)
o Water quality conditions have increased compared to the past (6)
o Fisheries health has increased compared to the past (2)
 Lake Erie is in fair condition (2)
o The overall quality of the resource is fair
o Water quality conditions are fair
 Lake Erie is in poor condition (1)
 Lake Erie is in excellent condition (1)
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Question 3: “Have these environmental conditions changed over the past few decades? In
what ways have they changed?”
















Recreation usage increasing (8)
o Increasing usage of personal water crafts (5)
o Increasing usage of kayaks (2)
o Increasing usage of private fishing vessels
Aquatic invasive species decreasing (7)
o Presence of Zebra Mussel decreasing (5)
o Presence of Round Goby decreasing
o Presence of Sea Lamprey decreasing
Water quality concerns (6)
o Concerns about increasing harmful algal blooms (2)
o Concerns about increasing E.coli (2)
o Concerns about increasing water pollution in general (2)
Fisheries health improving (5)
o Increasing fish populations (2)
o Increasing fish species management (2)
o Decreasing over-fishing
Birding habitat increasing (3)
o Increasing bird habitat protection (2)
o Increasing bird species protection
Water level concerns (2)
o Increasing presence of low water levels
o Increasing water level fluctuations
Public access increasing (2)
o Increasing boat launching capacity
o Increasing government maintenance funding
Extreme weather and storms increasing (1)
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Question 4: “Please list all of the issues or concerns that water-based outdoor recreationists
face along the PA coastal section of Lake Erie.”
















Outdoor recreation concerns (22)
o Increasing recreation usage and crowding (6)
o Increasing recreation usage and conflict (6)
o Increasing government over-regulation on boating (5)
o Decreasing safety and awareness of recreational users (5)
Aquatic invasive species concerns (20)
o Concerns about general aquatic invasive species (10)
o Concerns about the presence of Round Gobies (4)
o Concerns about the presence of Zebra Mussels (4)
o Concerns about the presence of Sea Lampreys (2)
General water quality concerns (20)
o General water pollution concerns (6)
o Concerns about harmful algal blooms (5)
o Concerns about E.coli (5)
o Concerns about increasing water temperature (3)
o Concerns about agricultural runoff/nutrient loading
Public access concerns (15)
o Decreasing public angler access (10)
o Decreasing public boating access (5)
General water level concerns (13)
o Concerns about low water levels (4)
o Increasing presence of navigational hazards (3)
o Increasing number of boat hulls striking the lake bottom (3)
o Increasing need for dredging (2)
o Concern about high water levels
Fisheries health concerns (10)
o Concerns about declining fisheries health (6)
o Increasing presence of large fish kills (4)
Extreme weather and storm concerns (7)
o Increasing presence of rapidly changing weather patterns (5)
o Decreasing number of safe and protected harbors (2)
General concerns (5)
o Concerns about ageing infrastructure (2)
o Increasing cost of fuel
o Increasing shoreline development
o Decreasing government funding
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Question 5: “Of the issues or concerns that you just identified (i.e., Q4), which of them are the
most important/pertinent to your organization?”












General water quality concerns (18)
o General water pollution concerns (10)
o Concerns about harmful algal blooms (4)
o Concerns about E.coli (4)
Aquatic invasive species concerns (15)
o Concerns about the increasing presence of general aquatic invasive species (10)
o Concerns about the increasing presence of Round Gobies (3)
o Concerns about the increasing presence of Zebra Mussels (2)
Outdoor recreation concerns (10)
o Increasing beach/swimming advisories and restrictions (3)
o Decreasing safety and awareness of recreational users (2)
o Increasing government over-regulation on boating (2)
o Increasing recreation usage and conflict from personal water crafts
o Increasing recreation usage and conflict from power boats on the bay
o Increasing recreation usage and conflict between motorized boaters and birders
General water level concerns (8)
o Increasing number of boat hulls striking the lake bottom (4)
o Concerns about low water levels (3)
o Concerns about high water levels
Public access concerns (6)
o Decreasing public angler access (4)
o Decreasing public boating access (2)
Fisheries health concerns (4)
o Concerns about declining fisheries health (3)
o Increasing presence of large fish kills
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Question 6. “Based on your experience with your organization, what are the primary
environmental issues/ concerns along the PA section of Lake Erie?”













Water quality concerns (9)
o Concerns about harmful algal blooms (6)
o Concerns about shoreline weeds (3)
o General water pollution concerns (3)
Recreational usage increasing (8)
o Increasing usage of personal water crafts (5)
o Increasing usage of kayaks (2)
o Increasing usage of private fishing vessels
Aquatic invasive species (5)
o Presence of Round Goby (2)
o Presence of Zebra Mussel (2)
o Presence of Sea Lamprey
Fisheries health declining (4)
o Large fish kills becoming common (2)
o Fish deaths are now commonplace (2)
Recreation boat sizes increasing (3)
o Boat draft sizes increasing (3)
Water runoff concerns (3)
o Concerns about agricultural runoff/ nutrient loading
o Concerns about storm water runoff
o Concerns about municipal waste runoff
Water level concerns (2)
o Increasing number of boat hulls striking the lake bottom
o Increasing number of boat propellers striking the lake bottom
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Question 7: “What are your thoughts about changing water levels within the PA section of
Lake Erie with regard to water-based outdoor recreation?”






Low water level concerns (23)
o Increasing number of boat keels striking the lake bottom (7)
o Increasing presence of navigational hazards (6)
o Increasing number of boat hulls striking the lake bottom (4)
o Increasing number of boat propellers striking the lake bottom (3)
o Increasing presence of shoreline vegetation (2)
o Increasing beach sizes
Infrastructure concerns (9)
o Concerns about boat ramp distances to water (3)
o Concerns about fixed dockage distances to water (2)
o Concerns about shoreline erosion (2)
o Increasing need to dredge (2)
High water level concerns (1)
o Concerns about facility flooding

Question 8: “What are your thoughts about water quality within the PA section of Lake Erie
with regard to water-based outdoor recreation?”






Harmful algal bloom concerns (16)
o Increasing presence of harmful algal blooms (9)
o Harmful algal blooms increasing in size and severity (7)
Pollution and contamination concerns (14)
o Concerns about general water pollution increasing (6)
o Concerns about storm water runoff increasing (2)
o Concerns about municipal waste runoff increasing (2)
o Concerns about polychlorinated biphenyls (PCBs) increasing
o Concerns about agricultural runoff/ nutrient loading increasing
o Concerns about private septic system runoff increasing
o Concerns about beach closures increasing
Water quality conditions are good (3)
o Increasing water quality conditions (2)
o Increasing water clarity
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Question 9: “Do other environmental conditions exist that have/or could change your outdoor
recreation experience/behavior on the PA section of Lake Erie?”








Extreme weather and storm concerns (8)
o Increasing presence of rapidly changing weather patterns (5)
o Concerns about increasing wave sizes (2)
o Concerns about increasing thermocline turnover
Leakage concerns (7)
o Concerns about hydrocarbon and oil leakage from recreation vessels (3)
o Concerns about hydrocarbon and oil leakage from commercial vessels (3)
o Concerns about oil leakage from fuel stations
Water runoff concerns (6)
o Concerns about increasing agricultural runoff/ nutrient loading (3)
o Concerns about increasing storm water runoff (2)
o Concerns about increasing municipal waste runoff
General litter concerns (1)

Question 10. “With regard to these previously mentioned environmental conditions, is there a
point where these conditions could become so extreme that they would alter your
experience/use of Lake Erie?”




Low water level concerns (11)
o 1-2 foot drop in water levels could alter experience (6)
o 2 foot drop in water levels could alter experience (3)
o Any further water level drop could alter experience (2)
Water quality concerns (10)
o Any further increase in harmful algal blooms could alter experience (4)
o Any further increase in E.coli could alter experience (4)
o Any further decrease in water quality could alter experience (2)
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Question 11. “With regard to the environmental conditions that you just mentioned, keeping
in mind that coping refers to what is done during a recreation activity, did you have to cope
with any of them?”
a. “[If yes] What strategies did you employ to cope with these conditions?”






Resource substitution changes (11)
o Low water level concerns causing boaters to avoid certain boat launches (2)
o Low water level concerns causing scuba divers to use different dive sites (2)
o Low water level concerns causing stakeholders to use different sections of Lake
Erie (2)
o Extreme weather and storm concerns causing anglers to fish closer to shore
o Harmful algal bloom concerns leading to avoidance of bay area
o E.coli concerns leading to avoidance of beach areas
o Low water level concerns causing stakeholders to recreate at other inland lakes
o E.coli concerns causing stakeholders to recreate at other inland lakes
Absolute displacement changes (6)
o Low water level concerns leading to complete avoidance of Lake Erie (3)
o Harmful algal bloom concerns leading to complete avoidance of Lake Erie (2)
o E.coli concerns leading to complete avoidance of Lake Erie
Activity substitution changes (4)
o Low water level concerns causing motorized boaters to use non-motorized vessels
in bay (2)
o Low water level concerns pushing shallow water anglers into deeper waters
o Harmful algal bloom concerns pushing shallow water anglers into deeper waters

59

Question 12. “Have any of the previously mentioned environmental conditions changed your
use of Lake Erie?”
a. “How & in what manner have these conditions changed your use of Lake Erie?”






Resource substitution changes (15)
o Low water level concerns causing stakeholders to recreate at other inland lakes
(4)
o Low water level concerns causing boaters to avoid bay area (2)
o Low water level concerns causing boaters to avoid certain boat launches (2)
o E.coli concerns causing stakeholders to recreate at other inland lakes (2)
o Low water level concerns causing boaters to avoid lagoon area
o Harmful algal bloom concerns leading to avoidance of lagoon areas
o Harmful algal bloom concerns leading to avoidance of bay areas
o Harmful algal bloom concerns causing stakeholders to recreate at other inland
lakes
o E.coli concerns leading to avoidance of beach areas
Activity substitution changes (3)
o Low water level concerns causing motorized boaters to use non-motorized vessels
in bay
o Low water level concerns pushing shallow water anglers into deeper waters
o Harmful algal bloom concerns pushing shallow water anglers into deeper waters
Absolute displacement changes (3)
o Low water level concerns leading to complete avoidance of Lake Erie
o Harmful algal bloom concerns leading to complete avoidance of Lake Erie
o E.coli concerns leading to complete avoidance of Lake Erie
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Question 13. “With regard to management, what strategies could be used to address the water
level and water quality concerns within the PA section of Lake Erie?”










General water quality management (10)
o Monitor agricultural runoff/ nutrient loading more carefully (4)
o Implement more public education and information about water quality issues (3)
o Implement stricter agricultural runoff/ nutrient loading regulations (2)
o Create an interstate water quality coalition and/or taskforce
Harmful algal bloom management (6)
o Monitor agricultural runoff/ nutrient loading more carefully (4)
o Implement stricter agricultural runoff/ nutrient loading regulations (2)
E.coli management (5)
o Monitor storm water runoff more carefully (2)
o Monitor municipal waste runoff more carefully (2)
o Implement stricter runoff regulations
Aquatic invasive species management (4)
o Implement stricter commercial shipping industry regulations (3)
o Implement stricter recreational boating regulations
General water level management (4)
o Nothing can be done to combat fluctuating water levels (3)
o Implement stricter government regulations
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Section 6-2. Summary and Conclusions from the Stakeholder Interviews
The following serves as a summary of the major themes that arose from the stakeholder
interviews. The majority of the interview questions assessed stakeholders’ general concerns and
perceptions related to both the resource itself as well as the WBOR activities within the
Pennsylvania coastal section of Lake Erie. Data saturation was quickly reached, as nearly every
stakeholder noted similar concerns and perceptions regarding water level and water quality
conditions.
Outdoor recreation stakeholders value the Pennsylvania coastal section of Lake Erie for
various reasons such as the prolific and biodiverse waterways, geographic convenience, and the
geological protection that the Presque Isle peninsula provides. Stakeholders largely agreed that
Lake Erie is in good condition, especially when accounting for the poor water conditions of the
past. Further, many positive and negative changes have occurred on Lake Erie over the past few
decades. Positive changes such as increases in fisheries health, birding habitat, and public access
were recognized by stakeholders. Yet, stakeholders also noted numerous negative changes such
as ever increasing recreational usage as well as specific water quality and water level concerns.
In terms of the general environmental issues on Lake Erie, outdoor recreation
stakeholders noted numerous concerns. The majority of these issues fell under two primary
themes, environmental concerns and recreation concerns. The most frequently noted
environmental concerns related to an increasing presence of aquatic invasive species, poor water
quality, increasing water runoff, low water levels, declining fisheries health, and extreme
weather and storms. With regard to recreation issues, stakeholders most commonly referenced
increasing recreational usage resulting in crowding and conflict, increasing government over
regulation, decreasing public access, and an increasing number boating issues associated with
water level issues.
One of the primary purposes of these interviews was to assess the impacts of water level
and water quality conditions on stakeholders’ WBOR activities. In terms of water level impacts,
the majority of stakeholders agreed that low water level conditions presented the greatest threat
to outdoor recreation. The most commonly referenced low water concerns related to boat keels,
hulls, and propellers striking the lake bottom, navigational obstructions, shoreline vegetation and
erosion, infrastructure concerns, and boat launches and fixed dockage being able to reach the
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water. When asked to determine a low water level threshold, stakeholders agreed that a 1-2 foot
drop in Lake Erie water levels would severely alter their recreational use of the resource. As for
the effects of water quality on outdoor recreation, stakeholders frequently noted concerns related
to harmful algal blooms, E. coli, general water pollution, water runoff (e.g., storm water,
agricultural, municipal and residential waste), and hydrocarbon or oil leakage. Moreover,
individuals determined that any further increase in harmful algal bloom severity or E. coli levels
would significantly alter their recreational use of Lake Erie.
Another objective of these interviews was to assess the extent that water levels and water
quality conditions caused stakeholders to alter their outdoor recreation behaviors and activities.
As a result of low water levels and poor water quality conditions, stakeholders often felt the need
to employ behavioral coping mechanisms such as resource substitution, activity substitution, and
even displacement. Resource substitution was the most commonly referenced coping response.
In low water scenarios, stakeholders frequently noted avoiding certain boat launches (e.g.,
Walnut Creek), avoiding the lagoon and bay areas near Presque Isle State Park, and being forced
to use different sections of Lake Erie. Displacement was also prevalent in the presence of low
water levels, harmful algal blooms, and E. coli. Stakeholders often found the need to completely
avoid Lake Erie and substitute it for other inland lakes such as Lake Chautauqua and
Pymatuming Reservoir to engage in recreation activities. While not as popular amongst
stakeholders, activity substitution typically resulted from low water level scenarios where boaters
traded their motorized vessels for non-motorized recreation opportunities such as kayaking or
stand-up paddle boarding.
Finally, outdoor recreation stakeholders were asked to recommend resource management
strategies which could potentially address these numerous water level and water quality
concerns. With regard to fluctuations in Lake Erie water levels, the overall consensus amongst
stakeholders was that water level management is nearly impossible. However, stakeholders felt
strongly that water quality issues such as harmful algal blooms and E. coli are a direct result of
increased water runoff. Further, it was widely accepted that the increasing presence of storm
water runoff, municipal waste runoff, private septic system runoff, and substantial agricultural
fertilizer runoff is fueling these water quality concerns. As a result, the general stakeholder
sentiment was to increase the monitoring, regulations, and education associated with water
runoff.
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Appendix A. Staff, Students Supported, and Outreach/Extension
Graduate and undergraduate students were employed on this project. Major tasks
completed by the students included assisting with the design of the outdoor recreation survey,
survey data collection, and assistance with the data analysis and preparation of project reports
and outreach materials. Study results informed the development of graduate student dissertation
research. The following is a descriptions of the staff, support, and outreach.
a. Staff
i. Number of individuals = 3
ii. Number of full-time employees (as part of the grant) = 2
iii. Number of full-time employees (as part of match) = 2
b. Students Supported
i. Number of Undergraduate Students = 1
ii. Number of Graduate Students = 2
iii. Number of Ph.D. Students = 1
iv. Degrees Awarded = 1 (Ph.D.)
c. Outreach/Extension
i. Number of meetings, workshops, or conferences, and number of
attendees = 4; 300 attendees
ii. Number of public or professional presentations, and number of
attendees = 1; 10 attendees
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Appendix B. Impact Statement
Collaborative research between Pennsylvania Sea Grant and Pennsylvania State
University determined that water-based outdoor recreation stakeholders within the Pennsylvania
coastal section of Lake Erie predominantly recognized and were aware of changing water level
and water quality conditions, but did not perceive them to be a problem or impact their recreation
activities. Numerous pervasive environmental conditions within the Lake Erie watershed have
been attributed to global climate change such as fluctuations in water levels and water quality
concerns. These environmental conditions have become progressively evident to natural resource
managers, however, little was known about recreation stakeholders’ interactions with
environmental conditions and how these interactions influence recreationists’ attitudes,
perceptions, and behaviors. The study utilized an exploratory mixed methodology with two
connected phases which resulted in 566 completed questionnaires from recreationists and
approximately 30 hours of recreation stakeholder interviews. The primarily localized,
experienced, older, attached, and environmentally conscious sample demonstrated they were
very cognizant of the water level and water quality conditions encountered on Lake Erie. Visitors
were more aware of and more likely to be impacted by water quality conditions (e.g., harmful
algal blooms and E.coli) as opposed to water level conditions. As a result of these interactions,
visitors found the need to employ cognitive coping strategies such as rationalization to maintain
their satisfaction within their outdoor recreation experience. Results suggest that current
environmental conditions are generally acceptable, but a 1-2 foot drop in water levels and any
further decrease in water quality could severely alter the recreational usage of Lake Erie.
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Appendix C. Survey Sampling Schedule
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Date
5/29/2015
5/30/2015
5/31/2015
6/12/2015
6/13/2015
6/14/2015
7/3/2015
7/3/2015
7/3/2015
7/4/2015
7/4/2015
7/5/2015
7/5/2015
7/5/2015
7/11/2015
7/11/2015
7/12/2015
7/18/2015
7/19/2015
7/20/2015
7/23/2015
7/24/2015
7/26/2015
7/28/2015
7/29/2015
8/1/2015
8/2/2015
8/3/2015
8/4/2015
8/5/2015
8/6/2015
8/8/2015
8/9/2015
8/12/2015
8/14/2015
8/15/2015
8/16/2015
8/21/2015
8/22/2015
8/23/2015
8/29/2015
8/30/2015
9/5/2015
9/6/2015
9/7/2015
9/11/2015

Site
Grouping
East sites
Bayside sites
Central sites
Central Sites
Bayside sites
West sites
Bayside
Central Sites
Central Sites
West Sites
Central Sites
Central Sites
West Sites
Central Sites
Bayside Sites
East Sites
West Sites
Central Sites
East Sites
Central Sites
Central Sites
Bayside Sites
West Sites
Bayside Sites
West Sites
Bayside Sites
East Sites
Central Sites
Bayside Sites
Bayside Sites
East Sites
West Sites
East Sites
West Sites
East Sites
Central Sites
Bayside Sites
East Sites
Bayside Sites
West Sites
East Sites
East Sites
West Sites
Bayside Sites
East Sites
Central Sites

Primary
Survey Site
Shades Beach
Dobbins Landing
The Lagoons
PI Marina
East Ave Launch
Avonia Beach
Dobbins Landing
The Lagoons & Vistas 1-3
Beaches 6-11
Avonia Beach
Beaches 6-11
Beaches 6-11
Avonia Beach
The Lagoons & Vistas 1-3
Dobbins Landing
Shades Beach
Avonia Beach
Beaches 6-11
Shades Beach
Marina
Marina
Chestnut St Launch
Avonia Beach
Dobbins Landing
Avonia Beach
Dobbins Landing
Freeport Beach
Marina
Chestnut St Launch
Dobbins Landing
Shades Beach
Avonia Beach
Freeport Beach
Avonia Beach
Shades Beach
Lagoons/Vistas/Niagra
Dobbins Landing
Shades Beach
Dobbins Landing
Avonia Beach
Shades Beach
Shades Beach
Avonia Beach
Dobbins Landing
Shades Beach
Lagoons/Vistas/Niagra

Time
10am-2pm
10am-2pm
9am-1pm
10am-2pm
10am-2pm
10am-2pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
10am-2pm
10am-2pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
11am-3pm
9am-1pm
11am-3pm
11am-3pm
11am-3pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm

Secondary
Survey Site
Northeast Marina
Lampe Marina
Beaches 6-11
Beaches 6-11
Chestnut St Launch
Walnut Creek Launch
Lampe Marina
Beaches 6-11
PI Marina
Walnut Creek Launch
PI Marina
PI Marina
Walnut Creek Launch
Beaches 6-11
Lampe Marina
Northeast Marina
Walnut Creek Launch
Lagoons/Vistas/Niagra
Northeast Marina
Lagoons/Vistas/Niagra
Lagoons/Vistas/Niagra
East Ave Launch
Walnut Creek Launch
Chestnut St Launch
Walnut Creek Launch
Lampe Marina
Northeast Marina
Lagoons/Vistas/Niagra
East Ave Launch
PI Lagoons
Northeast Marina
Walnut Creek Launch
Northeast Marina
Walnut Creek Launch
Northeast Marina
Marina
Northeast Marina
Northeast Marina
Lampe Marina
Walnut Creek Launch
Northeast Marina
Northeast Marina
Walnut Creek Launch
Chestnut St Launch
Northeast Marina
Marina

Time
2pm-6pm
2pm-6pm
1pm-5pm
2pm-6pm
2pm-6pm
2pm-6pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
2pm-6pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
3pm-7pm
1pm-5pm
3pm-7pm
3pm-7pm
3pm-7pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
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Date
9/12/2015
9/18/2015
9/19/2015
9/20/2015
9/26/2015
9/27/2015

Site
Grouping
West Sites
East Sites
Bayside Sites
East Sites
West Sites
Bayside Sites

Primary
Survey Site
Walnut Creek Launch
Northeast Marina
Dobbins Landing
Northeast Marina
Walnut Creek Launch
Dobbins Landing

Time
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm
9am-1pm

Secondary
Survey Site
Walnut Creek Launch
Northeast Marina
PI Lagoons
Northeast Marina
Walnut Creek Launch
PI Lagoons

Time
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
1pm-5pm
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Appendix D. Water Level Survey Instrument
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Appendix E. Water Level Informational Flashcard
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Appendix F. Water Quality Survey Instrument
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Appendix G. Water Quality Informational Flashcard
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Appendix H. Stakeholder Survey Instrument
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