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Executive Summary

Theoverarchinggoal of thestudywas to evaluatattitudes perceptionsand responses
towardsenvironmental conditions (e,gvater levels and water qualitggnongthe watetbased
outdoor recreatiostakeholdersvho use the Pennsylvania coastal section of Lake Eviea
guiding frameworkihis study utilized aexploratory mixed methodology witiwvo connected
phasesvhich resulted in566 completed questionnaires fromaterbased outdoor recreationists
andapproximately 3Gours ofstakeholdemterviews.Readers are encouraged to review these
findings ageflectiveof waterbased outdoatecreationistsvithin the Pennsylvanighoreline of
Lake Erie andnotrepresentative ddll Lake ErierecreationistsStudy results and analysase

further detailed throughout the various sections of this report.

Key observations and findingsindicate:

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

1 Visitors predominantly recognized and were aware of water level and watiy qual
conditions, but did not perceive them to be a problem or impactéoe@atioractivities.

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

1 Visitors were able to correcthssess the actual environmental conditions encountered
during the time of the study.

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

9 Visitors indicated that rationalization was by far their most frequently applied coping
strategy when confronted with either water level or water quality conditions.

o0 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.



1 While less frequently employed, visitors alsarid 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.

(0]

(0]

Direct action refers to a visitor engaging in proactive behatthatvill directly
influence desirable change$en confronted with an environmental condition
(e.g., speaking with resource managers or writing letters to politicians).

Resource substitution refers to a visitor avoiding a certain area because of an
envirormental condition, and recreating within a different location or setting (e.g.,
a shallow water angler deciding to move to deeper waters).

Temporal substitution refers to a visitor avoiding a certain time or season because
of an environmental condition, dmecreating at a different point in time (e.qg.,
beach users choosing to recreate in the spring as opposed to late summer).

1 Visitors rarely found the need to employ the behavioral coping strategies of activity
substitution or displacement in responsvéter level or water quality conditions.

o0 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 kaygk

Displacement refers to a visitor completely abandoning a recreation setting and
activity when confronted with an environmental condition.

9 Stakeholders largely agreed that Lake Erie is in good condition and that they value the
resource for variouseasons 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 invasesspecies, 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 watdrdencerns 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 reiomeat

The general stakeholder consensus was th& goat drop in water levels and any

further increase in harmful algal bloom severity or E. coli levels would severeifyttzdt
recreational usage of Lake Erie



While stakeholders did not directlyfeeence 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 opererded question was used to probe for strategies to further improve visitor
experiences and the resource. Concerns relating to water levels, water quality, regulations
access, parkingestroomssignage, and trash receptacle availability were mentioned.
Resmndents suggested maintenance, aesthetic, regulations, infrastructure, and
educational strategies to address these concerns.

Study results suggest that curremtter level and water qualigonditions are generally
acceptableResearchers recommend conttion of the current management system.

However,water level and water quality conditiosisould continue to be monitored in the
future to detect any changes resulting frglobal climate changehich couldalter the
waterbased outdoor recreatiorsitor experience




Section 1. Introduction
Section }1. Study Background and Obijectives

ThePennsylvania coastal section of Lake Esieome to a multitude giristinepublic
parks and recreation facilitieNearly every one of thedacilities serves the primary purpose of
providing access to LaKerie itself. This abundarsccessncludes numeroulsoat launches,
marinas, fishing piers, overlooks, and a large assortment of beaches. The combination of highly
sought after ecological attributesaddition to an abundance of public access makes the
Pennsylvania coastal section of Lake Erie extremely favorable among a breadth of local,
regional, and internationalaterbased outdoor recreation (WBOWR$itors.

Numerougpervasive environmental conidihs 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 environental conditions have become progressively evidenatoralresource managers
(NPCA, 2009)However, little is known ahot WBOR vi si t or GG induceader act i
environmentatonditions and how lhiese interactions influence visitor responses amavwors.

In 2014,Pennsylvania Sea Graidentified a need to better understand the impacts of Lake Erie
environmental conditions on WBOR visitoRelevant questions asked by Pennsylvania Sea

Grant include
Who areWBOR visitors?

What are the socidemogaphic characteristics of visitors?

What are their patterns of use including theivétalistance, frequency of use, length of
stay, level of experiencegctivity type, and group size?

What types of recreation experiences do they value or desire?

To whatextent do visitors personally value or are attacheéddgesource

What are their perceptions of environmentalism and global climate change?



How do interactions with environmental conditions affect WBOR visitors?

1 To what extent are visitors aware oftetalevel and water quality conditions on Lake
Erie?

f To what extent do water | evel and water qu
or behaviors on Lake Erie?

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

T What are visitorsod suggestions for 1 mprovi

While previous studies had gathered some dasooiwdemographics, trip
characteristicgrip behaviors, and desired improvements, they were limitedape and did not
specificallyasses®BOR visitors within the Pennsylvania coastal section of Lake Erie.
Mor eover, prior st ud peecsptidnsg r@sponses, and imteracgsossevdh v i s i
environmental conditiondn response to these gapgnnsylvania Sea Gracwmmissioned he
Pennsylvani&tateUniversity tocollect data and progle answers to these questiofisis study
was conducted frordune to September 2025d 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 sodo-demographic visitor profile

Trip visitation patterns including activity participation and specialization

Levels of experience and attachment withrésource

Visitor preferences for recreation opportunities

Visitor perceptions oénvironmental and recreatianducedimpacts

Visitor perceptions and beliefs related to environmentalism and global climate change
Visitor perceptions towards water level amdter quality conditions

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

Coping behaviors asrasult of water level and water quality interactions

Visitor ideas and suggestions for improving park facilities

=4 =/ =4 A4 A4 4 A5 -4 -2 -5 -2

Stakeholdeperceptions of water level and water quality conditions



Section }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 Br@ximate to Erie,
Pennsylvania.Through conversationsith Pennsylvania Sea Grant program stadftural
resource management agenca® local stakeholders, the research team identified the top 13
priority location sitedeing utilized by WBORisitors. Thesesurveysites vere individually
selecteased on thepopularity among a wide range of WBOR visitorsaddition to the
presence oivater level and water quality conditions.

To ensure diversity within theample, the majority of these 13 survey sites included
overlappng WBOR facilities. For example, the Walnut Creek survey site consisted of a boat
launch, a beach area, andamglinglocation; all within one site. Combined, these 13 survey
sites containedhree marinas, seven boat launchesasglinglocations andfive beaches.

These sites were geographically selected arstaried into four separate groupingsich

spanned the Pennsylvania coastline of Lake: Bjieast sites, 2)dysidesites, 3) central sites,

and 4) west sites. A listing of these four groupine individual survey locations within them,

and their affiliated management authorities is provided in ThbAelditionally, the geographic

location of each survey site and associated grouping can be found on the map provided in Figure
1

Figure 1. Suvey 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 Erie-Western PA Port Authority
Dobbins Landing Erie-Western PA Port Authority
Chestnut Street Boat Launch Erie-Western PA Port Authority
Lampe Marina Erie-Western PA Port Authority

Central Sites*
Beaches 6, 7, 8, 9, 10, and 11 PA DCNR- Presque Isle State Park

Marina PA DCNR Presque Isle State Park

The Lagoons Boat Launch PA DCNR- Presque Isle State Park

Vistas 1, 2, and 3 PA DCNR Presque Isle State Park
West Sits

Walnut Creek PA Fish and Boat Commission

Avonia Beach Park Fairview Township

*Note: All Central Sitesvere located within Presque Isle State Park

On site facdo-face interviews were used to gather data from WBOR visitors throughout
the 13 survegites between the months of Wland September 2015. Theagequestionnaire
was pilot tested in May 2015 17) and based upon interviewer and respondent feedback,
minor revisions were made to improve item wording and clarity. Due to these instrunmentatio
changes, the data from the pilot sample were excluded from the final analysis. In June, 2015 the
finalized questionnaire was developed anesib@ interviews were conducted between the dates
of June 12, 2015 and September 27, 2015, accounting for b2aotpling days. Within this
sampling timeframe 612 surveys were attempted, yielogtgcompleted surveys or a%?2
response rat€rable 3.
Table 2 Survey Response Rate by Version Sample

Water Level Water Quality Total
Sub-Sample Sub-Sample
Respmdents 282 284 566
Refusals 21 25 46
Response Rate 93% 92% 92%
Percent of Overall Sample 49.8% 50.2% 100%

*Note. Percentages may not equal 100 because of rounding



To gather a diverse and representative sample, a systematic sampling plan was developed
in consultation wh Pennsylvania Sdarant 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 assigneesaa survey locaties 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 previouslgmtioned site groupings (e.g., east, bayside, central, or
west). Within that site groupg, 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.;l9amand 1prbpm) 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 repotheofirst 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 terviewer 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 peoshit
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, intervi
observed and reqgsted their participation in the surve@nly 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 ngest tgrthday. 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 tlogn 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 watersiéysbmpleversion (=
282), or 2) a water qualisubsampleversion (=284)(Appendx D and B (Table 3. The

guestions within the first portion of both survey versions were identical and ranged in topics



including satisfaction, trip motivations, past use history, place of residence, and more. Once the
first portion of the stvey was completed, the respondent was handed a laminated informational
flashcard explaining the current status of environmental conditions (e.g., water level or water
guality) on Lake Erie.

This flashcard provided respondents with a brief informatioaahtive 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 conditionsyfave upon WBOR visitors. The purpose of this
flashcard waso orient the respondent to the environmental condition in an unbiased manner.
Both the water quality and water level informational flashcards can be fodppendix Eand
G. After reviewing tlese 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
guality). These items related to the impacts, awareness, and coping mecharptogedin 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 nmber of issues examined in this comprehensive study, presentation of
results will be divided into four primary sections: Overall Results, Water Level tRedélater
Quality Results, andt&keholde Interview ResultsThe Overall Results section (which indes
the entire WBOR sampl@= 566) covers topics such as demographics, activity participation,
and level ofexperienceThe Water Level Results section includes topics relatadpacts,
awareness, and coping mechanfenthe water level subample (= 282). Similarly, the Water
Quiality Results section includes topics relatethtpacts, awareness, and coping mecharism
the water quality susample (= 284). Finally, theStakeholde Interview Results section
containsa summary of stakeholder opinicasvardstopics such athe environmental status of
Lake Erie, the effects of water level and water quality conditions on outdoor recreation, and

suggestions for the management of the resdme@l).



Section 13. Condition of the Resource

It has beenlemonstratethatthe natural ebbs and flows lodke Eriehave historically
allowedfor a wide range ofvater level fluctuations. Howevehe increased presence of GCC
factors(e.g., evapotranspiratiom)ithin thesystem createdn even greatdrequencyof water
level change@empsey, et al., 2008ofgren et al., 2002 Beginning in 1918, thenited States
Army Corps of Engineers has been collecting prewierlevel data for Lake Erievhich is
available through th&reat Lakes Water Level Dashboard {@&LD).

Analysis of GLWLD data determined the 98 year ldegn 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 teetidata collection (i.e., May
September) Lake Erie water levels had once again increased and even reached their highest
annual peak in Jul®015 (e.qg., 573.29 feet) (Tablg Jhis data indicated that at the time of data

collection, water levels on LakErie were averaging one to two feet above the-teng

average.

Table 3 Lake Erie Average Water Level§lay through September 2015
Date Average Water Level
May 2015 571.88 feet

June 2015 572.60feet

July 2015 573.29feet

August 2015 572.90 feet

September 2015 572.50feet

*Data sourceGreat Lakes Water Level Dashboard

During the industrial era dhe United States, Lake Erie had been historically plagued
with water quality issues stemming from heavy industrial development, rampant pobuiba,
general lack of regulatomyversight Nriagu, 1979. However, recent environmental regulatory
policies such as the Clean Water Act hirgelyhelped Lake Erie restore its water quality. Yet,
the increased presence of GCC factors (e.g., increaseipipation and temperature) in the
region have once again posed significant threats to the Lake Erie water dlafligy (et al.,
2014;NRDC, 2014;Shortle et al., 2015)

During the time of data collectipwater quality issues related to harmful dliglmoms
(HABSs) in Lake Erie remained consistent with past records. However, the nuntheobf

related beach closures (which arguably have the most impact on WBOR visitors) on Lake Erie

10



had declined in congrison to previous years (Table Beginning n 2000 théJnited States
Environmental Protection Agentegan requiring Great Lakes states to report beach monitoring
data which is available through the Beach Advisory and Closingn©Nlotification system
(BEACON). Andysis of BEACON data determinebat 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 somewhatnproved in comparison to previous years.

Table 4. Total Beach Days lost within the Pennsylvania Coastal Section of Lake Erie

Date Range B_each Days Ad_vis_ories or Percent of

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 sourceBeach Advisory and Closing Online Notification system

11



Section 2. Overall Results

Section 21. Visitor Profile

Sex/gendewithin the sampléndicated that nearlyjhteefourths of visitors were male (72.4%)
and more than onguarter were female (27.6%lable 5.

The average age of thaslult sample was 50 years with%3epresenting the 185 year age
group,42% represeting the 3650 year age group, %d represeing the 5164 year age group,
and14% 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 Africamerican, Hispanic, and Asian.

More than tve-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 less33%bilef
the sample earned eithefaur-year ollege or professional degree.

The majority of the sample (54.7%) indicated affiliating politicallyDemocratOther
political affiliations included Republican and Libertarian.

Only 12% of visitors along the Lake Erie shorelitraveled from oubf-state

12



Table 5 WaterBa s e d

OQutdoor

Recreati

oni stsd®6 Visitor

Variable % or Mean n
Gender
Male 72.4% 410
Female 27.6% 156
Age
Average age 50 Years
1835 13.4% 76
36-50 42.4% 240
51-64 30.6% 173
65 and Older 13.6% 77
RaceéEthnic Background
White 95.2% 237
Black or African American 3.4% 19
Other 1.4% 8
Income
$25,000 or less 6.1% 27
$25,000 to $49,999 25.3% 113
$50,000 to $74,999 29.1% 130
$75,000 to $99,999 30.0% 134
$100,000 to $149,999 7.8% 35
$150,0000r more 1.6% 7
Education
Less than High School 16.3% 89
Some High School 2.4% 13
High School graduate 28.0% 153
Some College 10.4% 57
Two Year College 9.9% 54
Four Year College 26.9% 147
Graduate or Professional Degree 6.2% 34
Political Affiliation
Democrat 54.7% 273
Republican 31.1% 155
Other 14.2% 71
Residency Status
Pennsylvania resident 88.5% 501

13
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Section 22. Trip Visitation Patterns

Approximately 7 out of 10 visitors (71%) reported that their trip to the Pennsalsantion of
the Lake Erie was a day trip, while 29% reported that their visit was a artasfernight trip
(Table §.

Forday trip visitors the average length of stay was 4.5 hours at the survey sitevétarght
visitors, the average length of gtavithin the Pennsylvania section of Lake Erie was 2.4 nights.

Among those who indicated that their visit was part @dgtrip, only 12% visited for less than
2 hours, while more than half (50.7%) stayed for 4 to 5 hours.

Among those who indicatedahtheir 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 45.01miles from their home to thiRennsylvania section of
Lake Erie Approximately 796 reported travelin®0 milesor lessfrom their home to visit the
Pennsylvania section of Lake Erie

The average group size /fBOR visitors wasl.9 people Approximately 39% visited alone,
45% visitedwith one other persgmand 166 visited in groups a8 or more people.

About 73% of respondentsdicated that there were no children unter age ofL8in their
group.Among thosevho were visitingwvith children (n453), 18% reportednechild and
10% reportedwo or more children.

14



Table 6. WaterBased Outdoor Recreatibns Trip Wisitation Patterns

Variable % or Mean n
Trip Type

Day trip 71.0% 402

Overnighttrip 29.0% 164
Day Tripi Number of hours recreating

Average hours spent on day trip 4.51 hours 393

1-2 hours 11.9% a7

3 hous 16.0% 63

4 hours 23.7% 93

5 hours 27.0% 106

6 or more hours 21.4% 84
Overnight Trip Number of days recreating

Average days spent on overnight trip 2.40 nights 159

1 day 37.1% 59

2 days 22.6% 36

3 days 23.3% 37

4 or more days 17.0% 27
Distance Traveled from Home

Average total distanceaveled 45.01 miles 544

Visitors travelling 50miles orless 74.9% 409
Group Sizé Adults (18+)

Average group size 1.86 people

Visited alone 39.0% 218

2 people per gup 45.4% 254

3 or more people perrgup 15.6% 87
Group Sizé Children (17 and under)

No children in goup 72.6% 406

1 child in goup 17.7% 99

2 or more bildren ingroup 9.7% 54

15



Section 23. Activity Participation

Due to the multifaceted nature of outdwecreation activities within the Pennsylvania
section of Lake Erie, a wide variety WBOR activities can take place simultanelousiya
study; visitors were asked to indicate which WBOR activity was themary activityon the day
they were surveyed he respondents were categorized based onptheiary activityresponse,
and placed into onef five groups 1) motorized boaters 2) nenotorized boaters, 3) shore
anglers, 4) boat anglers, or 5) beach visitors. Realizing overlap could exist bdtessgndups
specific guidelines were applied to properly
during that day.

Motorized boaters were identified as anypagtaking in boating related activities while
on any type of waterborne vessel watimotor (e.g., powerboats, pontoon boats, and/or personal
water crafts). Nommotorized boaters were classified as any vigsnticipating in boating
related activities while on any type of waterborne vessel that did not have a motor (e.g., salil
boats, kgaks, paddle boats, canoes, and/or stgmpaddle boardsghore anglers were any
individualspartaking in angling related activities while on the ground (e.g., shore, stream bank,
and/or pier). Boat anglergere any visitoparticipating in angling relat activities while on any
type of waterborne vessel (either motorized or-maniorized). Finally, beachisitorswere
identified asvisitors partaking in any beach related activities while on a beach, shom@line
shore (e.g., sunbathers, swimmers, wadand/or kite flyers).

0 Of the entire sample, boat anglers represented neadguaréer (24.6%), shore anglers
represented over o+idth (22.3%), motorized boatersdoted just under orféth (19.3%),
and noamotorized boaters (17.5%) and beach woisit(16.4%) represented the smallest visitor
segmentsTable 7.

Table 7. WaterBased Outdoor Recreatiors Acsivily Participation

Activity Type Valid Percentage n
Angling

Boat angling 24.6 139

Shore angling 22.3 126
Boating

Motorized boanhg 19.3 109

Non-motorized boating 17.5 99
Beach use

Beaching 16.4 93
Total 100.00 566

*Note. Percentages may not equal 100 because of rounding
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Section 24. Level of Experienceand Specialization

Outdoor recreation visitors have various level 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 éhnsylvania 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 repiieseating a t

i ke meo and seven representing da | ot 1ike

WBOR visitors were predominately repeat users; only 6% of survey respondents said that they
were visiting the Pennsylvania coastal section of Laketkedirst time (Table B

Those visitos who indicated their status as a repeat visvene then asked a series of follow
up questions pertaining to théawvel of experiencavith their primary activity in the area. On
average, visitors noted they spapproximately? days per month, 34 dagsr year, and 18
total years engaged in their primary WBOR activity

The majority of WBOR visitas considered themselves to be highly specialized in their primary
WBOR activity based on the mean scores for each narr@iaigle 10.

The highest rargd 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 pdi®egarding

this sample, 7 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 tiwdéthey 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 wa supported by the 48 of respondents who replied that this

narrative did not describe them at all.
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Table8 WaterBased Out doorlevlefEkperigrice oni st s o

Variable % or Mean n
First Time versus Repeat
First time visitor 6.2% 35
Repeavisitor 93.8% 531
Level of Experience
Average days per month recreating 7.30 days 508
Average days per year recreating 34.03 days 518
Average total years recreating 18.12 years 527

*Note. Percentages may not equal 100 because of rounding

Table9Q WaterBased Outdoor Recr eat i NarratigetEgsampleSct i vi ty

Specialization Type Narrative

[Fishing/boating/beach u$es my most important activity compared to
all other activitiesl purchase increasing amnts of equipment to aid in

Highly specialized this activity, participate in the activity every chance | get, consider
myself to be highly skilled in this activity, and frequently read articles
about this activity.

[Fishing/boating/beach u$es important, but | do other outdoor activitie
Moderate too. | occasionally read articles about this activity and purchase
specialization additional equipment to aid in this activity. My participation in this

activity is inconsistent, and | am moderately skilled in my activity.

[Fishing/boating/beach u$es an enjoyable, but infrequent activity that
is secondary to other outdoor interestem not highly skilled in this
activity, rarely read articles about this activity, and do not own much
equipment beyond the &ia necessities related to my activity.

Low specialization

Table l0WaterBased Outdoor Recreationistsd Activity

Specialization Type Mean . Not Neutral . A Lot
Like Me (%) (%) Like Me (%)
Highly specialized 5.57 17.1 5.1 77.8
Moderate specialization 4.37 19.9 38.7 41.3
Low Specialization 3.20 48.2 29.0 22.8

*Note. Percentages may not equal 100 because of rounding
@Response Code: 1Not at all Like Meand 7 =A Lot Like Me
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Section 25. Place Attachment

Outdoor recreationistsave varying levelsf attachment tmatural resourcedn this
study,WBOR visitorswere asked to indicate their level of attachment tdPgrensylvania
coastal section of Lake Erie. Three domains of place attachment were measured: 1) place
identity, 2) community and sociattachment, and 3) place dependefitese three place
attachment assessments were measured on a sev
di sagreedo and seven representing fAstrongly ag

0 Visitors strongly identified with the Pennsylvania cahsection 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 werestrongly attached to it (Table 11

0 Respondents indicated that they were largely attached to the catyanuwh social elements
associated with the Pennsylvania coastal section of Lake Erie. More thafotimtbe of
visitors agreed that people in the area were import to them, their friends and familgt ireside
the area, and thdyadmany ties to the locgdeople.

U 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 ar e the aneafranylother resodrce.y wo ul ¢
Moreover, more than twbfths of the sample disagreed that tiveguld enjoy theiprimary
activity at a lake other than Lake Erie

Table 11 WaterBased Outdoor Recreatiors Plac® Attachment

Disagree Neutral Agree

Variable Mean (%) (%) (%)
Place Identity
| identify strongly with this area 5.89 14.7 1.2 84.0
| feel very attached to this area 5.84 15.4 1.2 83.6
This area means a lot to me 5.76 16.3 1.1 82.7
Community and Social Attachment
The p®ple in this area are very important to me 5.48 16.6 1.6 81.8
Many of my friends and/or family live in this area 5.31 194 1.2 79.4
| have many ties to the people in this area 5.25 21.4 0.7 77.8

Place Dependence
No other place can compare to thiga for the types o
[primary activity | do here
I woul dndét substitute a
of [primary activity that | do here
The [primary activity that | do here, | would enjoy
doing just as mch at a similar lake

@Response Code: 1StronglyDisagree and 7 StronglyAgree

4.43 32.3 10.8 56.8

4.37 33.4 11.7 55.0

3.56 42.8 13.1 44.1
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Section 26. Recreation Experience Preferenceand Overall Satisfaction

Outdoor recreation visitotsave a variety of reasoasd motivationdor visiting natural
areasln this study WBOR visitors were asked to indicatteeimportance of various reasons for
visiting thePennsylvania coastal section of Lake Efieis assessment was measura@dseven
point scale, with omporeanedsgeandngeviaotrapr as
i mp o r Eueher vsitors werealsoasked to evaluate tieveralllevel of satisfaction with
their visit to thearea.This measurement of overall experience quality was measured on a six
point scale wereme r epresented Apooro and si X represen

I n g e anpyment of nafuie esbBapé ,exciiemend fisimilarpeoplé , Aphysi cal fi
and Af ami | ywetethg mimdrygasonefgr sigiting with over 8b of visitors
citing these rasons as importagtable 13.

Ho we vohallengeBeekingd  &aplly seeking wer e | ess | i lkashsy t o be
for visiting with about 820 or less citing these reasons as important to Bexinsylvania
coastal section of Lake Erie visit.

Overall satisfaction was als@ry high with nearly 8% indicating their overall trip that day
was eithewvery goodexcellent or perfect (Table )3This evaluation wasonsistent with prior
research.
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Table 12 WaterBased OutdooRecreation s Rexeation Experience Preferences

. Unimportant Neutral Important
Variable Mean (& ) (%) p(% )
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
AchievementExcitement

To experience adventure & excitement 6.00 12.2 1.4 86.4

To feelexhilarated 5.94 8.6 1.2 90.2

To have thrills 5.79 12.9 14 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 jhysically 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 opsrt 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 oO60trophy¢ 434 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

*ltem includes anglers only

aResponse Code: 1Mot at all Importanaind 7= Extremely Important

Over al

Table 13 WaterBased Outdoor Recreationists©o
Mean Valid Percentags
Poor Fair Good Very Good Excellent Perfect
1) (2) (3) (4) ) (6)
4.63 2.5% 5.3% 7.8% 25.2%0 29.%% 29.8%

Note.Percentages may not equal 100 because of rounding.

@Response Code: 1Poor and 6= Perfect
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Section 27. Perceptions ofEnvironmental and Recreationimpacts

Outdoor recreatinists have various perceptions towards general environmental and
recreatioAinduced 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
aseen point scale, with one indicating that th
that the i mpact Wes questighsneelje asked o establisheanaseline for
further evaluation of specific impacts.

0 Overall, visitors indicate that environmental impacts presented more of a problem as opposed
to recreation impactsn Lake ErigTable 14.

u Of the environment al | mpacts, fAinvasive speci
patternso, and Awera thembdpervasivie gnpalcts viith mooerthsirn55% of
visitors noting these impacts as problematic

O A vast majority of respondents (86%) indicat e
problem.

U In terms of recreation impactsearly twothirds of the samle reported thailitter on beaches
and shorelin@ , ovérgment overegulation of boaters and anglers afefiysand awareness of
waterbased recreationusers and dieudd iwerae not )a probl em (°

Table 14 WaterBased Outdoor Recreatient Pei@eptions of Generhbhke Erielmpacts

Not a
Variable Mean Problem Ne(;tral ProOBIem
(%) (%) (%)
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., sewag 220 85.6 2.8 11.6
Recreaibn Impacts
Litter on beaches and shoreline 2.99 64.4 10.9 24.7
Government overegulation of boaters and anglers 2.92 66.1 14.9 19.0
Safety and awareness of wabersed recreation user 2.65 64.7 27.2 8.1
Public access to Lake Erie 2.48 69.8 183 11.9

aResponse Code: 1Not a Problenand7 = Major Problem
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Section 28. Pro-Environmental Behaviors

Outdoor recreation visitors have various levels of environmental beliefs which have been
shown to influence behaviors. In this stulBOR visitors were asked to indicateow
frequently they engaged in various fgovironmentabehaviors This assessment was measured
onasevenpointscaje wi th oneneepm@seadtemgr éipresenting

U Overall, WBOR visitors indicated moderate llsvef environmentabehaviorswith mean
scores ranging from 3.14 to 5.8Bable 15.

U The primary environmentdlehaviorsv e r lavatdéh television specials on the environndent
a n diwillfstop buying a product if it causes environmental probtemsw i te lthannthwee
fourths of visitors citing that they frequently engagecdestebehaviors

U The least frequently employed environmetuahaviorsverefil contribute money and/or time
to an environmental or wildlife conservation greum  &attehd gublt hearings and/or
meetings about the environmemss less than half of the visitors engaged in thebaviors

Table 15 WaterBased Outdoor Recreatiors Pre-EnhvironmentaBehaviors
Infrequently Neutral Frequently

Variable Mean (%) (%) (%)

| watch television specials on the environmen 5.39 16.6 0.7 82.7
I WI|.| stop buying a product if it causes 514 19.7 19 28.4
environmental problems

| read conservation or environmental magazir 452 27 2 10.4 62.4
blogs, and/or newsletters

| vote foror against a pp!ltlcal candldat_e 451 235 25 6 50.9
because of his/her position on the environmel

| contact a government agency to get info or 4.32 327 16.4 50.9
complain about an environmental problem

I coptrlbute money and/or time to an 3.78 38.0 17.3 44.7
environmetal or wildlife conservation growp

| attend public hearings and/or meetings abot 3.14 63.3 111 25 6

the environment
aResponse Code: 1Neverand7 = Always
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Section 29. Beliefs in Global Climate Change

Outdoor recreationistsalwe various pergaions towardglobal climate chang@GCC). In
this study, WBOR visitorsrere asked to indicatbeir beliefs in the occurrence GICCand
their beliefs in the anthropogenic causatiol@fC. These two assessments were measured on a
severpoi nt scale, with one representing fAcompl et
Afcompl etely agreeo.

In general, visitors indicated high levels of belief in the occurrenGG& around the world
with mean scoresanging from 3.81 to 5.46 (Table )16

The highest rated beliefs in the occurrenc&GICw e r tiee agas affected by drought are
i ncr e as thenngrberafifldodirig events are increasing wi t h mofoughst han tF
of the sample agreeiribat these instances are happening around the earth

More than twethirds of the sample agreed that Lake Erie water quality is decreasing and Lake
Erie water levels are changiag a result o6CC.

The lowest ratetieliefin the occurrence dsCCw a ghe @mount of ocean ice is decreasing
as less thandif of the samplagreedwith the item.

Overall, visitorsnoted even higher levels of beliefstire anthropogenic causation of GCC
around the worlgwith mean scoreanging from 4.97 to 6.31 (Table )17

The highest rated beliefs in taathropogenic agsation oflGCCw e r pgllution from
factorie® a bukhingffossil fuels, such as oiland adal wi t h 83fwofthe sample n
agreeinghat these instances contribute to changes in climate around the earth.
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Table 16 WaterBased Outdoor Recreatin i Beliessdn the Occurrence &CC

. 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 tractic 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 Greladkes 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

@Response Code: 1Gompletely Disagreand7 = Compldely Agree

Table 17. WaterBased Outdoor Recreatiors Bedieds in the Anthropogenic Causation@EC

. 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

aResponse Code: 1Gompletely Disagreand7 = Completely Agree
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Section 3. Water Level Results

This portion of theeport discussehefindings for those WBOR visitors who
participated in the water level sgbmple = 282. Table 18below presentthe participation in
the study by survey version ssample.This section has three distinct purposesolgdsess
Vi sitorsd percept i otoassasdthewxdentehat wates levellconditibnga n g e s
i mpacted visit or sviesault3)dmassess theextenetlzat visitons engloyed
strategies to cope with water level conditions.

Table 18 Water Level Sulsample Response Rate

Attempted Interviewsn) 303
Completed Interviewsn) 282
Reponses Rate 93.0%
Percent of OverdSample 49.8%
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Section 31. Perceived Awareness of Water Levsl|

One goal of this study was to assess Vvisit
the Pennsylvania coast al section of Laske Eri e
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 fino changeo and t sesporelents wesepaskeds e nt i
to indicate their awareness of specific low water level impacts on a seven point scale, with one

representing ficompletely disagreeo and seven

U Visitorsindicated their overajperception ofvaterlevel changswas relatively low, with a
mean score of 2.3%able 19.

0  While nearly onehird of visitors(32%)noted they were aware of no changes in water levels,
more than twethirds of visitors indicated various levels of awareness towards watér leve
changes.

0 For theawarenessf specificlow water level impacts, visitors generally reported relatively low
levels of impact awareness, with mean scores ranging frdht@2.81 (Table 20

0 Itis important to note that more than ttfords of the sanple disagreed they noticed each of
the eleverlow water level impact items. These findings, howewareinterpreted with
caution.

U Taken at face valu¢hese low mean scores suggasitors were unawaref low water
level impactsYet, when consideripthe study context, visitors did not perceive specific
low water levelconditions to be impactful because these conditions were primarily not
present at the time of the study.

U When accounting for thactualwater levelconditions encounterge.g., 12 feet above
the long term averagelesults suggesisitors were indeed largely perceptive and aware
of theactualwater level conditions which they experienced.

U To summarize, visitors were largely awarebéngesand impacts related twater level
condtions within the Pennsylvania coastal section of Lake Erie.
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Table 19 Overall Awarenes®f Water Level ChangesWater Level Sulsample

Mean Valid Percentages
No Change Major Change
1) (2) (3) (4) 5) (6) (7)
2.39 32.3% 21.6% 32.3% 5.7% 53% 2.1% >1%

Note. Percentages may not equal 100 because of rounding.
@Response Code: 1 = No Change and 7 = Major Change

Table 20 Awareness of Specificow Water Level ImpactsWater Level Suisample

Variable Mean Disagree Neutral Agree

(%) (%) (%)
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 ater levels within marinas 2.68 67.2 16.6 16.2
Beaches becoming larger and extending further into the 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 le 2.43 71.2 18.9 9.9

More boats and docks resting on dirt/mud than in past ye 2.42 73.2 16.0 10.8
An increase in boat propellers & boat keels striking botto 2.35 73.8 16.0 10.2
Lake Erie experiencing record low water levels 2.31 73.7 17.9 8.4

Note. Percentagemay not equal 100 because of rounding.
aResponse Code: 1 = Completely Disagree and 7 = Completely Agree
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