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         Executive Summary 
A quantitative analysis of Grand Lake O’ the Cherokees (GL) Watershed was commissioned 

by the Grand Lake o’ the Cherokees Watershed Alliance Foundation (GLWAF) through a 

grant provided by Oklahoma’s Grand River Dam Authority (GRDA) and conducted by the 

Communication Research Lab (CRL) in the Department of Communication at Pittsburg 

State University.  

The 2015 Grand Lake Watershed Community Survey was publicized and posted through 

various social media sites, received local news coverage, was presented at a variety of local 

community meetings (e.g., Masons, Rotarians). It was also distributed by various 

stakeholder groups and targeted through multiple online email campaigns. Over 1, 015 

people participated in the survey representing all regions in the watershed area across 

Oklahoma, Kansas, Missouri and Arkansas.  

The GL watershed survey was inspired by a previously employed EPA backed watershed 

survey. This study served as the framework for the development of the GL Watershed 

survey items. Watershed community members were surveyed on a variety of factors 

including: the importance of water quality to the region, the perceived severity of the known 

pollutants contributing to poor water quality, the consequences of poor water quality to the 

GL region, as well as their perceived personal and economic impact on water quality. An 

emphasis was placed on proper septic tank maintenance and repair. Participants were 

additionally surveyed about how they preferred to receive future watershed-related 

information and behaviors or actions they were willing to try in order to preserve the water 

quality in the GL Watershed region. In exchange for participation respondents were able to 

register for a complimentary weekend getaway to Monkey Island, Oklahoma.  

The following document includes information on the project’s background, research 

methodology, sample description, report of findings, and exploratory analysis of regional 

differences in attitudes and behaviors, a copy of the survey instrument, a sample of the 

promotional materials used to recruit participants and charts and graphs to visualize these 

findings.  

Overall the regional attitudes of watershed residents indicated that the primary concerns are: 

littering and illegal dumping, chemical and manufacturing processes, commercial poultry 

operations and improperly maintained septic systems. Regional differences were found on 

several of these factors. Residents reported that both the scenic beauty and access to water 

for boating/sailing and personal watercraft purposes are important recreational activities, 

followed by eating the fish and swimming in GL Watershed resources.  

Currently the perceptions of overall water quality are good. Concerns toward activities such 

as fishing and eating fish from the water resources remain. The issues of trash and debris as 

well as algae growth have the highest perceived severity to the quality of water. This 

explains why the consequences of poor water quality, specifically, reduced quality of 

recreational activities and excessive plants/algae were found to be of the greatest concern.  
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The behavioral practices data was enlightening. Although 46% of those responding 

indicated they were willing to try making a rain garden, 44% indicated they “never heard of 

it” or “had heard, but weren’t familiar with the practice.” Furthermore over 80% of 

members report they are willing to follow pesticide application instructions and properly 

dispose of household wastes (CFL lightbulbs, and batteries), yet only 60% report actually 

disposing of waste properly and only 44% report follow the guidelines for pesticide 

application. While 73% of the participants report they are willing to use lawn fertilizer at or 

below the manufacturers guidelines, only 20% at actually do so. These findings support the 

need for ongoing educational and community outreach to GL watershed community 

residents. 

It is important to note that many of the behavioral decisions are impacted by key factors 

such as the out-of-pocket expense (32%), their own physical abilities (29%) the 

environmental benefit of the practice (30%) and the equipment needed to perform the task 

(24%).  

Residents report being more responsive to community-based environmental groups opposed 

to state regulatory agencies. A central repository of publicly available information regarding 

GL Watershed activities is recommended. 

A core component of the study examined septic tank use practices watershed-wide. Given 

that the survey analyzed a variety of individuals throughout the watershed those which 

responded as owning/operating a septic tank represent a small portion of the total sample. 

Of those owning a septic tank nearly 50% reported that reminders from local health 

departments regarding septic upkeep would be beneficial, yet a majority do not think a local 

government agency should be responsible for inspection and or maintenance. Furthermore 

68% of septic tank owners report not having any problems in the past 5 years.  

There are a few notable limitations to the findings concerning regional differences. There 

were not enough respondents originating from within the hydrologic unit code (HUC) 

regions 2 and 3, so these regions were collapsed into HUC region 1 and thus represent a 

larger geographic area of the watershed with fewer respondents, compared to HUC regions 

8, 9, and 10. Given that numerous efforts were made to reach participants electronically in 

the upper regions of the watershed, in addition to community and social networks of 

relevant civic organizations it is recommended that future efforts use direct, interpersonal 

efforts to collect data from individuals living in this region. It is recommended that 

additional efforts be made to initiate, establish and maintain relationships between the upper 

and lower watershed residents and WRAPS groups. 
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                      Watershed and Project Background 
The Grand Lake O’ the Cherokees (GL) watershed is located in the foothills of the Ozark Mountains, 

mostly in the State of Oklahoma, in Delaware and Ottawa Counties. The primary river in the 

watershed, the Neosho River, enters the watershed in northern Oklahoma between Craig and Ottawa 

Counties. Below the confluence with the Spring River at Twin Bridges State Park in Ottawa County 

near the town of Wyandotte, the Neosho River is alternately known as the Grand River. Waters from 

the Neosho, Spring and Elk watersheds flow into the waters of the GL Watershed. 

Other significant flood sources in the watershed include Tar Creek, Elm Creek, Sycamore Creek, Lost 

Creek, Fourmile Creek, Honey Creek, and Whitewater Creek. The Grand Lake O’ the Cherokees (or 

Grand Lake, as it is often abbreviated) is formed by the Pensacola Dam near the Town of Disney, OK. 

The dam was completed in 1940 and is administered by the Grand River Dam Authority (GRDA). The 

GRDA was created in 1935 as a conservation and reclamation district for the waters of the Grand 

River. It operates the Grand Lake Reservoir and the hydroelectric facilities in the Pensacola Dam. The 

mean elevation of Grand Lake is 742 feet above sea level. At this elevation, the lake has a 1,300-mile 

shoreline and a surface area of 72.7 square miles. 

The Grand Lake (GL) watershed is located within the four states of Arkansas, Kansas, Missouri and 

Oklahoma. It also traverses two separate Environmental Protection Agency Regions, includes 

numerous Tribal areas, and has many county and local governments within its boundaries. Impaired 

waters caused by nutrient (most notably phosphorous) pollution are widespread throughout the Grand 

Lake watershed. Each of the three major watershed rivers (Neosho River, Spring River, and Elk River) 

has nutrient impairment and each flows into Grand Lake and other reservoirs.  

In early 2015 the Grand Lake Watershed Alliance Foundation (GLWAF) was awarded a bid from the 

Grand River Dam Authority (GRDA) to explore the attitudes and behaviors of community members 

within the Grand Lake Watershed region. GLWAF contracted the Communication Research Lab (CRL) 

at Pittsburg State University to assist with survey development, and the online hosting of the 

community survey.  

Participants in this study were reached multiple ways including: talks and workshops with community 

members across the 4-state region, social media access, targeted email campaigns to those throughout 

the greater watershed region, and a public panel hosted through the Qualtrics Survey platform.  

Copies of the social media posts and recruitment announcements are included in the Appendix of this 

document.  Multiple forms of data collection continued through November 7, 2015. Participants were 

incentivized and offered the opportunity to enter an email address for a random drawing that included 

hotel accommodations and a round of golf on Monkey Island at the Shangri-La Resort in exchange for 

their participation. An abbreviated version of the project timeline is provided below. 

 Comm. Research Lab Contracted ……………………. March 2015 

 Survey Development Complete………………………. March 2015 

 Survey Distribution Begins…………………………… March 2015 

 Targeted Email Campaign Begins……………………. May 2015-November 2015 

 Public Online Panels…………………………………. October 2015 

 Data Analysis and Interpretation Begins……………… November 2015 
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                            Method 
In order to understand differences in perceptions, behaviors, and attitudes throughout the 

Grand Lake Watershed a series of quantitative statistical tests were computed. A description 

of the survey along with the scales used to assess these variables are provided below.  

Demographic Data 

Standard demographic data was collected including: sex (male/female), age (less than 18, 18-

24, 25-34, 35-44, 45-54, 55-64, and 65+ years of age), education level (some high school, 

high school diploma/GED, some college, 2 year college degree, 4 year college degree, 

graduate or professional degree), income (less than $24,000, $25-49,999, $50-74,999, $75-

$99,999, $100,000 or more. 

Participants were asked to identify their status in relation to the watershed by indicating 

whether they were: (a) resident of a community in the watershed, (b) frequent visitor to areas 

of the watershed, (c) local commercial business owner in the watershed, (d) local 

farmer/agricultural operator, (e) local business owner relying on water resources (e.g., 

marinas, float guides), and (f) other.  

Regional presence.  Property status (rent, own, neither), lot size (1/4 acre or less, ¼- 1 acre, 

more than 1 and less than 5 acres, and 5 acres or more), length of residency (less than 1 year, 

1-5 years, 5-10 years, 10-20 years, 25+ years), agricultural affiliation (owner/operator of an 

agricultural operation, forested land, rural recreational property, none), location of residency 

(in a town/village/city, in an isolated rural non-farm residence, rural subdivision/development, 

farm and other. 

Decisions.  Participants were asked to indicate if they made home and lawn care decisions in 

their household as either yes or no. They were further asked if they (1) used a professional 

lawn care service for mowing, (2) used a professional lawn care service for mowing and 

fertilizing, (3) used a professional services for fertilizing and pest control, and (4) used a 

professional lawn care service for mowing, fertilizing, and pest control.  

Knowledge 

General Knowledge. A general question was asked that allowed participants to self-report a 

response to the question: Do you know where the water goes when it runs off your property? 

With “Yes, it goes to _____” or “No, I don’t” as response options.  

Previous Channels/Methods of Received Information: Participants were asked to indicate in 

the past 12 months how they have received information about water quality issues in the 

Grand Lake Watershed (i.e., newsletters, Internet, radio, newspaper, workshops, talking with 

others, none of the options, or others).  

Preferred Future Channels/Methods of Received Information Similar to the above question 

participants were asked from whom would they like to receive watershed-related information 

from in the future (i.e., newsletters, Internet, radio, newspaper, workshops, talking with 

others, none of the options, or others). 
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Reported Trust in Common Sources of Watershed-related Information 

Public trust. In order to determine the sources of information that community members trust 

participants were asked to indicate their trust in a variety of stakeholders regarding 

environmental stewardship including: local watershed project, local government, U.S. 

Environmental Protection agency, state university extension, Dept. of Agriculture, State Dept. 

of Environmental Quality (DEQ), environmental groups, local garden center, lawn care 

company, local community leader, neighborhood friends, and Grand River Dam Authority 

(GRDA). The responses choices included statements ranging from not at all to very much, 

with not familiar as an option.  

Attitudes 

A series of questions were created to gauge how members of the watershed community 

perceived the quality of water in the Grand Lake watershed for use. Additional questions were 

asked to rank the activities of importance related to watershed use.  

Water Quality for Use. Participants rated the quality of water in the Grand Lake watershed for 

7 specific activities including: boating/sailing, personal watercraft, and/or canoeing/kayaking; 

for eating the fish caught in the water; for swimming; for picnicking and family activities near 

the water; for fish habitat/fishing; for scenic beauty/enjoyment; or camping/RV near the 

water. Each activities was assessed on a scale ranging from poor to good with I don’t know as 

an option.  

Importance of Water-related Activities: Participants rated the importance of each of the 

activities including: boating/sailing, personal watercraft, and/or canoeing/kayaking; for 

eating the fish caught in the water; for swimming; for picnicking and family activities near the 

water; for fish habitat/fishing; for scenic beauty/enjoyment; or camping/RV near the water 

and waterfront homeownership as an option.  

Personal-Economic Impact on Water Quality. A 13-item scale consisting of 5 sub-dimensions 

was used to assess factors related to personal impact, responsibility, importance of water 

quality, economics and lawn and yard maintenance.  Two items were included to assess 

personal impact and includes statements such as “My actions have an impact on water 

quality”; “What I do on my land doesn’t make much difference in overall water quality;” 

value/importance of water quality was assessed by statements such as “The economic stability 

of my community depends upon good water quality,” and “The quality of life in my 

community depends upon good water quality;” lawn and yard maintenance impact was assess 

by statements such as “The way that I care for my yard can influence water quality in local 

streams and lakes,” and “Lawn and yard practices do not have an impact on local water 

quality;” economic value was assessed by statements such as “It is okay to reduce water 

quality to promote economic developmentR,” and “It is important to protect water quality even 

if it impacts economic development;” and finally the personal action/responsibility dimension 

was assessed by 5-items including statements such as: “It is my personal responsibility to help 

protect water quality,” and “It is important to protect water quality even if it costs me more.” 

All dimensions were measured on a 5-point Likert scale ranging from strongly agree to 

strongly disagree.  
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Perceptions 

Perceived severity of water impairments. Participants were asked to indicate how much of a 

problem 11-specific pollutants were in their area: sediments/silts/soil, nitrogen, phosphorous, 

E.coli/bacteria, Trash/Debris, Oil and grease, Algae growth, invasive aquatic, plants and/or 

animals, flow alteration/water level management, habitation alteration (dredging/channel 

changes), high water temperatures by indicating if each was not a problem to a severe 

problem, with don’t know as a response.  

Sources of pollutants. Participants were asked to indicate whether they thoughts the items of: 

storm water run-off from rooftops and/or parking lots; storm water runoff from streets or 

highways; droppings from geese/ducks or other water fowl; pet waste; littering and illegal 

dumping of trash; land development or redevelopment; landfill(s); stream channel erosion; 

dredging of streams, rivers, or lakes; removal of shoreline vegetation; stream banks or 

shoreline modification/destabilization; and draining and filling of wetlands; outputs from 

marinas and/or recreation boats; soil erosion from farm fields; soil erosion from 

shorelines/stream banks; excessive use of lawn fertilizers and/or pesticides; improperly 

maintained septic systems; manure from farm animals; use of poultry litter and livestock 

manure as fertilizer; commercial poultry operations; stockyards; hog and other livestock 

commercial operations; food processing plants; chemical industries and manufacturing 

processes.  Participants were asked if each was not a problem to a severe problem, with don’t 

know as a response option. 

Consequences of Poor Water Quality. Participants were asked to indicate how much of a 

problem they perceived some general issues were in their area of the watershed. The question 

stated: “Poor water quality can lead to a variety of consequences for communities. In your 

opinion, how much of a problem are the following issues in your area? The issues assessed 

were: contaminated drinking water, beach closures, contaminated fish, loss of desirable fish, 

reduced beauty of lakes or streams, reduced quality of water recreation activities, excessive 

aquatics plants or algae, and odor. The responses were gauged on a scale ranging from not a 

problem to a severe problem, with don’t know as an option.  

Familiarity with Behavioral Practices. A series of questions were included in order to 

determine if participants knew or had experience engaging in prosocial environmental 

behaviors such as: applying lawn fertilizer at or below manufacturer’s guidelines, create a rain 

garden, use a mulching lawn mower, leave unfertilized buffer zone next to the shoreline, keep 

grass clipping and leaves out of the roads, ditches, and gutters, follow pesticide application 

instructions for lawn and garden, use phosphate free fertilizer, recycle automotive oil, dispose 

of pet waste properly, properly dispose of household wastes (chemicals, batteries, florescent 

bulbs), use rain barrels, restore/enhance wetland, plant vegetation shoreline buffer, protect 

streambanks and/or shoreline with vegetation. Each item was assess on a scale ranging from 

I’ve never heard of it, I’ve never heard of it but I’m not very familiar with it, I am familiar 

with it, but I’ve never done it, I have tried it but I no longer do it, I currently use it and Does 

not apply.  
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Willingness to Engage in Behavioral Practices. Similar to the description above, participants 

were asked to indicate if they would be willing to try engaging in prosocial environmental 

behaviors such as: applying lawn fertilizer at or below manufacturer’s guidelines, create a rain 

garden, use a mulching lawn mower, leave unfertilized buffer zone next to the shoreline, keep 

grass clipping and leaves out of the roads, ditches, and gutters, follow pesticide application 

instructions for lawn and garden, use phosphate free fertilizer, recycle automotive oil, dispose 

of pet waste properly, properly dispose of household wastes (chemicals, batteries, florescent 

bulbs), use rain barrels, restore/enhance wetland, plant vegetation shoreline buffer, protect 

streambanks and/or shoreline with vegetation. 

Factors Impacting Behaviors. Participants were asked “When you make decisions about 

changing your lawn care and/or storm water practices, how important is each of the 

following?” The choice included: personal out of pocket expenses, my own views about 

effective lawn and yard maintenance; how easily the new action fits with my current practices; 

my own physical abilities; the need to learn new skills and techniques; too much time 

required; not having access to the equipment I need; lack of available information about a 

practice; no one else I know is using this practice, approval of my neighbors, restrictive 

covenants in my subdivision, don’t know where to get information or assistance about the 

practice, environmental damage caused by the practice, and environmental benefit of the 

practice. The response options ranged from not at all important to very important. A test 

question was inserted into the series of statements which stated “To ensure we have your 

attention, please select “important” 

Septic-Related Knowledge, Beliefs and Behaviors 

Sewage/Septic Issues. Participants were asked to disclose if they had a septic system. If they 

responded with a yes they were asked to report if in the past 5years they had experienced 

problems related to: slow drains, sewage backup in house, bad smells near tank or drain field, 

sewage on surface, sewage flowing to ditch, frozen septic, none, don’t know and other.  

General attitudes toward septic-related issues. Using yes or no questions participants were 

asked to report if a reminder form local health department regarding inspection/maintenance 

of your septic system would be helpful, if local government should handle septic inspection 

and maintenance, and if their septic system had a trench or a drain bed. 

Septic Warning Signs. Participants were asked to indicate how they would know their septic 

system was not working properly: slow drain, sewage backup in the house, bad smells, toilet 

back up, wet spots in lawn, pumping tank monthly or more, straight pipe to ditch, frozen 

septic, don’t know, and other. Respondants were encouraged to check all that apply.  

Septic Experience. Participants were asked to indicate their level of experience with a variety 

of practices including: septic system maintenance, septic system repair, septic system 

replacement, not placing trees and shrubs over septic’s, inspection of septic system for size 

and condition. Each item was assess on a scale ranging from I’ve never heard of it, I’ve never 

heard of it but I’m not very familiar with it, I am familiar with it, but I’ve never done it, I have 

tried it but I no longer do it, I currently use it and Does not apply. 
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Septic-related Willingness to Try/Engage. Similar to the above question participants were 

asked to indicate their willingness to try proper septic-related practices including: septic 

system maintenance, septic system repair, septic system replacement, not placing trees and 

shrubs over septic, inspection of septic system for size and condition- using a yes, no and 

maybe response format.  

Open ended questions. Two open ended questions were included which asked “In the past 2 

years have you or someone in your household taken action in your home, yard, or community 

to protect our water resources?” “Are there any environmental concerns regarding the Grand 

Lake watershed that you feel are important?” A complete list of these responses are included 

in the “Open-ended Questions” section of this document.  
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        Sample Demographic Characteristics 

 

AGE 

   

                EDUCATION 

 

Male, 220, 38%

Female, 353, 
62%

SEX
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INCOME 

 

OWNERSHIP STATUS 

 

OWNERSHIP-ACERAGE 

             



2015 GL Watershed Study 17 
 

 

 

 

LENGTH OF WATERSHED RESIDENCY 

            

 

OWNER/OPERATER 

            

 

TYPE OF RESIDENCY    
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Report of Findings  
Sample Description  

A total of 1,013 individuals participated in this online watershed-wide data collection effort between March 

and November of 2015. Of those who logged on 912 completed the survey representing a 90% completion 

rate. The data set was then analyzed and non-qualified participants were removed from the sample including 

those under 18 years of age (n=26), those who took less than 5 minutes or longer than one hour to complete 

the survey (n=66), and those who did not complete some or most the survey scales (n=112). This left a total 

of 708 participants included in this analysis. 

Of those participating 31.2% were male, 61.6% were female. Participants ranged in age from 18-24 years of 

age (7.8%), 25-34 (17.8%), 35-44 (17.9%), 45-54 (15.9), 55-64 (22.8%), and 65+ (17.8%).  Participants 

were fairly educated with less than 1% having only some high school education. Many (n=100) achieved a 

high school diploma/GED (17.4%), and still others (n=142) had some college (24.7%), a 2-yr college 

degree (n=60, 10.5%), 4-yr college degree (n=162, 28.2%), or graduate/professional degree (n=105, 

18.3%). Incomes ranged with (n=93, 16.3%) of the sample earning less than $24,999 annually, (n=155, 

27.2%) earned $25--49,999 annually, (n=138, 24.2%) earn $50-74,999 annually, (n=70, 12.3%) earn $75-

99,999 annually, and (n=114, 20%) earn $100,000 or more annually. Most respondents were homeowners 

(76%) who owned ¼ acre or less of land (37.94%), between ¼--1 acre (26.40%), 1-5 acres (19.41%), or 5 

acres of more (16.26%). A graphic representation of this sample description is included in the following 

pages.  

Participants length of residency within the watershed varied with 11.5% residing for less than 1 year, 30.7% 

residing between 1-5 years, 22.03% living between 5-10 years, 24% reported living in the watershed for 10-

20 years, and 12% residing longer than 25 years. Of those responding 39 participants reported they were 

owners/operators of agricultural operations, maintained forested lands (n=29), and 35 others were rural 

recreational property owners. 

Most reported living in towns, villages or cities within the watershed (56%), still others lived in rural, non-

farm residences (14.54%), rural subdivisions or developments (20.5%), farms (8.06%), or other locations 

(>1%). 

Questions of Inquiry 

Upon GLWAF’s request this survey was patterned after a previous watershed survey funded by the EPA. 

Using a similar methodological format allows for future compatibility of the data. The GL Watershed 

survey was adapted so that additional items related to the quality of communication concerning watershed 

issues were included. A description of the items measured are provided below. 

Knowledge. Participants were asked a general question “Do you know where the water goes when it leaves 

your property?” Results indicated that overwhelming participants do not know (n=452, 64.36%) where 

water goes when it leaves their immediate area. Participants (n=252) who indicated “yes” were prompted to 

indicate where they believed the water went. A list of these responses has been provided within the “Charts” 

section of this report.  
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Information sources. In order to better understand how individuals within the watershed receive information 

a communication audit was conducted. This information allowed us to learn how participants heard about 

water quality issues in the watershed over the past 12 months, how they would prefer to hear of them in the 

future, and the sources of information that found trustworthy, and by extent most credible.  

 

Information Received in the Past 12 months. 

 

Prefer to Receive Information about Water Quality Issues in the Future. 

                      

Public Trust in Information Sources. 

Results from the communication audit with watershed stakeholders indicates that currently most information 

related to the watershed over the last 12 months has filtered through social and interpersonal networks 

(50.58%) or the Internet (39.60%).  However moving forward in the future watershed community members 

would prefer less reliance on the social/interpersonal word-of-mouth communication (WOMC) (23.33%) 

and instead prefer formal communication channels such as newsletters (46.84%) which is easily accessible 

on mediums such as the Internet (46.49%). Encouragingly only 15% of participants reported not wanting to 

receive future information about water quality issues in the GL watershed.  
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Beyond understanding how to best approach members of the watershed through formal communication this 

project sought to understand who would be the best source to deliver this information. A dominant 

dimension of source credibility is trust, audiences believe who they trust, so the source of information 

regarding the watershed matters. Results presented in Table 1 indicates audiences “very much” trust sources 

such as local watershed groups (34.61%) and State University extension (39.65%) while only “moderately 

trusting” neighbors/friends (38.96%) and local garden centers (38.96%) and “slightly trusting” local 

community leaders (30.36%) and lawn care centers (29.22%) and “not trusting” environmental groups 

(17.74%), the U.S. EPA (13.91%) and lawn care companies (17.04%).  

We would consider the above a replication of previous findings from a recent 2015 Grand Lake Watershed 

Alliance Foundation report submitted in Q2 of 2015 which also indicated the “trusted” sources noted above 

held the highest degree of source credibility among members of the GL Watershed.  

Overall Water Quality. Participants were asked to report their perception of the overall water quality in the 

GL Watershed for a variety of recreational activities on a scale of 1-poor to 3-good, with I don’t know as an 

option. More than half (53%) reported the water quality was good for boating/sailing, personal watercraft, 

canoeing and kayaking, and picnicking/family activities near the water (57%), for scenic beauty and 

enjoyment (68%), camping/RVing near water (53%), and almost half (45%) reported the water was good for 

fishing and fish habitats.  Although “poor” ranking of water quality were minimal overall 15.4% reported 

poor water quality for activities such as fishing, or eating fish caught in the waters of the watershed (10.1%). 

A graph that charts these responses is provided in the “Charts” section of this document entitled “GL 

Watershed- Water Quality Rating.” A breakdown of the regional differences amongst the HUC regions 

within the GL Watershed is provided in the next section of the manuscript. 

 

Table 1: Level of Public Trust in Information Sources 

 Not at all Slightly Moderately Very much Not familiar 

Local watershed project 4.35% 9.57% 31.48% 34.61% 20.00% 

Local government 10.78% 24.87% 42.61% 15.48% 6.26% 

U.S. Environmental Protection Agency 13.91% 19.30% 33.22% 26.61% 6.96% 

State University extension 4.00% 13.39% 30.26% 39.65% 12.70% 

Department of Agriculture 7.13% 13.57% 38.78% 33.57% 6.96% 

State Department of Environmental 

Quality (DEQ) 
10.61% 16.70% 31.30% 22.09% 19.30% 

Environmental groups 17.74% 24.00% 31.83% 17.91% 8.52% 

Local garden center 10.61% 25.57% 38.96% 17.39% 7.48% 

Lawn care company 17.04% 29.22% 35.13% 9.57% 9.04% 

Local community leader 14.61% 30.26% 34.96% 11.65% 8.52% 

Neighbors/friends 9.57% 25.74% 38.96% 20.35% 5.39% 

Grand River Dam Authority (GRDA) 7.64% 13.09% 33.64% 21.45% 24.18% 
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Importance of Recreational Activities. Participants were asked to rank a variety of common recreational 

activities in order of importance to those in the watershed region. Results presented in Table 2 indicate that 

beyond the scenic enjoyment of the lake, many reported the importance of boating/sailing and personal 

watercraft, followed by eating fist, swimming, picnicking, fishing, scenery, camping with waterfront 

homeownership being of least importance.  

 

TABLE 2: Importance of Recreational Activities 

 

# 

For boating/sailing, personal 

watercraft, and/or canoeing, 

kayaking 

166 118 100 95 87 78 42 22 708 

Eating fish caught in the water 56 126 97 67 101 91 95 75 708 

Swimming 64 103 155 141 86 70 62 27 708 

Picnicking and family activities near 

water 
63 124 125 167 130 63 30 6 708 

Fish habitat/fishing 86 79 60 79 132 154 100 18 708 

Scenic beauty/enjoyment 192 101 89 73 73 122 46 12 708 

Camping/RV near water 31 36 61 63 72 91 265 87 706 

Waterfront Home Ownership 50 21 21 23 27 39 66 433 680 

Total 708 708 708 708 708 708 706 680 - 

 

Personal Responsibility & Economic Impacts. A 13-item scale consisting of 5 sub-dimensions was used to 

assess factors related to personal impact, responsibility, and importance of water quality, economics and 

lawn and yard maintenance.  Two items were included to assess personal impact and includes statements 

such as “My actions have an impact on water quality”; “What I do on my land doesn’t make much 

difference in overall water quality;” value/importance of water quality was assessed by statements such as 

“The economic stability of my community depends upon good water quality,” and “The quality of life in my 

community depends upon good water quality;” lawn and yard maintenance impact was assess by statements 

such as “The way that I care for my yard can influence water quality in local streams and lakes,” and “Lawn 

and yard practices do not have an impact on local water quality;” economic value was assessed by 

statements such as “It is okay to reduce water quality to promote economic development,” and “It is 

important to protect water quality even if it impacts economic development;” and finally the personal 

action/responsibility dimension was assessed by 5-items including statements such as: “It is my personal 

responsibility to help protect water quality,” and “It is important to protect water quality even if it costs me 

more.”  

Table 3: Sub dimensions of Personal Responsibility and Economic Impacts 

 n= M SD= 

Personal Impact 697 3.86 .86 

Value/Importance of Water Quality 697 4.13 .76 

Lawn & Yard care Maintenance Impact 697 3.90 .83 

Economics & Water Quality 697 4.08 .73 

Personal Action/Responsibility 697 3.58 .57 
Note: Higher scores indicate increased levels of agreement with each dimension. 
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Participants were asked to report their responses to these questions on a 5-point Likert scale ranging from 

strongly disagree to strongly agree. Results presented in Table 3 above indicates that overall members of 

watershed communities hold the highest level of agreement toward both the importance (M=4.13, SD=.76) 

and economic value (M=4.08, SD=.73) of water quality in the region. 

Perceived Severity 

-Water Impairments/Pollutants. Participants were asked to report how they perceived the severity of a 

variety of water impairments/pollutants including: sediments/silts/soil, nitrogen, phosphorous, 

E.coli/bacteria, Trash/Debris, Oil and grease, Algae growth, invasive aquatic, plants and/or animals, flow 

alteration/water level management, habitation alteration (dredging/channel changes), and high water 

temperatures. A breakdown of the below information is included in the charts section of this document 

entitled “Perceived Severity of Pollutants.” 

Table 4: Perceived Severity of Water Impairments/Pollutants 

 n= Mean= SD= 

Sedimentation 478 2.53 .96 

Nitrogen 360 2.48 1.05 

Phosphorous 360 2.57 1.07 

E.coli/Bacteria 449 2.60 1.09 

Trash/Debris 564 2.86 .91 

Oil & Grease 465 2.39 1.02 

Algae Growth 503 2.74 1.00 

Invasive Aquatic Species 454 2.53 1.02 

Flow/Water Mgmt. 425 2.42 1.05 

Habitat Alteration 394 2.13 1.04 

High water Temperatures 420 2.23 1.03 
Note: The above results have removed “I don’t know” responses thus show a lower n- value. Responses ranged 

from 1- not a problem to 4- a severe problem. Higher numbers indicate increased perceived severity of the listed 

pollutants.  

 

Respondents indicated that issues such as trash/debris (M=2.86, SD=.91) and algal growth (M=2.74, 

SD=1.00) are perceived as the most severe factors impacting water quality while factors such as high water 

temperatures (M=2.23, SD=1.03) and habitat alterations (M=2.13, SD= 1.03) are perceived as the factors 

that pose the least severity of water quality.  

--Consequences of Poor Water Quality. Participants were asked to report how they perceived the severity of 

the consequences of poor water quality which included 8 items: contaminated drinking water, beach 

closures, contaminated fish, loss of desirable fish, reduced beauty of lakes or streams, reduced quality of 

water recreation activities, excessive aquatics plants or algae, and odor.  
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As in the prior example the responses were gauged on a scale ranging from not a problem to a severe 

problem, with don’t know as an option. The “don’t know” responses were removed from the data set and 

Table 5 documents the perceptions of severity to the consequences of poor water quality. 

 

Table 5. Perceived Severity of Consequences of Poor Water Quality 

 n= M SD 

Contaminated Drinking Water 581 1.94 1.03 

Beach Closures 559 1.89 1.01 

Contaminated Fish 521 1.98 1.01 

Loss of fish species 487 2.03 1.03 

Reduced beauty of lakes/streams 593 2.21 1.00 

Reduced quality of recreational 

activities 
586 2.20 1.03 

Excessive plants/algae 525 2.30 1.05 

Odor 577 2.04 1.00 
Note: The above results have removed “I don’t know” responses thus show a lower n- value. 

Responses ranged from 1- not a problem to 4- a severe problem. Higher numbers indicate 

increased perceived severity of the listed pollutants. 
 

Participants reported that the consequences of most severity due to poor water quality are excessive 

plant/algal growth (M=2.30, SD=1.05), reduced quality of recreational activities (M=2.20, 1.03), and 

reduced beauty of lakes, streams, and rivers (M=2.21, SD= 2.00). 

--Severity of Perceived Impacts on Watershed. Participants were asked to report to what degree the 

following practices impacted the water quality in the GL Watershed including: storm water run-off from 

rooftops and/or parking lots; storm water runoff from streets or highways; droppings from geese/ducks or 

other water fowl; pet waste; littering and illegal dumping of trash; land development or redevelopment; 

landfill(s); stream channel erosion; dredging of streams, rivers, or lakes; removal of shoreline vegetation; 

stream banks or shoreline modification/destabilization; and draining and filling of wetlands; outputs from 

marinas and/or recreation boats; soil erosion from farm fields; soil erosion from shorelines/stream banks; 

excessive use of lawn fertilizers and/or pesticides; improperly maintained septic systems; manure from farm 

animals; use of poultry litter and livestock manure as fertilizer; commercial poultry operations; stockyards; 

hog and other livestock commercial operations; food processing plants; chemical industries and 

manufacturing processes.   

Participants were asked if each was not a problem to a severe problem, with don’t know as a response 

option. In order to avoid skewing the data the “don’t know” responses were excluded from this analysis 

which explains the variance in the (n=) scores below.  
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Table 6: Perceived Severity of Impacts on Water Quality 

 n= M SD 

Storm water run-off from roof tops and 

parking lots 

573 2.45 .89 

Storm water run-off from streets or highways 586 2.61 .91 

Droppings from geese, ducks, fowl 583 2.39 1.00 

Pet Waste 574 2.25 .94 

Littering/Illegal dumping 613 2.98 .93 

Land development/redevelopment 572 2.66 1.00 

Landfill(s) 551 2.63 1.03 

Stream chancel erosion 494 2.55 .99 

Dredging of streams, rivers, or lakes 458 2.31 1.03 

Removal of shoreline vegetation 487 2.54 1.07 

Stream bank or shoreline modification 478 2.49 1.05 

Draining filling of wetlands 472 2.48 1.09 

Commercial poultry operations 551 2.82 1.10 

Stockyards 523 2.58 1.07 

Hog and livestock operations 535 2.72 1.08 

Food processing plants 535 2.68 1.07 

Chemical industries/manufacturing processes 538 2.84 1.05 

Use of poultry litter and livestock manure 549 2.79 1.06 

Outputs from marinas and recreational boats 578 2.41 .90 

Soil erosion from farm fields 561 2.52 1.00 

Soil erosion from shorelines/streambanks 553 2.46 .96 

Excessive use of lawn fertilizer 587 2.82 .99 

Improperly maintained septic systems 570 2.87 1.03 

Manure from farm animals 565 2.67 1.04 
Note: The above results have removed “I don’t know” responses thus show a lower n- value. Responses 

ranged from 1- not a problem to 4- a severe problem. Higher numbers indicate increased perceived 

severity of the listed pollutants. 
 

Of the variety of impacts on GL Watershed water quality illegal littering/dumping was perceived with the 

highest level of severe impact (M=2.98, SD=.93) followed by improperly maintained septic systems 

(M=2.87, SD= 1.03), excessive use of lawn fertilizer (M=2.82, SD=.99), and commercial poultry operations 

(M=2.82, SD=1.10). Impacts with the least amount of perceived severity include pet waste (M=2.25, 

SD=.94), dredging of streams, lakes, and rivers (M=2.31, SD=1.03), droppings from duck, geese and fowl 

(M=2.39, SD=1.00) and outputs from marinas and recreational boats (M=2.41, SD=.90). 
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Level of Experience with Common Behavioral Practices  

Table 7: Level of Experience with Behavioral Practices 

 
Does not 

apply 

I've never 

heard of it 

I've heard of it, 

but I'm not 

very familiar 

with it 

I am familiar 

with it, but 

I've never 

done it 

I have 

tried it, 

but I no 

longer do 

it 

I currently 

use it 

Apply lawn fertilizer at or below the 

manufacturer's guidelines 
34.60% 9.34% 13.87% 17.52% 4.23% 20.44% 

Create a rain garden 24.96% 26.72% 18.10% 22.63% 2.63% 4.96% 

Use a mulching lawn mower 18.69% 6.28% 12.12% 18.69% 6.57% 37.66% 

Keep grass clippings and leaves out 

of the roads, ditches, and gutters 
20.15% 8.61% 11.39% 10.36% 4.09% 45.40% 

Follow pesticide application 

instructions for lawn and garden 
27.45% 3.80% 10.36% 11.09% 3.36% 43.94% 

Use phosphate free fertilizer 38.98% 13.14% 15.91% 13.43% 2.92% 15.62% 

Recycle automotive oil 23.80% 3.21% 11.24% 10.66% 2.77% 48.32% 

Dispose of pet waste properly 31.68% 4.53% 7.15% 10.95% 4.09% 41.61% 
Dispose of household hazardous wastes 

(chemical, batteries, CFL light bulbs) 

properly 
12.12% 3.07% 10.80% 9.78% 4.67% 59.56% 

Use rain barrels 28.18% 6.42% 17.08% 30.95% 5.55% 11.82% 

Restore/enhance wetland 49.64% 8.76% 15.47% 18.39% 2.34% 5.40% 

Plant vegetated shoreline buffer 51.24% 10.66% 13.14% 17.23% 1.90% 5.84% 

Protect stream banks and/or 

shorelines with vegetation 
48.32% 9.05% 13.72% 18.98% 1.75% 8.18% 

Leave unfertilized buffer zone next 

to shoreline 
44.67% 20.44% 12.70% 11.24% 1.90% 9.05% 

 

Of the behavioral practices reported in Table 7 above respondents reported that they currently engage in 

practices such as properly disposing of hazardous household wastes (i.e., CFL bulbs, batteries, and 

chemicals) (59.56%), recycling automotive oils (48.32%), keeping grass clippings and leaves out of roads, 

ditches and gutters (45.40%) and following proper pesticide applications (43.94%). Participants indicated 

that they were familiar with but never engaged in creating a rain garden (22.63%) and using rain barrels 

(30.95%), while others indicated they’ve only heard of these practices but aren’t familiar with the usage and 

practices associated with rain barrels or rain gardens. The behavioral practices with the least familiarity to 

the respondents overall include creating a rain garden (26.72%), leaving unfertilized buffer zones next to 

shorelines (20.44%) and using phosphate free fertilizer (13.14%).   

Willingness to Try Common Behavioral Practices 

Beyond understanding the behavioral practices currently in use throughout the watershed this study also 

sought to understand what behavioral practices participants would be most open to trying in the future. 

Results presented in Table 8 below indicate that the factors individuals are most willing to try in the future 

are also the factors others have reported already engaging in including properly disposing of household 

wastes (82.11%), following pesticide application instructions for lawn and garden care (81.23%) recycling 

automotive oil (79.77%), and keeping grass clippings out of roads, ditches and gutters (76.39%). The 

practices they are most resistant to trying are those they reported knowing the least about such as creating 

rain gardens (19.65%) and using rain barrels (17.60%).  
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Table 8. Willingness to Try Environmentally-Sensitive Behaviors 

 Yes No Maybe 

Apply lawn fertilizer at or below the 

manufacturer's guidelines 
73.46% 12.02% 14.52% 

Create a rain garden 46.92% 19.65% 33.43% 

Use a mulching lawn mower 66.13% 13.05% 20.82% 

Keep grass clippings and leaves out of the 

roads, ditches, and gutters 
76.39% 9.24% 14.37% 

Follow pesticide application instructions 

for lawn and garden 
81.23% 8.36% 10.41% 

Use phosphate free fertilizer 67.60% 11.44% 20.97% 

Recycle automotive oil 79.77% 7.77% 12.46% 

Dispose of pet waste properly 76.39% 11.29% 12.32% 

Dispose of household hazardous wastes 

(chemical, batteries, florescent light bulbs 

etc.) properly 

82.11% 7.04% 10.85% 

Use rain barrels 53.23% 17.60% 29.18% 

Restore/enhance wetland 53.96% 15.40% 30.65% 

Plant vegetated shoreline buffer 53.52% 17.01% 29.47% 

Protect stream banks and/or shorelines 

with vegetation 
57.33% 14.52% 28.15% 

Leave unfertilized buffer zone next to 

shoreline 
58.80% 18.48% 22.73% 

 

Factors Impacting Environmentally--Sensitive Behavioral Practices 

In order to understand what could hinder residents of the watershed from engaging in environmentally 

sensitive behaviors a series of questions were posed in order to determine common behavioral constraints. 

Results presented in Table 9 reveal that the “very important” factors of out-of-pocket expenses (32.16%), 

personal ability (29.81%), benefits of practices (29.66%) and damage caused by practices (26.43%). These 

results leads us to conclude that for watershed community members to engage in environmentally conscious 

behaviors they want to first understand the benefits and risks of the  practices (knowledge) and also possess 

the personal and economic ability to engage (efficacy). These important findings can help inform future 

strategic communication efforts.  
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Table 9: Behavioral Constraints 

 
Not at all 

important 

Somewhat 

important 
Undecided Important 

Very 

Important 

Personal out-of-pocket expenses 4.11% 18.65% 10.43% 34.65% 32.16% 

My own views about effective lawn and yard 

maintenance 
6.17% 20.26% 19.68% 38.77% 15.12% 

How easily the new action fits with my 

current practices. 
6.61% 20.70% 18.80% 39.65% 14.24% 

My own physical abilities 6.02% 13.51% 12.78% 37.89% 29.81% 

The need to learn new skills or techniques 10.57% 18.50% 22.17% 35.98% 12.78% 

Too much time required 12.33% 21.59% 26.43% 27.17% 12.48% 

Not having access to the equipment that I 

need 
6.31% 16.74% 15.57% 36.86% 24.52% 

Lack of available information about a 

practice 
7.64% 14.98% 24.08% 36.42% 16.89% 

No one else I know is using the practice 39.50% 14.54% 29.96% 11.60% 4.41% 

Approval of my neighbors 43.47% 21.29% 19.97% 11.01% 4.26% 

Restrictive covenants in my subdivision 31.13% 14.83% 26.43% 18.65% 8.96% 

Don't know where to get information and/or 

assistance about the practice 
13.22% 18.21% 27.46% 30.10% 11.01% 

Environmental damage caused by practice 6.31% 9.69% 24.23% 33.33% 26.43% 

Environmental benefit of practice 4.99% 8.37% 20.12% 36.86% 29.66% 

      

 

Secondary “important” factors impacting participants decision to engage include whether the practice easily 

fits into their current practices (39.65%), supports their views on effective lawn and yard practices 

(38.77%), and having access to the equipment (36.86%) and knowledge (36.42%) of the behavioral 

practices. Of least importance to the decisions to behaviorally engage were the approval of neighbors 

(43.47%) and whether others are currently using the practice (39.50%). 

The next section of this manuscript reported the feedback from participants with septic systems.  
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    Septic Systems 

How often do you clean your septic system? 

 

Is your septic system designed to treat sewage or get rid of 

waste? 
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Do you think a local governmental agency should handle inspection and 

maintenance of septic systems?    

               

Would it be helpful to have a reminder from your local health department 

regarding inspection/maintenance of your septic system? 

                    

Reported problems with septic systems within the past 5 years? 
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    Exploratory Quantitative Analysis 
The notion that perceptions and behaviors will vary across the watershed is anecdotal at this point. No 

formal data, to the author’s knowledge, has in fact confirmed in what direction and degree members of the 

watershed will report different perspectives. Toward that end this section documents an exploratory 

quantitative analysis designed to answer the below research questions.  

1) Are there regional differences in perceptions of overall water quality? 

2) Are there regional differences in personal-economic impacts? 

3) Are there regional differences in the perceived severity of water pollutants? 

4) Are there regional differences in perceived sources of pollutants that impact water quality? 

5) Are there regional differences in the perception of water quality for recreational use? 

Overall Perceptions of Water Quality 

In order to answer RQ1 above the scale items for each of the watershed recreational activities (i.e., 

swimming, fishing, boating, etc.) were summed and averaged into a composite score. Then an ANOVA 

was computed with regional location in the watershed as the independent variable and perceptions of 

overall water quality as the dependent variable. Results revealed there are significant differences 

F(9,564)=7.95, p<.001, ῃ2=.11. Further analysis of the mean scores reported below indicate that watershed 

residents in HUC10 (M=3.00, SD=.56) and nearby communities (M=2.89, SD=.55) hold the highest 

perceptions of overall water quality in the GL Watershed.  

 

 

  

 

 

 

 

 

             Personal/Economic Impact 

The scale used to measure the personal-economic impacts upon the water quality in the GL Watershed 

included five sub-dimensions, each were used as the dependent variable in a series of ANOVAs to 

determine if there were in fact regional differences. Regional differences were not found for 3 of the 

dimensions including personal impacts F(9,564)=1.68, p=.09, lawn/yard maintenance impact 

F(9,564)=3.85, p=.10, and economic value F(9,564)=1.18, p=.30; however, two dimensions revealed 

significant differences and include the value of water quality F(9.564)=3.85, p<.001, ῃ2=.05 and personal 

actions F(9,564)=3.05, p<.001, ῃ2=.05.  

 

 

Table 10: Regional Differences toward Overall Water Quality 

 n= M= SD= 

HUC1R 11 2.70 .52 

HUC 4 23 2.85 .53 

HUC 6R 25 2.56 .51 

HUC 7 14 2.61 .62 

HUC 8 11 2.85 .70 

HUC 9 112 2.75 .65 

HUC 10 106 3.00a .56 

HUC 11 35 2.69 .52 

CAT 12 96 2.89 .55 

Note: Higher numbers indicate more positive perceptions of overall water 

quality in the watershed. 
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In order to understand the value of water quality in the watershed participants were asked a variety of 

questions related to the economic stability and quality of life in their communities. Respondants from 

HUC1R (M=4.40, SD=.58) and HUC8 (M=4.36, SD=.67) responded with the highest perceived value of 

water quality, compared to their counterparts in HUC8 (M=3.64, SD=.98) who reported the lowest 

perceived value of water quality. Respondents throughout the watershed region also significantly differed 

on the perceived impact of their personal actions.  Participants in the online survey were asked a series of 

questions regarding their personal actions including their personal responsibility and also accountability to 

protect water quality. Analysis of the mean score indicates that respondents from HUC1R reported the 

highest level of personal action (M=3.81, SD=.41) compared to their counterparts in HUC6R (M=3.30, 

SD=.70) and HUC7 (M=3.25, SD=.75). It is however important to note that all regions within the 

watershed reported above a 3.00 on this scale indicating a positive level of agreement on the value of water 

quality in their HUC region of the watershed. A table of these findings are presented on Table 11 in the 

“Tables” section of this document.  

Regional Differences in the Perceived Severity of Water Impairments/Pollutants 

Participants were asked to respond to a variety of questions regarding common pollutants to our water 

quality on a scale ranging from not at all a problem to a severe problem, with I don’t know as a response. 

In order to avoid skewing the data all I don’t know responses were removed from the analysis. A series of 

ANOVAs were computed with location within the watershed as the independent variable and perception of 

the severity of pollutants as the dependent variable. 

Participants differed on every category including: sediment/silk, F(9.477)=7.95, p<.001, ῃ2= .13; nitrogen 

F(9, 359)=5.57, p<.001, ῃ2=.12; phosphorous F(9,359), p<.001, ῃ2 =.14, trash/debris F(9, 563)=4.03, 

p<.001, ῃ2  =.06, invasive species F(9,453)=3.06, p<.001, ῃ2  =.06; E.coli F(9,449)= 6.73, p<.001, ῃ2 =.12, 

algal growth F(9,502)=3.55, p<.001, ῃ2 =.06, oil and grease F(9, 464)=2.07, p<.05, ῃ2 =.04, Flow 

alteration F(9,424)=2.40, p=.01, ῃ2 =.05, and high water temperatures F(9,419)=2.76, p<.01, ῃ2 =.05, 

except habitat alteration F(9,394)=1.78, p=.06. 

Results presented in Table 12 indicate that residents in HUC 1R (which includes regions 2 & 3) reported 

that the severity of algal growth (M=3.45, SD=.93) and invasive species (M=3.08, SD=.99) were the most 

concerning, whereas those in HUC 4 were primarily concerned with invasive species (M=2.96, SD= 1.04) 

and trash/debris (M=2.81, SD=.93). Those in HUC6 R (which includes HUC 5 in this analysis) reported 

most concern with sediment/silk (M=2.53, SD=.90) and invasive species (M=2.50, SD=1.09), HUC 7 

perceived trash and debris (M=2.73, 1.01) and algal growth (M=2.73, SD=1.19) as primary concerns. HUC 

8 reported that trash/debris (M=3.00, SD=.89) and habitat alteration (M=2.80, SD=.83) were severe 

pollutants whereas HUC 9 (M=2.82, SD=.98) , HUC 10 (M=2.61, SD=.89), HUC11 (M=2.89, SD=1.00) 

and surrounding watershed residents (M=2.87, SD=.88) reported trash/debris as the most severe pollutant.  

Beyond examining the data within each HUC region, the analysis also compared differences between each 

region. Watershed residents in HUC1R (M=2.70, SD=.82) and HUC8 (M=2.70, SD=.82) reported 

significantly higher levels of perceived severity for sediment/silk pollutants compared to their counterparts 

in HUC 7 (M=1.92, SD= 1.08). Watershed members in HUC1R (M=2.60, SD=1.34) and HUC 4 (M=2.50, 

SD=1.10) reported the highest perceived severity for nitrogen compared to their counterparts in HUC 7 

(M=2.09, SD=1.30) and HUC 11(M=2.00, SD=1.14). Residents in HUC1R (M=2.60, SD=1.34) and HUC4 

(M=2.58, SD=1.26) reported the highest perceived severity for phosphorous opposed to those in HUC6R  
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(M=2.06, SD=1.12) and HUC11 (M=2.13, SD=1.07). Residents in HUC8 (M=3.00, SD=.89) and HUC11 

(M=2.89, SD=1.00) were most concerned with the severity of pollutants from trash/debris opposed to those 

in HUC1R (M=2.42, SD=.51), and HUC6R (M=2.33, SD=1.11). Although HUC8 differed from all groups 

on the perceived severity of habitat alternation (M=2.80, SD=.83) the results were not found to be 

statistically significant.  

The severity of invasive species was perceived with the most concern from residents in HUC1R (M=3.08, 

SD=.99) and HUC4 (M=2.96, SD=1.04) compared to those in HUC8 (M=2.14, SD=.90). The severity of 

E.coli was significantly different for those living immediately outside the GL Watershed region (M=2.62, 

SD=1.10) opposed to those living within the watershed.  Algal growth was perceived as a severe pollutant 

in HUC1R (M=3.45, SD=.93), HUC4 (M=2.78, SD=1.04), and HUC11 (M=2.76, SD=1.14) compared to 

others throughout the watershed. The severity of oil and grease as a pollutant was most dominant for those 

in HUC8 (M=2.78, SD=.44) and HUC4 (M=2.70, SD=1.14) compared to others in the watershed region. 

Flow alteration was perceived with the highest severity by those in HUC4 (M=2.58, SD=1.12) and HUC8 

(2.57, SD=.97) compared to others in watershed. Finally high water temperatures significantly varied such 

that those within HUC8 (M=2.57, SD=.53) differed the perceived severity from those in HUC1R (M=1.83, 

SD=.98) and HUC10 (M=1.97, SD=.97). 

Regional Differences in Perceived Sources of Pollutants  

A total of 24 common sources of pollutants were analyzed in this study. In order to understand the regional 

differences amongst the HUC regions on the perceived sources of pollutants impacting water quality a 

series of ANOVAs was computer with location within the watershed as the dependent variable and each of 

the 24 pollutants as the dependent variables.   

Of the 24 common sources of pollutants measured regional differences were found amongst members of 

the watershed on all but 5 sources. No significant differences were found for pet waste F(9,573)=1.12, 

p=.34, illegal dumping/littering F(9,612)=1.44, p=.16, landfills F(9,550)=1.62, p=.10, dredging 

F(9,457)=1.24, p=.26, and draining of wetlands F(9,471)=1.30, p=.23. After further review of the mean 

scores although there were no significant differences between HUC regions of the watershed it is clear 

several sources including draining of wetlands, pet waste, and dredging are perceived to have a generally 

lower degree of perceived severity; however, factors such as landfills and the illegal dumping of trash a 

litter have higher degrees of perceived severity across all respondents in the GL Watershed. This is 

consistent with findings reported previously in this report.  

Regional differences were found for the following sources of pollutants: storm water run-off from rooftops 

and/or parking lots F(9,572)=2.69, p<.01, ῃ2= .04; storm water runoff from streets or highways 

F(9,585)=2.42, p<.01, ῃ2=.04; droppings from geese/ducks or other water fowl F(9,582)=3.37, p<.001, 

ῃ2=.05; land development or redevelopment F(9,571)=2.77, p<.01, ῃ2= .04; stream channel erosion 

F(9,493)=2.58, p<.01, ῃ2= .04; removal of shoreline vegetation F(9,486)=2.46, p<.01, ῃ2=.04; stream 

banks or shoreline modification/destabilization F(9,477)=2.69, p<.01, ῃ2= .05; outputs from marinas 

and/or recreation boats F(9,577)=2.66, p<.01, ῃ2=.04; soil erosion from farm fields F(9,560)=4.80, 

p<.001, ῃ2= .07 ; soil erosion from shorelines/stream banks F(9, 552)=6.52, p<.001, ῃ2= .09; excessive 

use of lawn fertilizers and/or pesticides F(9,586)=2.88, p<.01, ῃ2= .04; improperly maintained septic 

systems F(9,569)=3.95,p<.001, ῃ2= .06; manure from farm animals F(9,564)=3.45, p<.001, ῃ2=.05; use 

of poultry litter and livestock manure as fertilizer F(9,548)=5.00, p<.001, ῃ2= .08; commercial poultry 

operations F(9,550)=3.78, p<.001, ῃ2= .08; stockyards F(9,522)=3.13, p<.001, ῃ2=.05; hog and other  
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livestock commercial operations F(9,534)=3.60, p<.001, ῃ2=.06; food processing plants F(9.534)=2.48, 

p<.01, ῃ2= .04; chemical industries and manufacturing processes F(9,537)=2.25, p<.05, ῃ2=.04.   

Further examination of the mean scores within the HUC regions presented in Table 14 reveals that 

community members in HUC8 report significantly higher concerns on storm water runoff from roof tops 

and parking lots (M=2.69, SD=.85) compared to their counterparts in HUC1R (M=1.91, SD=.83). Region 8 

stakeholders also report significantly higher levels of concern for storm water runoff from streets and 

highways (M=2.83, SD=.83) compared to HUC1R residents (M=2.09, SD=.70).  

Droppings from geese, ducks, and fowl were primarily a concern for HUC11 (M=2.39, SD=1.04) and 

HUC10 (M=2.39, SD=1.04) compared to those in HUC7 (M=1.85, SD=.80) while land development was a 

concern for those in HUC8 (M=3.00, SD=.73) and HUC10 (M=2.73, SD=.90) unlike those in HUC6R 

(M=2.09, SD=1.19). Stream channel erosion was perceived as a severe source of pollution in HUC1R 

(M=2.75, SD=.88) and HUC4 (M=2.77, SD=1.02)  compared to those in HUC11 (M=2.28, SD=.96) while 

removal of shoreline vegetation was perceived as a greater source of pollution in HUC1R (M=2.86, 

SD=.69) and HUC4 (M=2.68, SD=1.10) compared to those in HUC6R (M=2.11, SD=1.24) and HUC11 

(M=2.14, SD=.95). Shoreline modification was reported a source of pollutants in HUC1R (M=2.57, 

SD=.78) opposed to HUC6R (M=1.95, SD=1.11). Marian outlets were perceived a source of pollutant in 

HUC4 (M=2.54, SD=.93), and those just outside the GL Watershed region (M=2.52, SD=.89) compared to 

those in HUC6 R (M=1.73, SD=.88). Soil erosion from farm fields (M=2.55, SD=.93) and from shorelines 

(M=2.50, SD=.70) was reported higher in HUC1R compared to HUC6 R. Excessive use of lawn fertilizers 

was perceived as a source of pollution in HUC8 (M=3.25, SD=.75) compared to those in HUC6R (M=2.23, 

SD=1.19) and HUC7 (M=2.21, SD=.97). Improperly maintained septic systems were perceived as greater 

sources for pollution within the HUC8 region (M=3.18, SD=.87) and HUC1R (M=3.00, SD=.89) compared 

to those in HUC7 (M=2.29, SD=1.06). Manure from farm animals was recognized as a source of water 

pollutant more dominantly in HUC1R (M=3.00, SD=.83) compared to those in HUC6R (M=2.16, 

SD=1.10) and HUC7 (M=2.29, SD=1.06). The use of poultry litter/manure as a fertilizer was a frequent 

source of pollutant for those in HUC 11 (M=2.81, SD=1.15) and HUC10 (M=2.80, SD=1.00), as well as 

communities surrounding the watershed (M=2.92, SD=1.01) compared to those in HUC6R (M=1.95, 1.11). 

A similar pattern was discover for those reporting on sources of pollutants as commercial poultry 

operations in that those in HUC10 (M=2.84, SD=1.02) and HUC11 (M=2.79, SD=1.20) and surrounding 

watershed community members (M=2.97, SD=1.07) compared to those in HUC6R (M=1.79, SD=1.08), as 

was continued in regard to stockyards being sources of pollutants such that those in HUC10 (M=2.55, 

SD=1.07), surrounding GL Watershed communities (M=2.66, SD=1.06) and HUC1R (M=3.13, SD=.64), 

compared to their counterparts in HUC6R (M=1.80, SD=1.05). Hogs and commercial livestock operations 

were perceived as being a source of pollution to water quality by those in HUC1 R (M=3.13, SD=83) and 

surrounding community members (M=2.91, SD=1.06), compared to those in HUC6R (M=1.90, SD=1.13).  

Food processing plants were a notable source to those reporting from HUC10 (M=2.68, SD=1.06) and 

HUC4 (M=2.77, SD=1.23) compared to those in HUC6R (1.81, SD=1.03) while chemical and industrial 

manufacturing was perceived as a pollution source to those HUC4 (M=3.09, SD=1.04) and HUC8 

(M=3.00, SD=.73) compared to those in HUC6R (M=2.14, SD=1.15). 

Regional Differences in Perceptions of Water Quality for Recreational Use 

In order to better understand how watershed residents differ in their perceptions the GL Watershed water 

quality for recreational use a series of ANOVAs was conducted with location within the watershed as the 

dependent variable and seven common recreational uses. Participants were asked to ranked their  
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perceptions of water quality for recreational use on a scale ranging from 1-poor to 3-good with I don’t 

know as an option. In order to avoid skewing the data all “I don’t know” responses were removed from this 

series of analyses.  

Results revealed significant differences within each of the recreational uses tested in the survey including: 

boating/personal watercraft F(9,570)=2.93, p<.01, ῃ2 =.04, eating fish from the waters F(9,539)=3.56, 

p<.001, ῃ2 =.06, swimming F(9,585)=6.32, p<.001, ῃ2 =.09, picnicking/family gatherings F(9, 603)=4.72, 

p<.001, ῃ2 =.07, fishing/fish habitat F(9, 619)=4.06, p<.001, ῃ2 =.06, scenic beauty F(9, 545)=2.06, p<.05, 

ῃ2 =.03, and camping/RVing F(9,551)=3.14, p<.001, ῃ2 =.05. 

Upon further examination of the mean scores it was found that community members in HUC8 reported the 

strongest positive perception of the water quality for boating/personal watercraft purposes (M=3.00, 

SD=.00), this significantly differed from members in HUC7 who reported a lower perception of water 

quality for such recreational use (M=2.31, SD=.75). HUC8 also reported the most favorable view of water 

quality for eating fish from the waters (M=2.60, SD=.52) compared to their counterparts in HUC1R 

(M=2.13, SD=.77). Residents in HUC10 (M=2.53, SD=.61) and HUC4 (M=2.50, SD=.58) reported the 

most positive view of the water quality for recreational swimming in contrast to those in HUC11 who 

reported the least positive scores for such purposes (M=2.09, SD=.82). HUC4 also reported the most 

positive view of water quality for picnicking and family gatherings (M=2.85, SD=.45), while HUC10 

reported the most positive toward the water quality for fishing and fish habitats (M=2.95, SD=.73) in 

contrast to those in HUC1R (M=2.18, SD=.75). HUC1R reported the most positive perception of water 

quality for scenic beauty and enjoyment (M=3.00, SD=.00) as well as those responding from HUC7 

(M=2.92, SD=.27). Watershed residents from HUC10 (M=2.81, SD=.42) and HUC4 (M=2.75, SD=.53) 

reported the most positive perception of water quality for the purposes of camping/RVing.  

Results provided in Table 14 condenses these overall findings. It is important to note that when interpreting 

the results the middle value “2” means “OK.” In total, there was only one score overall that tilted to the 

negative or poor quality rating which emerged from HUC1R when evaluating the water quality for the 

purposes of recreational swimming (M=1.82, SD=.42).  
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