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Introduction 
 
The Center for Applied Earth Science and Engineering Research (CAESER) at the University of Memphis is 
the foremost information source on the Memphis sand aquifer, the primary source of drinking water in 
West Tennessee. To support its environmental education and outreach efforts aimed at cultivating a 
water-literate citizenry in West Tennessee, CAESER commissioned a study with the Center for 
Community Research and Evaluation (CCRE) to establish the current knowledge, attitudes, and 
behaviors surrounding water resources in Shelby County, Tennessee. 
CAESER and CCRE developed a scientifically valid survey instrument with the intent of measuring the 
following items among the population of Shelby County, Tennessee: 
 

a. Knowledge of water resources and environmental terminology  
b. Perceived attitudes, threats and concerns about water 
c. Current behaviors that impact water resources 
d. Places where people receive messaging / consume information, to determine future 

targeting strategies 
 
The primary focus of the research is to direct CAESER’s current education and communication efforts in 
Shelby County, as well as the utility districts therein; however, we attempt to tailor the research design 
to promote replicability in the future. A future study in Shelby County may be indicated in order to 
measure future progress and communication effectiveness. Additionally, this project aims to set the 
groundwork for a potential future study in a larger geographical area. This is because of the statewide 
need for a communication campaign to help the public understand the value and complexity of water 
resources, as indicated in a key recommendation in Tennessee’s 2018 state water plan, TN H2O.1 When 
tailoring the survey instrument and in developing the sampling strategy, we strived to make research 
design decisions that would be consistent with portability of the research design in a larger geographical 
area in the future. 

Power analyses conducted by CCRE suggested a need for approximately 350 responses to 
ensure statistical validity. While an in-person canvassing approach was first considered, the COVID-19 
pandemic ruled out this approach. Instead, we elected to adopt a mail-based strategy as the primary 
method within a multimodal approach to collect responses. We prepared a survey instrument optimized 
for a mail-based approach, aligned with best practices as much as possible, including limiting the 
questionnaire to four pages to facilitate printing in booklet format, personalizing contacts, and using 
multiple, strategically timed contacts.2  

The survey instrument was drafted by CAESER staff and CCRE specialists in survey design, and 
consists of five questions on water usage, four questions on water attitudes, five questions on water 
knowledge, and fourteen questions relating to demographics. Where possible, demographics questions 
were aligned with the American Community Survey to facilitate sampling and statistical weighting. 
Questions were generally closed-ended, with the exception of listing threats to water and in identifying 
occupations. All individuals received the same survey instrument, with the exception to question 9, 
which asks respondents to articulate whether they would pay an additional, randomized, dollar amount 

 
1 Tennessee Department of Environment and Conservation. 2018. TN H2O: Tennessee’s Roadmap to Securing the 
Future of our Water Resources.  
2 Dillman, Don A., Jolene D. Smyth, and Leah Melani Christian. 2014. Internet, Phone, Mail, and Mixed-Mode 
Surveys: The Tailored Design Method. 4th edition. Wiley: Hoboken, NJ. 978-1-118-92129-6. 
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per month. Questions were piloted by 40 community members, who took an earlier version of the 
survey and provided feedback in a questionnaire.  

A random and representative sample of 3,000 Shelby County addresses, including names and 
phone numbers where available, was obtained from Marketing Systems Group, a national sampling firm. 
An initial sample of 2,000 addresses was selected. After removing twenty-five addresses from the 
sample which were identified as undeliverable by our mailing partner, DirectFx, this sample was first 
mailed a prenotice letter informing participants of the survey, followed a week later by the mailing of 
the survey itself. Individuals who had not responded within three weeks were then mailed a reminder 
postcard, which included a QR code, URL, and unique identifying code referencing an online version of 
the survey. Two weeks later, text messages were sent to individuals with a phone number provided in 
the original sample linking to the online version of the survey. All mailed survey responses were entered 
by a graduate student using Qualtrics, in the same platform used in the online version of the survey. 

 
Table 1: Content of text messages sent November 4, 2020 and November 7, 2020. 
UofM mailed a survey to you. If you did not respond & live in Shelby 

Co, pls take the survey: memphis.edu/ccre/water, code 12345678. Enter 

to win $100! Thx,UofM 

Last reminder to make your voice heard by completing the UofM Shelby 

Co Water Survey. Ten $100 prizes! Visit memphis.edu/ccre/water. Enter 

code 12345678. 

 
The initial sample resulted in 252 returned surveys. To increase the number of responses, an additional 
mailing of 1,028 surveys, encompassing the 1,000 remaining addresses plus some addresses returned to 
sender with forwarding addresses from the original mailing, was initiated in a second wave on 
November 18, 2020. To expedite the process, and because of a relatively low effectiveness of postcards 
in the original wave, we opted to exclude the prenotice and postcard mailings in the second wave. 

Preliminary analysis of early responses found that while a statistically meaningful number of 
responses were returned, there were low response rates for African-Americans, low-income residents, 
and younger residents, as well as certain zip codes. We attempted to improve our ability to speak to 
underrepresented groups by training a team of graduate students to attempt to solicit participation in 
the survey via phone. Contact was attempted for all residents in the sample with an on-file phone 
number and an address within the zip codes of 38105, 38106, 38108, 38109, 38111, 38118, 38125, and 
38127. While we attempted to reach 469 households, only 14 responses were yielded during the phone 
call period, although these responses were generally in the underrepresented demographic groups. 

Due to a desire to get additional community input, we also collected out-of-sample responses. 
An additional 145 responses were generated via outreach to community organizations, including Choose 
901, I love Memphis, Memphis River Parks Partnership, BLDG Memphis, Latino Memphis, Germantown 
HELPS, and Hollywood Community Center, in addition to friends and family members of individuals 
involved in the project. These out-of-sample responses were entered in a separate Qualtrics system 
than the in-sample responses. 

 
Table 2: Collection timeline. 

Stage Date 
Cumulative surveys received  

before next step 

Wave 1: Mailed 1,975 prenotice letters September 21, 2020 N/A 

Wave 1: Mailed 1,975 surveys September 28, 2020 215 by mail 
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Wave 1: Mailed 1,672 postcards October 22, 2020 
233 by mail 

4 by link 

Wave 1: Successfully texted 465 phone 
numbers 

November 4-7, 2020 
237 by mail 
15 by link 

Wave 2: Mailed 1,028 surveys November 18, 2020 
322 by mail 
28 by link 

Waves 1 & 2: Phone calls to targeted zip 
codes 

January 25, 2021-
February 15, 2021 

325 by mail 
28 by link 

11 by phone 

Wave 3: Out-of-sample community outreach 
February 5, 2021-
February 15, 2021 

Additional 145 out-of-sample 
respondents 

 

At the conclusion of these waves, we had received 509 surveys in which recipients had provided at least 

one valid response. Two of these surveys were completed by minors, one in the first two waves and one 

in the last wave, so removing them left us with 507 surveys. After meeting with stakeholders, CAESER 

communicated a desire to not only have the survey represent the Shelby County population, but also to 

be able to present findings to individual water utility districts about the people who live in their districts. 

Unfortunately, this need was not identified until after the wave 3 surveys had been collected, and as 

they were collected outside the Marketing Systems Group sample, we did not have addresses for these 

surveys and could not locate them within utility districts. 

Table 3 presents the demographics of the full sample, with Shelby County’s demographics for 

households presented for context. The third wave of surveys was slightly more representative of the 

population by age and income, but slightly less representative by race, gender, and education level. 

Nonetheless, the extra responses added to the power of the survey analyses and were included in all 

procedures. The full file of all waves was slightly more female, white, and older compared to the county, 

and was much wealthier and more educated. 

 

Table 3: Demographics from combined waves. 

Item Shelby County 
(n=351,194) 

Waves 1 & 2 
(n=364) 

Combined 
Waves (n=507) 

Gender: Female* 53.6% 63.3% 65.7% 

Race/Ethnicity    
- Black, non-Hispanic 52.6% 34.4% 32.5% 

- White, non-Hispanic 40.0% 58.9% 58.9% 

- Hispanic or Latino/a 4.2% 2.1% 2.4% 

- Asian/Pacific Islander 2.1% 3.0% 3.3% 

- Other race 1.1% 1.5% 2.9% 

Age Group    

- < 35 21.1% 9.2% 20.5% 
- 35 – 44 17.7% 11.7% 14.5% 

- 45 – 54 18.8% 17.1% 14.7% 

- 55 – 64 19.8% 23.4% 20.0% 

- 65 – 74 13.7% 22.2% 17.7% 

- 75 – 84 6.3% 11.7% 9.0% 

- 85+ 2.5% 4.7% 3.5% 
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Education Level    
- < High school 10.2% 1.8% 1.3% 

- High school grad/GED 25.0% 14.5% 12.2% 

- Some college, tech certificate, 
associate’s 

30.7% 28.3% 26.1% 

- Bachelor’s degree+ 34.1% 55.5% 60.4% 

Household Income    

- <= $15,000 14.5% 9.8% 8.2% 
- $15,000 - $35,000 21.2% 11.0% 13.2% 

- $35,000 - $75,000 30.3% 35.8% 34.1% 

- $75,000 - $150,000 23.2% 26.8% 29.9% 

- More than $150,000 10.9% 16.7% 14.6% 
*Percent female for Shelby County comes from representative sample of 3,000 addresses. 

 

As our file did not match the demographic makeup of the county, weighting procedures were necessary 

to make the survey appropriately show what Shelby County residents know, think, and feel. Of the 

demographic items included in the survey, we decided to use the 5 items above in a raking procedure.3 

Raking uses multiple rounds of regression to adjust raw responses in a survey to some external 

proportion, in this case the ACS proportions for Shelby County, so that analyses of other items are as 

though they had been submitted by a sample matching those external proportions. In other words, the 

responses from categories with fewer respondents, like those who did not complete high school, are 

given more “weight” when checking some other variable, like filtering tap water, while those with a 

bachelor’s degree or higher would be “weighted” less. 

 For the weighting procedure to work properly, we needed as many valid responses on the 

weighting variables as possible. Table 4 presents the number of missing and opt-out responses on each 

of the weighting variables. Every individual who did not respond (or opted out) to any of these 5 items 

would be excluded from the analysis without further adjustment. 

 

Table 4: Missing Demographic Values 

Item “Valid” Values No Response “Prefer not to say” 

Gender* 470 22 15 

Race/Ethnicity 453 22 32 
Age 434 32 41 

Education Level 460 26 21 

Household Income 355 23 129 
*Gender included an “other/do not identify with a gender” option, with one response. As the variable 
is a female binary, that person was coded as “not female.” 

 

68.4% of the respondents had valid responses on all 5 items. Most of the people with missing values on 

any of the 5 only chose not to respond on the income item; 75 people (14.8%) responded this way. 4.7% 

did not respond to any of the 5 items, and 4.1% responded to all but age and income. 1.9% chose not to 

 
3 Mercer, A., Kennedy, C., and Klein, H. January 2018. “For Weighting Online Opt-In Samples, What Matters Most?” 
Pew Research Center. 
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respond on age only, 1.4% chose not to respond to race only. The other 4.7% of cases were spread 

across 19 different response patterns. 

 

 

To include as many responses as possible, we chose to impute values for missing cases.4 Multiple 

imputation is a process in which values are “predicted” using the patterns of existing values for each 

case, with “multiple” indicating that this process is carried out repeatedly to reduce error.5 Essentially, 

the software attempts to “predict” the value that is missing from the other patterns in the data. In the 

imputation process, we chose to exclude 19 cases from further analyses because they lacked all 5 

demographic values and were also missing many items from other parts of the survey, making the 

imputations less precise. 

Table 5 presents demographics for the full sample after imputation. At the end of this process 

we were left with a “magic number” of 488 cases with valid responses on roughly half the items in the 

survey or more. 

 

Table 5: Demographics from Combined Samples 

Item 
Shelby County 

(n=351,194) 
Combined 

Samples (n=507) 
Post-Imputation 

(n=488) 

Gender: Female* 53.6% 65.7% 65.4% 
Race/Ethnicity    

- Black, non-Hispanic 52.6% 32.5% 31.4% 

- White, non-Hispanic 40.0% 58.9% 55.5% 

 
4 Graham, J.W. 2009. Missing Data Analysis: Making It Work in the Real World. Annual Review of Psychology, 60,  
549-576. 
5 Heymans, M.W. and Eekhout, I. 2019. Applied Missing Data Analysis with SPSS and (R)Studio. 
https://bookdown.org/mwheymans/bookmi/foreword.html#spss-and-r-software.  

68.4%

14.8%

4.7%

4.1%

1.9%
1.4%

4.7%

Figure 1: Missing Pattern for Demographics 
(n=507)

None Income only All 5 Age & Income

Age only Race only Other pattern

https://bookdown.org/mwheymans/bookmi/foreword.html#spss-and-r-software
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- Hispanic or Latino/a 4.2% 2.4% 3.9% 
- Asian/Pacific Islander 2.1% 3.3% 5.5% 

- Other race 1.1% 2.9% 3.7% 

Age Group    

- < 35 21.1% 20.5% 18.4% 
- 35 – 44 17.7% 14.5% 14.3% 

- 45 – 54 18.8% 14.7% 16.4% 

- 55 – 64 19.8% 20.0% 21.5% 
- 65 – 74 13.7% 17.7% 18.0% 

- 75 – 84 6.3% 9.0% 8.2% 

- 85+ 2.5% 3.5% 3.1% 

Education Level    
- < High school 10.2% 1.3% 2.5% 

- High school grad/GED 25.0% 12.2% 13.7% 

- Some college, tech certificate, 
associate’s 

30.7% 26.1% 26.4% 

- Bachelor’s degree+ 34.1% 60.4% 57.4% 

Household Income    

- <= $15,000 14.5% 8.2% 9.8% 
- $15,000 - $35,000 21.2% 13.2% 16.8% 

- $35,000 - $75,000 30.3% 34.1% 32.8% 

- $75,000 - $150,000 23.2% 29.9% 26.4% 
- More than $150,000 10.9% 14.6% 14.1% 

*Percent female for Shelby County comes from representative sample of 3,000 addresses. 
 

After imputation we were able to weight on gender, race, age, education, and income. For comparison, 

Table 6 presents the proportions of some of the other demographic items in the file that were not 

included in the weight, along with the number of cases with valid responses on each item in 

parentheses. (With the weight applied, the proportions on the demographics in the tables above match 

the proportions of the county.) 

 

Table 6: Demographic items not used in weighting. 
Item Unweighted % Weighted % 

Census designated place (n=361)    

- Arlington 1.4% 1.4% 
- Bartlett 8.3% 6.5% 

- Collierville 7.8% 4.4% 

- Germantown 5.8% 3.5% 
- Lakeland 1.9% 2.0% 

- Memphis 62.0% 67.8% 

- Millington 0.8% 0.4% 

- Other (county) 11.9% 14.0% 
Residents in household (n=450)   

- 1 24.2% 22.0% 

- 2 39.6% 35.2% 
- 3 15.3% 15.7% 
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- 4 or more 20.9% 27.1% 
Years residence in Shelby County (n=448)   

- <= 2 5.4% 4.1% 

- 3 – 4 3.6% 3.7% 

- 5 – 9 6.9% 8.4% 
- 10 – 19 9.8% 9.8% 

- 20 – 29 15.2% 15.9% 

- 30+ 59.2% 58.2% 
Type of housing structure (n=472)   

- Single family house 78.8% 74.7% 

- Townhome 2.1% 3.2% 

- Duplex/quadplex 3.0% 4.2% 
- Apartment/condominium 15.5% 16.8% 

- Mobile home or other 0.6% 1.1% 

Homeownership (n=468)   

- Owns home 72.9% 66.9% 

- Rents home 24.6% 30.8% 

- Other (shared space, etc.) 2.6% 2.3% 

Political views (n=370)*   
- Very conservative 6.8% 4.7% 

- Conservative 19.5% 15.3% 

- Moderate 37.0% 41.5% 
- Liberal 24.1% 25.3% 

- Very liberal 12.7% 13.2% 

*The second most common choice for political views was “prefer not to say,” with 107 respondents. 
 

In the final sample, we come to a 95% margin of error for the full survey of +/- 4.433%.6 

 

The timing of this survey was ideal as a baseline for three main reasons:  

1. Response collection ended before the historical 2021 snowstorm and subsequent water crisis  
2. Response collection ended before awareness of the Byhalia Connection Pipeline  
3. It was conducted during a “time of economic uncertainty”, the COVID-19 pandemic  

 
6 MOE = 1.96 * √0.5 * (1 - 0.5) / √(351194 - 1) * 488 / (351194 - 488). 
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Section 1: Drinking Tap Water and Water Use. 
Section summary. Most residents drink tap water, but there are huge differences along socioeconomic 

lines. Residents appear to be somewhat responsible with their water usage, more so with using full loads 

in the dishwasher than with limiting showers to 10 minutes or less. Older and white respondents had the 

best household responsibility scores, younger and Black respondents the worst. 

 

One common perception is that Shelby County residents drink and appreciate their tap water, so one of 

CAESER’s first questions was to determine the extent to which this is true. Here, we examine tap water 

drinking alongside other items about how people use water around the house. 

 Table 7 shows the raw and weighted numbers for each item from the survey. The first column 

shows those with no response. The N/A columns show how many responded that the item did not apply 

to them, for instance if they did not use a shower for the item in the fifth row (there was no “N/A” 

option for drinking tap water). Finally, the two columns at the right of the table show the percentage 

who do the activity represented in the title of the row, measured against only those with valid, 

applicable responses (missing and N/A excluded). About 60% of Shelby County residents drink tap water, 

and only one quarter of residents filter their tap water. Well over half of those with valid responses use 

responsible practices with the dishwasher, shower, and tap. All these items are broken down further 

below. 

 

Table 7: Water use and drinking item breakdown (n=488). 

Item Missing 
Unweighted 

N/A* 
Weighted 

N/A* 
Unweighted Weighted 

Drinks tap water 2.9% --- --- 70.5% 58.0% 

Always or usually filters tap 
water 

1.8% 6.5% 8.3% 24.3% 25.0% 

Always or usually runs full loads 
in dishwasher 

2.7% 24.8% 30.9% 87.4% 78.3% 

Always or usually turns off tap 
while washing dishes 

0.6% 4.9% 3.2% 64.4% 63.5% 

Always or usually limits showers 
to 10 minutes 

0.8% 2.7% 4.0% 66.5% 61.3% 

Always or usually turns off tap 
while brushing teeth 

0.8% 0.6% 1.1% 64.9% 62.0% 

*N/A options vary by question and represent the percentage saying, in descending order: “I don’t drink tap water;” “I don’t 
use a dishwasher;” “I don’t hand wash dishes;” “I don’t use the shower;” “I don’t use the tap to brush my teeth” 

 

Drinking tap water analysis. Here, we break down drinking tap water further to see who drinks it and 
how other items on the survey relate to drinking tap water. Figure 2 shows how drinking tap water and 
using filters broke down across the whole population. Of those with valid responses on both questions, 
58% drink tap water but only 27% of them always or usually use a filter. 
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Drinking tap water had intense differences by race. 70% of Asian and 79% of white respondents drank 
tap water at home, alone or in conjunction with bottled water, but just 43% of Black and Hispanic 
respondents did, and 40% of “other” respondents. 
 

 

Political views had a strange relationship with water. The stronger the political views were, the more 
likely they were to drink tap water, even including those who preferred not to tell us their political 
views. 

42.7%

41.6%

15.7%

Figure 2: Percentage Who Drink Tap Water At 
Home (n=459)

Doesn't drink tap water Drinks tap water w/o filter Drinks tap water w/ filter

42.9%

79.1%

42.7%

70.0%

40.0%

20%

30%

40%

50%

60%

70%

80%

90%

Hispanic White Black AAPI Other

Figure 3: Drinks Tap Water, by Race (n=473)
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Significant correlations are displayed below. Education had the strongest correlation, then race (white 
positive, Black negative), their score on the knowledge items, score on the responsible household usage 
items, and then income (household and tract). Every person who disagreed that “clean drinking water is 
a fundamental human right” drank tap water at home. Concern over contamination had a negative 
correlation with drinking tap water, which makes sense. 72% of the “not concerned” group drank tap 
water, versus 56% who were very concerned. Concern over contamination lost significance once the 
other items were controlled for in a regression. 
 

Table 8: Correlations with drinking tap water. 

Item N Correlation Coef. Sig. 

Education level 473 .380 < .001 
White binary 473 .354 < .001 

Black binary 473 -.324 < .001 

Knowledge scale 461 .289 < .001 
Household water use responsibility scale 451 .256 < .001 

Median tract income 473 .191 < .001 

Household income 473 .184 < .001 

Drinking water source knowledge binary 458 .178 < .001 
Number of residents in household 436 -.133 .005 

Concern over contamination of drinking water 461 -.110 .019 

Agreement with “clean drinking water is a human right” 440 -.100 .036 

 
 
There was an almost linear relationship by education and income. 76% of the households making 75k+ 
drank tap water, but it was 48% below 75k. By education, 79% of those with a Bachelor’s or higher drank 
tap water, but just 16% of non-high-school graduates did. But, income flipped when placed into a 
regression controlling for other items, and the interaction between income and education does some 
interesting things: 
 

71.7%
68.5%

52.8%

62.7%

68.8%

51.9%

40%

50%

60%

70%

80%

Very Liberal
(n=46)

Liberal (n=89) Moderate
(n=142)

Conservative
(n=51)

Very
Conservative

(n=16)

Prefer not to
say (n=108)

Figure 4: Percentage Who Drink Tap Water by 
Political Views (n=452)
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The probability of drinking tap water increases with education level, but decreases by income level 
within each education group. This indicates that the increasing percentages by income alone are 
completely explained by people’s education, and not by how much money they make. This makes sense, 
as a person with a higher education level may be more health conscious and knowledgeable about local 
water (the knowledge section suggests that), while a higher income allows people more money to 
“waste” on bottled water, if they are so inclined. What we end up with is a scenario in which a person in 
a poor household with a diploma or GED is more likely to drink tap water than a wealthy person who 
attended college, and a wealthy person with a bachelor’s has slightly lower probability than a person 
earning $15-$35k with an associate’s or tech certificate. 

Here are some other values from the logistic regression, including race, education, age, income, 
household water use responsibility, and aquifer knowledge. *In the regressions, the modal or median 
responses make the reference group: Black, female, age 52, attended college, earns $35-$75k, scored 
60% on water use responsibility and 25% on aquifer knowledge. 
 

32.6%

47.3%

62.5%

75.6%

85.2%

91.4%

15.1%

24.8%

38.0%

53.3%

67.9%

79.7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

< HS

HS/GED

Some College

CC/tech

Bachelor's

Master's+

Figure 5: Probability of Drinking Tap Water by Education 
and Income

$150k+ $75k-$150k $35k-$75k- $15k-$35k < $15k
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Water use scale analysis. Here, we look into how scores and responses varied in relationships to other 
items. We begin by looking at what people’s exact responses were to each water use item in Table 9 (of 
those who gave applicable responses). “Always” is the modal response for running full loads in the 
dishwasher and turning off the tap while brushing teeth, with the second most common response to 
both being “usually.” “Usually” is the modal response for turning off the tap while washing dishes and 
limiting showers to 10 minutes, “rarely” having the second most responses. Filtering tap water was 
drastically different, with the vast majority never filtering tap water, but this item is not representative 
of “water responsibility” in the same way that the others are. As it was asked in the middle of this series, 
it is encouraging for the validity of the survey that people were paying close enough attention to 
respond differently to it. 
 

Table 9: All choices for water use items. 

Item N % Always % Usually % Rarely % Never 

Filters tap water 434 14.5% 10.6% 15.2% 59.8% 
Runs full loads in dishwasher 328 41.5% 36.8% 10.6% 11.2% 

Turns off tap when washing dishes 469 24.6% 38.8% 26.3% 10.2% 

Limits showers to 10 minutes 465 20.5% 40.8% 22.2% 16.6% 

Turns off tap while brushing teeth 479 35.0% 27.0% 23.8% 14.1% 
 
To better test these items in relationship to other parts of the survey (and avoid having separate 

analyses for each one), we created a scale for them, excluding the one about filtering tap water. In the 

scale, the responses are scored so that “always” equals 1 and “never” equals zero for each item 

(“usually” = .67, “rarely” = .33), and then each respondent gets a mean score across the items that 

represents their level of responsibility with water use, 0 to 1. We then scale that to 100 for better 

interpretability. Respondents are included if they have usable responses on at least 3 of the 4 items, 

with “N/A” responses (“I don’t have a dishwasher”) counted as missing.  

Table 10 shows central tendencies for the scale. Scores ranged from a zero (they never do any of 

the things) to 100 (they always do all of the things). 

 

 

37.9%

59.7%
53.4%

62.3% 64.7%

27.0%

35.1%

10%

30%

50%

70%

Figure 6: Probability of Drinking Tap Water by 
Subgroup
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Table 10: Water use scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

463 61.2 20.4 45.0 66.5 75.0 50.0 0 – 100 

 

Below is a density chart to show how scores were distributed in another way. Almost a quarter of 

respondents scored in the 50s, and very few scored below 30. 6.5% scored 90 or higher. 

 

 

Water use scores did not differ as much as drinking tap water by race, income, and education. The 

relationship for race did follow the same trend, though.  
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By education, the relationship turned into a v-shape, and despite the shape, the relationship was 

significant in an ANOVA (p < .05). This is very difficult to interpret. We thought it would be attributable 

to income or cost concerns, in the next two charts, but income had less of a relationship than education 

and cost concerns moved in the opposite direction of what we would expect. 

 

The v-shaped relationship also exists by income, but is not strong enough to be significant in an ANOVA. 
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Water use scores have a directional relationship by age, until the 85 and over age group. This ANOVA is 

significant at p < .001. 

 

 

Those with less concern over cost had higher scores on responsible water use. This relationship was 

consistent for concerns about the amount of water available to residents and agriculture, too. Water 

use scores were also significantly higher for those who disagreed that water bills are too high. This 

ANOVA is significant at p < .005. 

 

Finally, scores were also difficult to interpret by political views. Those with less intense views one way or 

the other had higher scores than those with stronger views, but moderates and those not reporting had 

low scores. 
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None of the correlations with responsible water use were especially strong. Age had the strongest 

correlation by far, and then race and personally doing yardwork. Neighborhood income (median tract 

income) had a significant positive correlation, but personal household income did not. All significant 

correlations are presented in Table 11 below. 

Table 11: Correlations with water use scale. 

Item N Correlation Coef. Sig. 
Age 463 .238 < .001 

White binary 463 .189 < .001 

Black binary 463 -.187 < .001 

Does own yardwork 410 .154 .002 

Median tract income 463 .138 .003 

Concern for amount of water available to residents 458 -.137 .003 

Knows source of local water supply 458 .125 .008 
Agrees that water bill is too high 295 -.114 .05 

Knowledge scale 459 .104 .026 

Number of residents in household 429 .098 .043 

 

In a full regression shown in Table 12, being white was the most powerful predictor of water use scores, 

with age a close second. Homeownership was the only other item with a significant relationship once all 

items were accounted for. The R2 for this model is 0.130, indicating 13.0% of the variation in water use 

responsibility scores is explained by these items. In a second model we added political views, saying that 

the water bill is too high, and doing personal yardwork. That model had a higher R square of .196 but cut 

the number of cases to 175 because of those who didn’t report political views or have yards. In that 

model, doing yardwork was worth an extra 6 points on the scale, saying water bills were too high 

counted for a loss of 5 points, and those who were very liberal scored 10 points higher than those who 

were very conservative. 

Table 12: Regression analysis of water use scale. 

Variable B 95% CI β t p 
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Figure 12: Water Use Scale by Political Views
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(Constant) 37.263 [26.038, 48.487]  6.526 < .001*** 
Age 0.263 [0.129, 0.397] 0.221 3.862 < .001*** 

Female 2.076 [-1.857, 6.009] 0.051 1.038 .300 

Education (6 levels) 0.174 [-1.242, 1.590] 0.014 0.242 .809 

Residents in household 0.998 [-0.829, 2.825] 0.054 1.074 .283 
Income (5 levels) -1.725 [-3.737, 0.288] -0.101 -1.685 .093 

Owns home 7.934 [3.246, 12.623] 0.184 3.327 .001** 

White race/eth. 10.765 [6.404, 15.125] 0.262 4.853 < .001*** 
Hispanic race/eth. 4.323 [-6.298, 14.945] 0.040 0.800 .424 

AAPI race/eth. 9.043 [-4.897, 22.984] 0.060 1.275 .203 

Other race/eth. 14.434 [-5.144, 34.013] 0.067 1.449 .148 

Note: N = 410, R2 adjusted: 0.130; *p<.05, **p<.01, ***p<.005 
 

In the following chart, we try to show the effect of changes by different items on scores on the water 

use scale. Here, the reference person (far left bar) is a Black female with median values on everything in 

the regression table (age 52, some college, 2 residents in household, some college, income $35k-$75k, 

and is a homeowner). This illustrates the effect of age more clearly: if she were 25 instead of 52, her 

score is a 52.7, but if she were 75 she scores a 65.9. Holding all things constant, the same respondent 

being white would score a 70.6 on the scale. 
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Section 2: Lawn Care & Hazardous Material 

Responsibility. 
Section Summary. These items focus on residents’ water-related activities outside the home. Residents 

very rarely dispose of hazardous materials in drains or outside on the ground or in street drains, but of 

lawn care items they are more likely to report use of fertilizers and pesticides than overwatering. These 

items are not as strongly differentiated by race as some of the other groups. Men and higher income 

households are more likely to dispose of hazardous materials properly, but they also get the lowest 

scores on responsible lawn care. Similarly, older residents are more likely to use hazardous waste 

collection but also had much lower scores on lawn care. 

 

This section contains responses on only 5 items, but two of them were “check all that apply”: what the 

respondents do to dispose of hazardous waste and who does their yardwork. The bottom three rows in 

Table 13 are three individual items about lawn practices. The “missing” column represents how many 

did not respond on each item, and the two columns in the middle show how many each item did not 

apply to because they do not have yards. The far right columns show the percentages for each item and 

how weighting affected them. 

Table 13: Hazardous disposal and yardwork item breakdown (n=488). 

Item* Missing 
Unweighted 

No Yard 
Weighted 
No Yard 

Unweighted Weighted 

Uses hazardous waste collection 
sites 

2.0% --- --- 42.7% 35.0% 

Places hazardous waste in trash 
can (includes grease) 

2.0% --- --- 71.5% 74.3% 

Puts hazardous waste/grease 
down household drains 

2.0% --- --- 4.2% 4.3% 

Puts hazardous waste/grease in 
street drains or on ground 

2.0% --- --- 1.9% 2.3% 

Does own yardwork 0.6% 9.4% 11.9% 41.9% 43.8% 

Other resident does yardwork 0.6% 9.4% 11.9% 25.7% 26.3% 

Neighbor or nonresident family 
member does yardwork 

0.6% 9.4% 11.9% 7.5% 5.9% 

Landscaper does yardwork 0.6% 9.4% 11.9% 38.7% 36.2% 

Landlord does yardwork 0.6% 9.4% 11.9% 6.8% 8.4% 

HOA does yardwork 0.6% 9.4% 11.9% 5.7% 4.0% 

Rarely or never waters lawn 
from 10AM to 6PM 

6.8% 9.4% 11.9% 86.1% 87.8% 

Rarely or never waters lawn 
twice or more per week 

5.7% 9.4% 11.9% 75.6% 76.3% 

Rarely or never uses fertilizers 
or pesticides 

8.4% 9.4% 11.9% 57.1% 55.1% 

*The items about hazardous waste and doing yardwork are from one “check all that apply” each, while the bottom three 
lawn practices are individual items. If respondents responded that they did not have a yard on the yardwork item, they 
skipped the three lawn practices items, too. 
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Hazardous waste facility use analysis. Shown above, fewer than 5% of Shelby County residents put 

hazardous materials or grease down drains or on the ground. About three-fourths put these items in 

their trash cans, but this is difficult to interpret because it includes placing grease into a container and 

then the garbage, which is the proper procedure. Use of hazardous waste collection sites is more 

straightforward; they either use a site or they don’t, and using a site is never a bad thing. Here, we break 

down the data to see who uses these sites.7 

 In Figure 14, about 42% of men reported using some sort of hazardous waste collection site 

versus 29% of women. 

 

By race, Hispanic respondents had the highest rates of using collection sites, followed by white 

respondents at 50%. The rates for Black, Asian, and other race respondents were all half or less the rate 

for Hispanic respondents. 

 
7 In addition to those who checked “hazardous waste collection sites,” many checked “other” and reported using other sites, 

like taking used oil or antifreeze to auto parts stores, or taking used batteries to battery stores. I included these as using 
hazardous waste facilities. It could be the case, however, that some who did not check “other” and tell us this in the space 
provided also use these sites, and so our observation of who uses the sites is likely skewed by who is more likely to check a box 
to fill in extra information. 
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There was a directional relationship for using collection sites by income, except for the lowest income 

group whose rate was higher than the two middle income groups. 

 

Each educational level had a higher rate of using sites than the one before it, but those with a Bachelor’s 

degree or higher had rates 50% higher (relatively) than every other group. 
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Table 14 shows other items that broke hazardous waste collection into different groups and had 

significant relationships between them. Conservatives, older respondents, and homeowners all had 

much higher rates than their counterparts. Those who answered the item about runoff going into 

surface water had a rate 7 percentage points higher that those who didn’t, but the difference was not 

significant. Curiously, use of hazardous waste collection sites was inversely correlated with concern over 

contamination, with those who were not concerned using sites at a 16 percentage point higher rate 

than those who were very concerned. 

Table 14: Use of hazardous waste collection by different items. 
Item N Percentage 

Political views*   

- Conservative 33 47.1% 

- Liberal 44 32.8% 
- Moderate 58 39.7% 

- Prefer not to say 25 22.9% 

Age**   

- < 35 103 24.3% 

- 65+ 107 46.7% 

Homeownership**   

- Owns home 309 40.8% 
- Rents or other 143 25.2% 

Concern over contamination***   

- Not concerned 65 44.6% 
- Somewhat concerned 109 46.8% 

- Very concerned 296 28.7% 

Runoff knowledge (NS)   

- Knew runoff goes to surface water 113 39.8% 

- Did not know 347 32.9% 

*p<.05; **p<.01; ***p<.005   
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Significant correlations are presented below, in descending order of the strength of the correlation. Race 

had the strongest correlation, negative for Black residents and positive for white residents, followed by 

knowledge scores, income (neighborhood and household), and water use responsibility scores. 

Knowledge and water use responsibility had significant positive correlations with using collection sites; 

the concern scale had a significant negative correlation. Drinking tap water at home and age also had 

positive correlations, while being female was negatively correlated. 

Table 15: Correlations with using hazardous waste collection sites. 

Item N Correlation Coef. Sig. 

Black binary 474 -.287 < .001 

White binary 474 .257 < .001 
Knowledge scale 468 .224 < .001 

Median tract income 474 .213 < .001 

Water use responsibility scale 456 .207 < .001 
Household income 474 .202 < .001 

Education level 474 .174 < .001 

Level of concern scale 471 -.158 .001 

Concern over contamination of drinking water 469 -.154 .001 
Drinks tap water at home 459 .144 .002 

Female 474 -.132 .004 

Age 474 .126 .006 

 

Doing own yardwork analysis. Whether or not a respondent did their own yardwork seems to have a 

relationship with some of the other items on the survey. Here, we break that down to see who was most 

likely to do yardwork. 

 Men were almost twice as likely as women to do yardwork, a significant relationship. 

 

Hispanic respondents had almost twice the rate of doing yardwork as Black respondents, with white 

respondents doing their own yardwork about half the time. 
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There was no significant relationship for doing yardwork by income, age, or education (not shown). But, 

yardwork does increase up to the $75k-$150k category before dropping off. 
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Figure 19: Does Yardwork by Race
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As would be expected, there was a significant relationship for yardwork by homeownership. It is 

surprising to us that 27% of renters report doing their own yardwork, actually. 

 

 

Table X shows yardwork by race and homeownership. Homeowners were more likely to do yardwork in 

every racial group. The racial gap between white and Black residents does close for renters, though. 

There were no renting Hispanic residents who had yards, and as a group they had the highest rate of not 

having yards. 

Table X: Percentage who do yardwork by race and homeownership. 

Group N No yard* 
Renter/other, 
does yardwork 

Homeowner, 
does yardwork 

Hispanic/Latino 15 40.0% n/a 66.7% 

White 192 7.8% 28.2% 56.5% 
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Figure 21: Does Yardwork by Age (NS)
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Black 242 14.5% 28.1% 38.0% 
Asian/PI 9 0% 0% 57.1% 

Other 4 25.0% 0% 100% 
*This column is just the percentage in that group with no yard. They are not included in the percentages for those who do 
yardwork in the other two columns. 

 

Being male had the strongest correlation with doing yardwork, followed by homeownership, living in a 

single-family house, and then race, with Black respondents being negatively correlated and white and 

Hispanic respondents being positively correlated. Conservative political views and knowledge scores also 

had significant correlations. 

Table 16: Correlations with doing own yardwork. 
Item N Correlation Coef. Sig. 

Female 426 -.264 < .001 

Owns home 404 .180 < .001 

Lives in a single-family house 403 .168 .001 

Black binary 426 -.139 .004 

Political views (conservatism+) 309 .135 .017 

Hispanic binary 426 .114 .019 
White binary 426 .101 .038 

Knowledge scale 421 .100 .041 

 

Lawn care practices analysis. We included three items that examined residents’ lawn care habits. 

Binaries of those are presented at the beginning of the section in Table 13, with response rates and 

unweighted values. Presented below is a breakdown of all applicable responses (“no yard” removed) to 

the three lawn care items. Many more people reported using fertilizers and pesticides than watering 

excessively. 

Table 17: All choices for lawn care items. 

Item N % Always % Usually % Rarely % Never 

Waters lawn from 10-6 389 3.8% 8.4% 35.7% 52.1% 

Waters lawn 2 or more times per week 396 5.8% 17.9% 29.7% 46.6% 
Uses fertilizers or pesticides on lawn 382 16.3% 28.6% 25.5% 29.6% 

 

Table X breaks down each lawn practice by who does yardwork for the household. The numbers in the 

cells show the percentage that rarely or never do each practice out of the households where yardwork is 

done in a certain way. For example, the top right cell shows that 84.0% of households where the 

respondent said they do yardwork rarely or never water during the day, between 10 AM and 6 PM. The 

asterisk and exponent symbols emphasize the scenarios where the difference between the ones whose 

yardwork was completed a certain way and those whose was not, was significant. For example, in the 

fifth and sixth rows the percentages are given for households in which anyone in the household, the 

respondent or someone else, does yardwork. In the first column the difference between these 

percentages, 83.0% and 94.8%, is highly significant, and in the far right column the difference between 

58.5% and 49.3% is marginally significant. The largest point of departure between any set in the table is 

for the frequency of watering by whether a homeowners association does yardwork. 14.3% of 
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households in which the HOA does the yardwork reported rarely or never watering twice per week, 

versus 78.5% of those where the HOA does not do their yardwork. This is a significant difference, but it 

should be noted that HOA had the lowest count of any response for yardwork, at just 14. 

 

Table X: Lawn practices by who does lawn care. 

Group 
Rarely or never 

waters from 10-6 

Rarely or never 
waters twice per 

week 

Rarely or never uses 
fertilizers or 

pesticides 
Does own yardwork (n=179) 84.0% 77.1% 57.0% 

Does not do own yardwork 
(n=217) 

90.6% 75.6% 53.2% 

Someone else in household does 
yardwork (n=102) 

83.5% 78.4% 65.7%* 

Someone else in household does 
not do yardwork (n=236) 

89.1% 75.4% 50.9%* 

Respondent OR someone in home 
does yardwork (n=236) 

83.0%*** 75.4% 58.5%^ 

Respondent and others in home 
do not do yardwork (n=159) 

94.8%*** 77.4% 49.3%^ 

Neighbor does yardwork (n=25) 91.7% 88.0% 50.0% 

Neighbor does not do yardwork 
(n=370) 

87.6% 75.4% 55.3% 

Landscaper does yardwork 
(n=150) 

93.8%** 76.0% 43.0%*** 

Landscaper does not do yardwork 
(n=245) 

84.3%** 76.3% 62.2%*** 

Landlord does yardwork (n=24) 100%^ 100%*** 77.3%* 

Landlord does not do yardwork 
(n=372) 

86.8^ 74.7%*** 53.5%* 

HOA does yardwork (n=14) 91.7% 14.3%*** 44.4% 

HOA does not do yardwork 
(n=382) 

87.7% 78.5%*** 55.1% 

Total 87.8% 76.3% 55.1% 
Each cell percentage was tested against those in the other group, for example landscaper versus those who did not use a 
landscaper: ^p < .1; *p < .05; **p < .01; ***p < .005. 

 

 

To see what these items look like in relationship to other items on the survey (and avoid doing that 

three times, for each one individually), we made a scale of lawn care responsibility from them. In the 

scale, each item is scored from zero to one, with “never” being scored as a one and “always” being 

scored as a zero. Scores are then scaled to 100, with those who “never” do any of the things scoring 100 

and those who “always” do all of them scoring zero. Cases are included if they have valid responses to at 

least two of the items. Table 18 shows a breakdown of how respondents scored on the 3-item scale, and 

Figure 23 shows how their scores were distributed (what percentage scored within each range). 

 

Table 18: Lawn care scale central tendencies. 
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N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

393 70.1 24.0 55.7 67.0 89.0 100 0 – 100 

 

 

Black and white respondents each scored about 70 on the scale, with Hispanic and Asian respondents 

scoring much lower. Race was not significant until other items were accounted for in a regression. 

 

Female respondents’ scores were 6 points higher than those of males, significant at p = .016. 
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The lawn care scale had a very strong relationship by income. The lowest income group had a score 22 

points higher than the highest income group, significant at p < .001. 

 

Lawn scale scores were also significant when broken down by education, but most of this relationship is 

attributable to the lowest education category. High school graduates and higher all scored 70 or higher. 
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For age, there is a clear break point at 45 years. Those younger than 45 scored well over 75 points on 

the scale, but all the groups 45 and older scored 67 or lower. This ANOVA is significant at p < .001. 

 

Liberals had scores above 70 and conservatives had scores around 65, but the highest scores were from 

those who preferred not to report a political ideology. The correlation for political views is significant, 

but it only includes those who reported political views. 
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Figure 27: Lawn Scale by Education
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Figure 28: Lawn Scale by Age
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Those who rented or had some other living arrangement scored the highest of any subgroup we’ve 

disaggregated, at a mean of 82.2, 15 points higher than homeowners. That ANOVA is significant at p < 

.001. Type of housing also had a significant relationship, but there were only 42 who didn’t live in a 

house and answered these items (probably due to having no yard). 

 

 

 

Table 19 shows all the items that had a significant correlation with the lawn scale. Homeownership, 

living in a house, age, and income all had correlations higher than .2, all negative. In addition to the 

items covered above, using any form of social media also had a significant negative correlation with 

lawn scale scores. 

 

Table 19: Correlations with lawn care responsibility scale. 

Item N Correlation Coef. Sig. 
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Figure 29: Lawn Scale by Political Views
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Figure 30: Lawn Scale by Homeownership
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Owns home 378 -.263 < .001 
Lives in a single-family house 376 -.227 < .001 

Age 393 -.215 < .001 

Income 393 -.213 < .001 

Median tract income 393 -.178 < .001 
Female 393 .122 .016 

Political views (conservatism+) 287 -.117 .047 

Uses social media 393 -.099 .050 

 

We placed these items into a regression to see which items explain lawn care scores while accounting 

for the others. In the regression, income became the strongest predictor of lawn scores (by the beta 

column), followed by age and then, surprisingly, social media usage. Race became significant and 

positive for white respondents once other items were accounted for. 

 

Table 20: Regression analysis of lawn care scale. 

Variable B 95% CI β t p 

(Constant) 111.80 [94.684, 128.91]  12.852 < .001*** 
Gender (female) 1.045 [-4.028, 6.117] 0.022 0.405 .686 

Age -0.306 [-0.493, -0.119] -0.216 -3.213 .001** 

Education (6 levels) 1.384 [-0.404, 3.172] 0.096 1.522 .129 
Income (5 levels) -5.412 [-8.014, -2.809] -0.262 -4.090 < .001*** 

Owns home -3.703 [-11.582, 4.176] -0.064 -0.925 .356 

Lives in single-family house -6.155 [-15.441, 3.132] -0.082 -1.304 .193 

Uses social media -8.090 [-14.824, -1.356] -0.132 -2.363 .019* 
White race/eth. 5.680 [0.084, 11.275] 0.117 1.996 .047* 

Hispanic race/eth. 8.843 [-6.873, 24.560] 0.057 1.107 .269 

AAPI race/eth. -1.937 [-20.107, 16.234] -0.011 -0.210 .834 
Other race/eth. -0.245 [29.035, 28.544] -0.001 -0.017 .987 

Note: N = 350, R2 adjusted: 0.147; *p<.05, **p<.01, ***p<.005 
 

Figure 31 shows predicted lawn care scores by subgroup against a reference group that represents a 

Black female with median values on other items. Age strongly affects scores, with a 25 year-old 

respondent predicted to score a 75 versus 59 for a 75 year-old respondent. That income had the 

strongest relationship in Table 20 is shown clearly here. Someone in the highest income category is 

predicted to score a 56, versus a 77 for someone in the lowest category. 
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Section 3: Knowledge. 
Section summary. Knowledge is low in general and it’s especially low for Black and Hispanic residents 

and residents with little education. Only a quarter knew that runoff goes to the river (and other bodies of 

surface water), despite placards all over the city on storm drains. 

In this section we find out how much Shelby County residents know about their water source, and who 

knows the most. Like in previous sections, Table 21 is a breakdown of raw response rates and the effect 

of weighting on each response. For example, 61.7% of survey respondents correctly identified the 

aquifer as Shelby County’s water source, but once those responses are weighted to match the 

population that rate drops to 47.7%, with 40.6% being unsure. 

Table 21: Knowledge item breakdown (n=488). 

Item Unweighted % Weighted % 
From where does Shelby County get its drinking water? 

- No response* 1.4% 2.6% 

- Aquifer 61.7% 47.7% 

- Mississippi River 5.2% 6.5% 
- Tennessee River 3.3% 5.0% 

- Wolf River 0.4% 0.3% 

- Unsure 29.3% 40.6% 

Where does water entering local storm sewers go? 

- No response* 3.3% 4.4% 

- Surface water (rivers, lakes, streams) 30.2% 24.7% 

- Groundwater 6.1% 7.6% 
- Wastewater treatment plants 20.5% 20.4% 

- Unsure 43.1% 47.3% 

Which best describes the source of local drinking water? 
- No response* 2.2% 3.0% 

- Groundwater 55.4% 46.0% 

- Surface water (rivers, lakes, streams) 1.7% 2.4% 

- Rainwater 4.6% 6.7% 

- Water transported via truck, aqueduct, pipeline, etc. 1.7% 2.8% 

- Unsure 36.6% 42.2% 

Who uses the most water in Shelby County? 
- No response* 2.7% 4.0% 

- Households 30.5% 31.1% 

- Farms & ranches 5.9% 6.3% 

- Industry 19.8% 19.4% 
- Power generation 4.2% 3.7% 

- Unsure 39.6% 39.5% 

What is a layer of sediment containing groundwater called? 
- No response* 2.0% 3.3% 

- Aquifer 47.9% 42.2% 

- Water table 13.6% 9.1% 

- Subterranean river 2.3% 2.8% 
- Levee 2.9% 6.0% 
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- Unsure 33.3% 39.8% 
*Percentages by response exclude those who gave no response.

Knowledge scale analysis. People really struggled to give correct answers on the knowledge items about 
our water source, so CAESER’s services are sorely needed. Overall, the average “score” on the 
knowledge items was about 40%, but the median resident only answered 25% (1/4) correctly, and the 
modal number correct (most common) was zero. Only 10.7% answered all items correctly. 

By item, the one people had the hardest time answering was where runoff water goes after it enters 
storm drains. About ¼ answered that item correctly, versus between 40% and 50% on the others. 

31.2%

19.4%17.9%

20.8%

10.7%

Figure 32: Knowledge Items by 
Number Correct (n=476)
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Figure 33: Knowledge Item Breakdown
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On the runoff item, almost half the people responded that they were unsure. On all the other items, 
about 40% of the respondents were unsure, with about 45% giving the correct response. 

Table 22 and Figure 35 show how scores were distributed in the sample. Far more knew “nothing” than 

knew “everything.” 

Table 22: Knowledge scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

476 40.3 34.7 0 25.0 75.0 0 0-100

47.3%

24.7%

7.6%

20.4%

Figure 34: Where Does Water Entering Local 
Storm Sewers Go? (n=466)

Unsure Rivers, lakes, streams Groundwater Wastewater treatment plants
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White and Asian residents scored about twice as high on knowledge items as Black and Hispanic 
residents. 
 

 
 

Male residents scored much higher than female residents, 16 points on average. This ANOVA is 
significant at p < .001. 
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Figure 35: Distribution of Knowledge Scores 
(n=476)
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Figure 36: Knowledge Scores by Race
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There is a direct and linear relationship for knowledge scores by education. Residents with a Bachelor’s 
degree scored twice as high as high school graduates and almost 5 times higher than residents who 
didn’t complete high school. This ANOVA is significant at p < .001. 

 
 

Income also has a strong relationship, with a clear break at +/- $75k. ANOVA significant at p < .001. 
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Figure 37: Knowledge Scores by Gender
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There is a directional relationship for knowledge and political views, with very liberal residents scoring 
11 points higher than very conservative respondents, but the correlation test is not significant. Those 
who chose not to share their political views had the lowest knowledge scores by far. 

 
I wanted to show knowledge by length of time in the county even though there is no clear relationship. 
The higher score for 3 to 4 year residents may just be because of the low count (n=16), but it is 
interesting that they and 20 to 29 year residents scored much higher than 30 year residents. This 
relationship was not significant in any tests. 
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Figure 39: Knowledge Scores by Income
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Figure 40: Knowledge Scale by Political Views
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Social media users scored 8 points higher than non-users. This ANOVA was almost significant, at p = 
0.51. 

 
 

Interestingly, there was essentially no difference in scores between those who were interested in 
receiving more information and those who weren’t.  
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Figure 41: Knowledge Scores by Years in County

33.5

41.7

10

20

30

40

50

60

70

Doesn't use (n=83) Uses (n=393)
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Correlations are presented below. Education level, race, and income had extreme correlations, but 
everything down to the concern with water availability was highly significant. 
 

Table 23: Correlations with knowledge scale.    

Item N Correlation Coef. Sig. 

Education level 476 .422 < .001 
White binary 476 .383 < .001 

Black binary 476 -.378 < .001 

Household income 476 .338 < .001 

Drinks tap water 461 .289 < .001 
Median tract income 476 .250 < .001 

Gender (female) 476 -.235 < .001 

Owns home 455 .229 < .001 
Uses hazardous waste collection sites 468 .224 < .001 

Lives in single-family house 453 .193 < .001 

Level of concern scale 474 -.168 < .001 

Concern with water availability for residents 471 -.166 < .001 
Confidence in government to protect water source scale 294 -.123 .036 

Number of residents in household 443 -.106 .026 

Household water use responsibility scale 459 .104 .026 

Does own yardwork 421 .100 .041 

 
In a regression, the strongest predictors of knowledge scores were education level, race, and years of 
residence in the county. Gender and homeownership were also significant predictors. Interestingly, 
years of residence in the county did not have a significant correlation with water knowledge but became 
significant once other demographics and scales were accounted for. 
 

Table 24: Regression analysis of knowledge scale. 

Variable B 95% CI β t p 
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Figure 43: Knowledge Scores by Interest in 
Water Information
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(Constant) 17.223 [4.211, 30.235]  2.602 .010* 
Gender (female) -12.848 [-18.673, -7.023] -0.185 -4.336 .001*** 

Age -0.313 [-0.544, -0.082] -0.157 -2.662 .008** 

Education (6 levels) 6.592 [4.579, 8.606] 0.316 6.436 < .001*** 

Income (5 levels) 0.242 [-2.701, 3.185] 0.008 0.161 .872 
Years residence in county 0.391 [0.216, 0.566] 0.246 4.393 < .001*** 

Owns home 10.684 [4.002, 17.276] 0.144 3.186 .002** 

White race/eth. 20.391 [13.981, 26.80] 0.293 6.294 < .001*** 
Hispanic race/eth. 4.75 [-11.137, 20.638] 0.025 0.588 .557 

AAPI race/eth. 12.029 [-9.299, 33.356] 0.046 1.109 .268 

Other race/eth. 19.251 [-8.897, 47.398] 0.054 1.344 .180 

Note: N = 417, R2 adjusted: 0.334; *p<.05, **p<.01, ***p<.005 
 
Figure 44 shows the information in Table 24 in a chart format. Bars show predicted scores versus a 
reference person who is a Black female, age 52, who attended college, has lived in the county for 34 
years and owns her home. Education and race are the most important, with a master’s degree or being 
white taking her predicted score from 26 to 46. We also ran a model including political views, but it 
reduced the number of cases a great deal and did not improve the explanatory power of the model. 
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Figure 44: Knowledge Scale by Subgroup (Regressed)
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Section 4: Concerns. 
Section summary. Poor and Black residents have much higher levels of concern than other residents, with 

contamination being the greatest concern for all residents. Contamination was also the most common of 

open responses about threats to the water source (not shown here). Concern also plays out in residents’ 

actions, with concern being significantly correlated with filtering tap water. 

This section covers a group of items about possible concerns people have related to water in the county. 

Responses varied greatly by item. Table 25 gives a breakdown of all responses for each item, weighted 

and unweighted. Contamination is residents’ greatest concern, supply for agriculture their least. 

Table 25: Level of concern item breakdown (n=488) 

Item Missing* 
Not 

Concerned 
Somewhat 
Concerned 

Very 
Concerned 

Unweighted 

Concern with water quality at 
home 

0.4% 33.1% 28.8% 35.0% 

Concern with quality of local rivers, 
lakes, & streams 

1.6% 14.4% 47.3% 38.3% 

Concern with amount of water 
available to residents 

1.2% 33.2% 33.8% 33.0% 

Concern with amount of water 
available to agriculture 

0.6% 33.4% 37.9% 28.7% 

Concern over condition of water 
infrastructure 

1.2% 9.5% 35.7% 54.8% 

Concern over contamination of 
drinking water 

1.4% 15.2% 26.6% 58.2% 

Concern over affordability of water 
bills 

2.3% 31.4% 32.9% 35.6% 

Weighted 

Concern with water quality at 
home 

1.5% 29.5% 30.0% 40.6% 

Concern with quality of local rivers, 
lakes, & streams 

2.8% 15.3% 43.7% 41.0% 

Concern with amount of water 
available to residents 

2.5% 31.4% 30.2% 38.4% 

Concern with amount of water 
available to agriculture 

1.9% 32.5% 33.3% 34.2% 

Concern over condition of water 
infrastructure 

2.9% 12.0% 32.7% 55.3% 

Concern over contamination of 
drinking water 

2.4% 13.6% 23.6% 62.7% 

Concern over affordability of water 
bills 

3.5% 29.0% 28.7% 42.4% 

*Missing not included in concern column percentages. 
 

Figure 45 shows each item from Table 25 in chart form so they can be more easily compared. 
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Level of concern analysis. Like the household, lawn, and knowledge items, we placed these items into a 

scale to see how the scores of groups differ. In this scale, “very concerned” counts as a 1 on each item, 

“somewhat concern” as 0.5, and “not concerned” as zero. We then calculate a mean score across all the 

items and scale that to 100. Scores are included if valid responses were given on at least 5 of the 7 

items. A score of 100 represents full concern, zero represents no concern. Table 26 and Figure 46 show 

the distribution of these scores. As many people scored from 90 to 100 (26.5%) as scored from 0 to 40. 

 

Table 26: Concern scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

479 60.7 31.4 35.7 64.3 92.9 100 0-100 
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Figure 45: Percent "Very" Concerned by Item
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Females had slightly higher concern scores than males, with an ANOVA significant at p = .035. 

 

Concern scores were very different by race. Black residents had scores 18 points higher than white 

residents (and 23 points higher than Asian residents). 

 

 

Those with higher education showed much lower levels of concern than those with less education. This 

ANOVA is significant at p = .001. 
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Figure 47: Concern Scale by Gender
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Figure 48: Concern Scale by Race
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With some exceptions, older residents had higher levels of concern than younger residents. ANOVA 

significant at p = .024. 

 

 

Concern scores decreased almost linearly by income. The $15k-$35k group scored 30 points higher than 

the group earning $150k or more. This ANOVA is significant at p < .001. 
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Figure 49: Concern Scale by Education
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Figure 50: Concern Scale by Age
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Concern scores increased by length of time in the county, except for the newest arrivals who also had 

high concern scores. ANOVA significant at p < .001. 

 

There was about a 7 point difference by homeownership, significant at p = .034. 
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There were very large differences by political views. First, those who chose not to report political views 

had the highest level of concern by far, at almost 70 points. Of those who did report, conservatives had 

much lower scores than liberals. The ANOVA is significant at p = .001 (same as correlation). 

 

Race and income had the strongest correlations with concerns, followed by years residence in the 

county and political views. Knowledge and confidence in the government (next section) were both 

significantly negatively correlated with concerns. Expectedly, people with higher levels of concern filter 

their tap water more often. 

Table 27: Correlations with concern scale.    

Item N Correlation Coef. Sig. 

Black binary 479 .270 < .001 

White binary 479 -.266 < .001 

Household income 479 -.263 < .001 
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Figure 53: Concern Scale by Homeownership
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Figure 54: Concern Scale by Political Views
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Median tract income 479 -.186 < .001 
Years residence in Shelby County 432 .183 < .001 

Political views (conservatism+) 353 -.183 .001 

Knowledge scale 474 -.168 < .001 

Government confidence scale 299 -.165 .004 
Education level 479 -.148 .001 

Frequency of filtering tap water+ 432 .147 .002 

Owns home 457 -.099 .034 
Gender (female) 479 .096 .035 

Age 479 .092 .044 

 

Race and income were the only significant predictors of concern in a regression. This is the only 

regression in which Asian race/ethnicity is significant. Figure 55 shows these items charted, with the 

lowest income group having concern scores 15 points higher than the highest, and white and Asian 

residents having scores 15 and 20 points lower than Black residents, respectively. 

Table 28: Regression analysis of concern scale. 
Variable B 95% CI β t p 

(Constant) 66.869 [54.164, 79.573]  10.344 < .001*** 

Gender (female) 3.524 [-2.189, 9.237] 0.056 1.212 .226 

Age 0.165 [-0.015, 0.346] 0.090 1.797 .073 

Education (6 levels) 0.087 [-1.932, 2.106] 0.005 0.084 .933 

Income (5 levels) -3.878 [-6.804, -0.952] -0.147 -2.605 .010* 

Owns home -3.324 [-9.866, 3.217] -0.050 -0.999 .318 
White race/eth. -14.31 [-20.699, -7.920] -0.266 -4.401 < .001*** 

Hispanic race/eth. -5.781 [-21.660, 10.098] -0.033 -0.715 .475 

AAPI race/eth. -19.493 [-38.731, -0.255] -0.090 -1.991 .047* 
Other race/eth. -3.418 [-32.152, 25.315] -0.010 -0.234 .815 

Note: N = 456, R2 adjusted: 0.114; *p<.05, **p<.01, ***p<.005 
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Section 5: Government Confidence. 
Section summary. Almost everyone agrees that clean drinking water is a human right, but almost no one 

thinks the government is doing enough to protect rivers, lakes, and streams. Placed into a scale, the 

items related to government confidence had a very strong and clear relationship with political ideology 

but not much else. 

This collection of items is somewhat inconsistent, with items about ideological views (too much 

regulation, drinking water is a human right), one personal practical issue (water bill), and three items 

related to confidence in the government to maintain and protect the water supply. We present them 

together because all 6 items share the same answer scheme. Table 29 shows a breakdown of responses 

to each item, before and after weighting. Responses vary widely on these items; in terms of validity for 

the survey this is great, because it shows that participants were still paying attention when they reached 

this section. 

Table 29: Agreement item breakdown (n=488). 

Item Missing* No Opinion Agree Disagree 
Unweighted 

My water bill is too high 1.4% 39.7% 29.7% 30.6% 

Government protects my drinking 
water 

0.8% 37.2% 19.6% 43.2% 

Government is protecting local 
rivers, lakes, and streams 

1.0% 25.7% 12.0% 62.3% 

There is too much regulation of 
local water issues 

1.2% 42.3% 7.3% 50.4% 

Clean drinking water is a human 
right 

1.6% 4.4% 92.3% 3.3% 

The county can meet its future 
water needs 

2.3% 53.9% 23.9% 22.2% 

Weighted 

My water bill is too high 2.2% 34.6% 39.2% 26.2% 
Government protects my drinking 
water 

1.7% 37.3% 20.0% 42.7% 

Government is protecting local 
rivers, lakes, and streams 

2.5% 29.0% 12.0% 59.0% 

There is too much regulation of 
local water issues 

1.8% 44.8% 11.0% 44.2% 

Clean drinking water is a human 
right 

3.2% 3.8% 94.5% 1.7% 

The county can meet its future 
water needs 

3.0% 56.1% 20.6% 23.3% 

*Missing not included in opinion column percentages. 
 

The percentages in Table 29 and Figure 56 do not match, because Figure 56 shows agreement only 

among those who had an opinion on each item. Almost everyone agreed that clean drinking water is a 

human right, with only 1.7% disagreeing and 3.8% having no opinion. More than half think their water 

bills are too high, but very few think there should be less regulation of water issues in the county. 
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Despite only 32% agreeing that the government protects drinking water, almost half are confident the 

county can meet future water needs. At 17%, there is very little confidence in authorities keeping rivers, 

lakes, and streams clean. 

 

 

In addition to asking people about their concerns and whether they thought the authorities were 

working to protect them, we also asked them about their own willingness to pay to reduce threats to 

water. Participants were asked whether they would pay a given dollar amount to reduce threats to 

water, with the dollar amount varying randomly across the surveys. This was used to mirror a contingent 

valuation approach to determine willingness-to-pay, a commonly used way to identify demand for 

goods and services not bought and sold in the marketplace.8 The randomized dollar amounts include a 

token amount of $0.25, as well as $1 and $2 per month. For context, $2 per month is roughly equivalent 

to the most recent average water rate hike by MLGW, the water utility in Memphis, Tennessee, which 

raised water rates in 2020 by 7%, an average of $2.23 per month per customer.9 A rate hike of $2 per 

month was also considered as the upper maximum feasible amount, with most policy proposals likely 

costing a lesser amount. 

The unweighted results are shown below in Table X. While a quarter of respondents would not 

be willing to pay even the token amount of $0.25 per month for additional protections and regulations, 

there was not a decline in the percentage willing to pay between $0.25 per month and $1.00 per month. 

However, the percentage of respondents willing to pay $2.00 per month is 10% lower, although still 

constitutes nearly two-thirds of the respondents.  

 

 

 
8 See for example Carson, Richard T. “Contingent Valuation: A User’s Guide.” Environ. Sci. Technol. 2000, 34, 1413-
1418. 
9 Hardiman, Samuel. ‘How your MLGW bill is going up – and what will stay the same.” Memphis Commercial 
Appeal. December 17, 2019. Note that water bills in the City of Memphis are generally bundled with other utilities, 
although this is not necessarily the case in suburban areas who maintain independent water services. 
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Figure 56: Percent that Agree for Each Opinion Item
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Table X: Willingness to pay for protections/regulations (n=345). 

Dollar amount Yes, would pay It’s too much Has no concerns 

$0.25 73.9% 13.0% 13.0% 

$1.00 76.4% 7.9% 15.7% 

$2.00 66.0% 22.3% 11.7% 
Total 72.5% 13.9% 13.6% 

 

Government confidence analysis. Like the other items, we made a scale to make it easier to analyze 

these items. Here, the scale includes the three items about confidence in the government: government 

protects rivers, lakes, and streams; government protects the drinking water supply; and the county can 

meet its water needs in the foreseeable future. Agreement counts as a one on these items, 

disagreement counts as a zero, and “no opinion” counts as missing. The scale is an average of responses, 

scaled to 100, with people included who agreed or disagreed to at least 2 of the 3 items. 

 Shown in Table 30 and Figure 57, only 299 of the group of 488 gave usable responses to at least 

2 of the items. Of those, the average level of agreement was 29.3 out of 100. More residents fit into the 

bottom fifth of the distribution (58.8%) than in the rest of it, but somehow almost 20% were also in the 

highest fifth of the distribution. 

 

Table 30: Government confidence scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

299 29.3 39.8 0 0 50.0 0 0-100 

 

 

There was very little difference in confidence by gender. 
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Figure 57: Distribution of Gov't Confidence 
Scores (n=299)
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None of the tests of confidence by race were significant. 

 

There were very large differences in scores by education. Interestingly, the confidence of those with a 

bachelor’s degree or higher was closer to that of high school graduates than to those with some college 

attendance. Residents who hadn’t finished high school had double the confidence of high school 

graduates. This ANOVA is significant at p = .034. 
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Figure 58: Gov't Confidence Scale by Gender
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Figure 59: Gov't Confidence Scale by Race
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Government confidence also showed a strong upward trend by age. Confidence is lowest for the 35 to 

44 age group. This ANOVA is significant at p = .029. 

 

 

The relationship by income is unclear, like education.  
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Figure 60: Gov't Confidence Scale by Education
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There is also no clear pattern in confidence by years of residence in the county. 

 

 

Homeowners had slightly higher confidence than renters, but the difference is not significant. 
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Figure 62: Gov't Confidence Scale by Income
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The strongest relationship of all was by political views. Very conservative residents had the highest 

confidence scores of any subgroup at 82.7, and liberal residents had the lowest scores of any subgroup 

at 13.8. This ANOVA is significant at p < .001. 

 

Despite having the lowest count, political views had by far the strongest correlation with government 

confidence. None of the other demographic variables except age had a significant correlation with 

confidence. Knowledge had a significant negative correlation with government confidence. 

Table 31: Correlations with government confidence scale.    

Item N Correlation Coef. Sig. 

Political views (conservatism+) 231 .266 < .001 

Age 299 .165 .004 

Level of concern scale 299 -.165 .004 
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Figure 64: Gov't Confidence Scale by 
Homeownership

21.2
13.8

29.9 33.8

82.7

38.4

0

20

40

60

80

100

Very liberal
(n=40)

Liberal (n=58) Moderate
(n=92)

Conservative
(n=33)

Very
conservative

(n=9)

Prefer not to
say (n=65)

Figure 65: Gov't Confidence Scale by Political 
Views



58 
 

Years of residence in Shelby County 267 .142 .020 
Someone in household does yardwork 262 .135 .029 

Knowledge scale 294 -.123 .036 

Number of residents in household 276 -.121 .044 

 

The regression in Table 32 for government confidence was the weakest of all the models we ran, 

explaining only 10.2% of the variation in scores. In this model, we include political views which reduces 

the count to 224 (because so many do not report political views), but it is the most powerful predictor 

by far. Figure 66 shows the effect of political views, taking the score of someone with very conservative 

views from 33.8 points (as a moderate) to 50.6 points, all other things being equal, and reducing the 

score to 17.1 points for a very liberal resident. Income, which had an unclear relationship in Figure 62, 

becomes significantly negative in this model, taking the explanatory power of age. 

Table 32: Regression analysis of government confidence scale. 

Variable B 95% CI β t p 

(Constant) 13.359 [-9.273, 35.991]  1.163 .246 
Gender (female) -5.453 [-15.548, 4.642] -0.072 -1.065 .288 

Age 0.209 [-0.139, 0.557] 0.095 1.182 .238 

Education (6 levels) 0.408 [-3.290, 4.107] 0.017 0.218 .828 

Income (5 levels) -6.012 [-11.359, -0.666] -0.194 -2.216 .028* 

Owns home 9.516 [-2.626, 21.659] 0.117 1.545 .124 

Conservatism (0-1) 33.485 [12.995, 53.974] 0.228 3.221 .001** 

White race/eth. -2.810 [-14.366, 8.746] -0.037 -0.479 .632 
Hispanic race/eth. -3.167 [-32.845, 26.511] -0.015 -0.210 .834 

AAPI race/eth. 10.419 [-25.425, 46.263] 0.038 0.573 .567 

Other race/eth. -24.270 [-111.79, 63.250] -0.035 -0.547 .585 

Note: N = 224, R2 adjusted: 0.102; *p<.05, **p<.01, ***p<.005 
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Figure 66: Gov't Confidence Scale by Subgroup 
(Regressed)
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We made a second model with an even lower count (n=194) because it gave us much more explanatory 

power (R square 0.168). In this model we add a binary for whether the respondent or someone else in 

the household does yardwork, which had a significant correlation with government confidence in Table 

31 but restricts the model down only to those who have yards. Conservatism is still the most powerful 

predictor in this model, but yardwork is also powerful. In this model, income is no longer significant, but 

gender is. Figure 67 shows that the effect of political views here is similar to that in Figure 66, with 

yardwork having a similar effect of dropping the government confidence score to 20 if someone outside 

the household does it. I don’t know how to interpret this, other than it may be showing an effect of 

being outside more often and interacting with natural processes, including water. Or, it may illustrate 

overconfidence in the ecological future from repeatedly imposing one’s will on nature and seeing 

positive effects. 

Table 33: Regression analysis of government confidence scale, including yardwork. 

Variable B 95% CI β t p 

(Constant) 1.963 [-22.231, 26.156]  0.160 .873 

Gender (female) -11.922 [-22.104, -1.740] -0.160 -2.310 .022* 

Age 0.044 [-0.328, 0.416] 0.020 0.233 .816 

Education (6 levels) 1.574 [-2.271, 5.418] 0.067 0.808 .420 

Income (5 levels) -3.561 [-8.977, 1.854] -0.114 -1.298 .196 
Owns home 12.958 [-1.603, 27.52] 0.148 1.756 .081 

Conservatism (0-1) 37.280 [16.423, 58.138] 0.266 3.527 .001** 

Someone in household does 
yardwork 

14.224 [3.567, 24.881] 0.188 2.633 .009** 

White race/eth. -4.541 [-16.774, 7.693] -0.061 -0.732 .465 

Hispanic race/eth. 36.356 [-22.594, 95.306] 0.082 1.217 .225 

AAPI race/eth. 9.830 [-26.244, 45.904] 0.037 0.538 .591 

Other race/eth. -31.919 [-114.96, 51.123] -0.050 -0.758 .449 

Note: N = 194, R2 adjusted: 0.168; *p<.05, **p<.01, ***p<.005 
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Section 6: Social Media and News Sources. 
Section summary. Shelby County residents mostly use local TV and radio for news, but younger and more 

educated residents use social media and news websites more often. Of social media platforms, Facebook 

and YouTube are the most popular by far. 

This section gives a simple breakdown of what social media platforms and news sources residents in 

Shelby County use. 

Table 34 shows the percent that use each item for news, before and after weighting, with Figure 

68 placing the weighted figures into a chart for comparison. Local TV is used for news more than 

anything else by far, with social media being second and local radio third. 

Table 34: Media people use as news sources. 

Item N Unweighted % Weighted % 
Local TV 463 82.9% 85.0% 

Local Radio 411 62.3% 66.6% 

Flyers 379 35.4% 39.3% 

Print Newspapers 398 39.4% 42.7% 
Online Newspapers 394 56.1% 54.1% 

Social Media 417 69.8% 68.4% 

Billboards 376 34.6% 37.7% 

Email 396 55.1% 53.1% 

 

 

Table 35 shows the percentage that use each social media platform, before and after weighting, with 

Figure 69 showing the weighted percentages for comparison. Facebook has twice as many users as 

Twitter, but many residents also use YouTube. 

Table 35: Social media use. 

Item N Unweighted % Weighted % 

Facebook 471 72.2% 71.5% 
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Figure 68: Media Usage for News by Source
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Instagram 408 47.1% 48.5% 
LinkedIn 400 38.0% 36.8% 

Twitter 391 33.0% 34.4% 

YouTube 424 65.6% 69.1% 

 

 

Condensing all the platforms together, 81% of residents checked the box for at least one social media 

platform. 

 

Table 36 condenses the breakdown of the percentages of each subgroup (gender, race, income, 

education, age) that use each social media platform. In italics in the row above each series is the result 

of the significance test (chi square) for significant differences between the subgroups in that series. For 

example, 76.8% of women used Facebook versus 65.3% of men, an 11 percentage point difference; the 

result of the test of significance for that difference was p = .007. 
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Figure 69: Social Media Usage by Platform
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 The tests of significance on all platforms by education and age were significant, with usage 

decreasing with age and almost always increasing with education, except for the non-high school 

graduates who use many of the platforms as much as college graduates. LinkedIn was the only platform 

with a significant difference by income, and Twitter was the only platform with a significant difference 

by race. 

 

Table 36: Social media use by subgroup. 

Group Facebook Instagram LinkedIn Twitter YouTube 

Gender .007** .001*** .086 .127 .750 

- Male 65.3% 39.3% 41.6% 38.7% 68.1% 
- Female 76.8% 56.1% 32.8% 30.8% 69.8% 

Race .697 .137 .333 .026* .083 

- Hispanic/Latino 85.0% 73.3% 45.5% 60.0% 94.7% 
- White 71.1% 52.3% 41.9% 40.1% 64.7% 

- Black 70.7% 44.4% 31.9% 27.6% 70.1% 

- AAPI 72.7% 33.3% 30.0% 22.2% 80.0% 

- Other 60.0% 40.0% 25.0% 40.0% 60.0% 
Income .131 .145 < .001*** .140 .296 

- <= $15k 62.3% 34.0% 13.3% 26.7% 60.3% 

- $15k-$35k 69.7% 46.9% 22.7% 39.7% 70.6% 

- $35k-$75k 70.6% 50.4% 33.1% 27.3% 68.0% 

- $75k-$150k 80.4% 56.3% 63.7% 40.0% 76.3% 

- $150k+ 70.6% 44.2% 39.0% 41.0% 65.2% 

Education < .001*** .001*** < .001*** .003*** .001*** 
- < HS 92.9% 50.0% 22.7% 43.3% 74.4% 

- HS / GED 42.9% 30.8% 20.5% 21.3% 52.6% 

- Some college / Associate’s 81.3% 50.8% 26.5% 30.6% 76.4% 
- Bachelor’s+ 78.8% 57.0% 56.0% 43.4% 72.5% 

Age < .001*** < .001*** < .001*** < .001*** < .001*** 

- < 35 85.4% 77.9% 60.0% 52.9% 87.2% 

- 35-44 78.6% 61.0% 38.2% 32.9% 76.3% 

- 45-54 78.9% 57.9% 40.8% 54.0% 79.0% 

- 55-64 64.9% 35.2% 30.5% 29.8% 60.5% 

- 65-74 68.2% 15.6% 20.0% 11.4% 58.2% 
- 75-84 40.0% 4.3% 12.5% 4.5% 40.7% 

- 85+ 8.3% 0% 0% 0% 7.7% 

Total 71.5% 48.5% 36.8% 34.4% 69.1% 

 

Table 37 is the same as Table 36, but for the 8 news sources instead of 5 social media platforms. Women 

were significantly more likely than men to use TV, flyers, and social media for news, with social media 

having a 16 percentage point difference. TV, radio, flyers, and newspapers had significant differences by 

race. Black residents were the most likely to use every one of these forms of media for news, but they 

were the least likely to use news websites. Every source had significant differences by education except 

radio. TV, flyers, and newspapers are used the least by those with college degrees, but they use 

websites, social media, and email the most. 
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Table 37: News source by subgroup. 

Group Local TV Radio Flyers 
News-
papers 

News 
Websites 

Social 
Media 

Bill-
boards 

Email 

Gender .006** .754 .050* .349 .176 .001*** .125 .093 

- Male 80.0% 65.7% 33.7% 45.3% 57.9% 59.9% 33.3% 48.2% 
- Female 89.3% 67.5% 44.4% 40.2% 50.5% 75.9% 41.4% 57.4% 

Race <.001*** <.001*** .001*** .024* .280 .458 .103 .069 

- Hispanic/Latino 75.0% 50.0% 26.7% 26.7% 55.6% 70.6% 26.7% 37.5% 
- White 72.3% 52.9% 28.6% 36.3% 59.1% 67.6% 33.1% 52.4% 

- Black 96.7% 80.8% 51.2% 51.4% 48.0% 69.6% 44.8% 57.7% 

- AAPI 60.0% 50.0% 33.3% 33.3% 66.7% 50.0% 20.0% 22.2% 

- Other 75.0% 40.0% 25.0% 20.0% 66.7% 100% 20.0% 20.0% 
Income <.001*** .004*** .001*** <.001*** .381 .233 .063 .535 

- <= $15k 93.5% 77.8% 30.3% 27.5% 52.6% 69.8% 18.2% 56.4% 

- $15k-$35k 96.9% 77.0% 56.1% 72.2% 52.9% 73.1% 41.0% 53.0% 

- $35k-$75k 87.6% 66.7% 43.3% 42.5% 47.6% 66.9% 44.5% 51.2% 

- $75k-$150k 70.9% 52.9% 32.6% 30.2% 60.6% 72.3% 34.1% 58.3% 

- $150k+ 75.0% 65.9% 19.5% 37.5% 58.7% 54.5% 34.1% 43.2% 

Education <.001*** .063 .010* <.001*** <.001*** .001*** <.001*** .002*** 
- < HS 95.0% 84.6% 70.8% 87.5% 72.0% 56.4% 69.0% 32.0% 

- HS / GED 94.2% 68.8% 39.0% 41.0% 35.4% 53.9% 20.3% 41.6% 

- Some college / 
Associate’s 

87.1% 65.4% 38.1% 46.8% 47.0% 76.2% 33.9% 53.4% 

- Bachelor’s+ 73.1% 62.2% 34.8% 32.4% 66.7% 73.2% 43.3% 63.1% 

Age <.001*** .005** .094 <.001*** <.001*** <.001*** .013* .385 
- < 35 63.6% 53.6% 33.7% 24.7% 62.8% 84.0% 40.5% 53.8% 

- 35-44 81.2% 70.9% 41.3% 25.6% 57.5% 75.0% 36.0% 57.1% 

- 45-54 96.1% 73.5% 37.7% 43.3% 56.7% 79.1% 40.0% 59.3% 

- 55-64 91.5% 70.4% 53.0% 55.2% 62.5% 56.4% 51.4% 49.3% 
- 65-74 92.3% 80.4% 37.5% 70.2% 40.0% 59.3% 24.3% 50.0% 

- 75-84 96.8% 58.3% 36.8% 52.4% 5.9% 35.0% 16.7% 55.0% 

- 85+ 100% 40.0% 9.1% 100% 0% 10.0% 9.1% 20.0% 

Total 85.0% 66.6% 39.3% 42.7% 54.1% 68.4% 37.7% 53.1% 
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Section 7: Descriptives by Utility District. 
Section summary. Basic breakdowns of responses for each district; MLGW, Bartlett, Collierville, 

Germantown, and Millington, are presented below. For MLGW, these represent the responses from 

waves 1 and 2 that included addresses, restricted to those from within the MLGW district, with 

respondents still weighted to match the county. For the other districts, the number of responses per 

district was too small for this, so we used all the responses for the county, including all waves, and 

weighted them to match the demographics for each district separately. 

MLGW 

Includes the residents of Memphis, Lakeland, and Arlington (by geocoded address, not by the city given 

in the address). These numbers are restricted to those who had addresses on file and were inside the 

MLGW service area. 

Table 38: Water use response rates (n=262).    

Item Missing N/A* % True 
Drinks tap water 4.7% --- 50.8% 

Always or usually filters tap water 4.1% 9.6% 24.2% 

Always or usually runs full loads in dishwasher 3.6% 38.7% 73.2% 

Always or usually turns off tap while washing dishes 0.6% 3.6% 68.8% 

Always or usually limits showers to 10 minutes 0.9% 6.5% 64.0% 

Always or usually turns off tap while brushing teeth 0.4% 2.0% 55.1% 
*N/A options vary by question and represent the percentage saying, in descending order: “I don’t drink tap water;” “I don’t use 
a dishwasher;” “I don’t hand wash dishes;” “I don’t use the shower;” “I don’t use the tap to brush my teeth” 

 

Table 39: All choices for water use items. 

Item N % Always % Usually % Rarely % Never 

Filters tap water 227 12.6% 11.6% 17.9% 57.9% 

Runs full loads in dishwasher 155 40.3% 32.9% 11.8% 15.0% 
Turns off tap when washing dishes 251 30.0% 38.8% 21.0% 10.2% 

Limits showers to 10 minutes 243 22.2% 41.9% 18.8% 17.1% 

Turns off tap while brushing teeth 256 31.8% 23.3% 24.5% 20.3% 

 

Table 40: Water use scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

241 60.6 21.9 44.6 58.5 75.3 50.0 0 – 100 
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Table 41: Hazardous waste & yardwork items (n=262).    

Item* Missing No Yard % True 

Uses hazardous waste collection sites 4.4% --- 33.3% 

Places hazardous waste in trash can (includes grease) 4.4% --- 76.5% 
Puts hazardous waste/grease down household drains 4.4% --- 4.8% 

Puts hazardous waste/grease in street drains or on ground 4.4% --- 3.0% 

Does own yardwork 1.7% 11.3% 49.0% 
Other resident does yardwork 1.7% 11.3% 25.0% 

Neighbor or nonresident family member does yardwork 1.7% 11.3% 7.1% 

Landscaper does yardwork 1.7% 11.3% 34.2% 
Landlord does yardwork 1.7% 11.3% 8.6% 

HOA does yardwork 1.7% 11.3% 4.7% 

Rarely or never waters lawn from 10AM to 6PM 9.9% 11.3% 86.0% 

Rarely or never waters lawn twice or more per week 7.6% 11.3% 74.6% 

Rarely or never uses fertilizers or pesticides 14.4% 11.3% 56.1% 
*The items about hazardous waste and doing yardwork are from one “check all that apply” each, while the bottom three lawn 
practices are individual items. If respondents responded that they did not have a yard on the yardwork item, they skipped the 
three lawn practices items, too. 

 

Table 42: All choices for lawn care items. 

Item N % Always % Usually % Rarely % Never 
Waters lawn from 10-6 207 4.0% 10.0% 33.2% 52.8% 

Waters lawn 2 or more times per week 213 6.7% 18.7% 28.6% 45.9% 

Uses fertilizers or pesticides on lawn 195 22.0% 21.9% 27.6% 28.6% 

 

Table 43: Lawn care scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

1.2% 0.4% 5.4%
9.1% 10.0%
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Figure 71: Distribution of Water Use Scores 
(n=241)
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207 69.6 24.4 55.7 67.0 89.0 100 0 – 100 

 

 

 

Table 44: Knowledge item breakdown (n=262).  
Item % True 

From where does Shelby County get its drinking water?  

- No response* 4.6% 
- Aquifer 37.8% 

- Mississippi River 9.6% 

- Tennessee River 6.6% 

- Wolf River 0% 
- Unsure 46.0% 

Where does water entering local storm sewers go?  

- No response* 6.1% 

- Surface water (rivers, lakes, streams) 25.7% 

- Groundwater 8.4% 

- Wastewater treatment plants 20.3% 

- Unsure 45.6% 
Which best describes the source of local drinking water?  

- No response* 4.8% 

- Groundwater 40.7% 
- Surface water (rivers, lakes, streams) 3.9% 

- Rainwater 10.8% 

- Water transported via truck, aqueduct, pipeline, etc. 4.2% 

- Unsure 40.4% 
Who uses the most water in Shelby County?  

- No response* 5.4% 

- Households 35.7% 
- Farms & ranches 6.9% 

1.4% 1.9% 1.9% 5.3%
8.2%

15.9% 17.4%
13.5% 14.5%

20.3%
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Figure 72: Distribution of Lawn Care Scores 
(n=207)
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- Industry 17.0% 
- Power generation 3.6% 

- Unsure 36.9% 

What is a layer of sediment containing groundwater called?  

- No response* 5.2% 
- Aquifer 33.5% 

- Water table 9.0% 

- Subterranean river 3.6% 
- Levee 8.9% 

- Unsure 45.0% 

*Percentages by response exclude those who gave no response.  
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Figure 73: Knowledge Items by 
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Table 45: Knowledge scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

251 34.5 33.9 0 25.0 75.0 0 0-100 

 
 

Table 46: Level of concern item breakdown (n=262). 

Item Missing* 
Not 

Concerned 
Somewhat 
Concerned 

Very 
Concerned 

Concern with water quality at 
home 

2.8% 28.0% 26.7% 45.3% 

Concern with quality of local rivers, 
lakes, & streams 

5.0% 16.7% 41.4% 41.9% 

Concern with amount of water 
available to residents 

4.2% 27.7% 29.9% 42.4% 

Concern with amount of water 
available to agriculture 

3.6% 28.5% 34.5% 37.0% 

Concern over condition of water 
infrastructure 

3.8% 9.7% 32.8% 57.5% 

Concern over contamination of 
drinking water 

3.8% 14.7% 18.4% 66.9% 

Concern over affordability of water 
bills 

6.2% 24.0% 31.9% 44.1% 

*Missing not included in concern column percentages. 
 

Table 47: Concern scale central tendencies. 
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Figure 74: Knowledge Item Breakdown
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N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

253 63.1 31.4 41.7 71.4 92.9 100 0-100 

 

 

 

Table 48: Agreement item breakdown (n=262) 

Item Missing* No Opinion Agree Disagree 
My water bill is too high 3.8% 32.8% 40.6% 26.6% 

Government protects my drinking 
water 

3.2% 35.2% 23.8% 41.0% 

Government is protecting local 
rivers, lakes, and streams 

4.4% 26.5% 15.7% 57.8% 

There is too much regulation of 
local water issues 

3.3% 49.3% 11.1% 39.6% 

Clean drinking water is a human 
right 

4.7% 5.3% 93.0% 1.7% 

The county can meet its future 
water needs 

5.0% 55.2% 23.3% 21.5% 

*Missing not included in opinion column percentages. 
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Figure 75: Distribution of Concern Scores 
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Table 49: Government confidence scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

162 34.5 42.1 0 0 100 0 0-100 
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Bartlett 

There were 30 responses in the original sample with addresses within the Bartlett service area. To 

prevent this being skewed and inaccurate, we weighted the full sample for Shelby County by Bartlett’s 

demographics (race, age, income, education, gender) and present those rates here. 

Table 50: Water use response rates (n=488).    

Item Missing N/A* % True 

Drinks tap water 2.8% --- 70.9% 

Always or usually filters tap water 1.8% 5.8% 21.5% 
Always or usually runs full loads in dishwasher 1.6% 19.9% 90.2% 

Always or usually turns off tap while washing dishes 0.3% 5.8% 62.0% 

Always or usually limits showers to 10 minutes 0.7% 1.7% 68.7% 
Always or usually turns off tap while brushing teeth 0.6% 1.5% 65.3% 
*N/A options vary by question and represent the percentage saying, in descending order: “I don’t drink tap water;” “I don’t use 
a dishwasher;” “I don’t hand wash dishes;” “I don’t use the shower;” “I don’t use the tap to brush my teeth” 

 

Table 51: All choices for water use items. 

Item N % Always % Usually % Rarely % Never 
Filters tap water 451 12.2% 9.3% 12.0% 66.5% 

Runs full loads in dishwasher 385 56.6% 33.6% 5.7% 4.1% 

Turns off tap when washing dishes 458 22.0% 40.0% 31.0% 7.1% 

Limits showers to 10 minutes 476 20.1% 48.6% 19.2% 12.1% 
Turns off tap while brushing teeth 478 36.8% 28.5% 22.4% 12.3% 

 

Table 52: Water use scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

470 65.1 19.0 50.0 66.8 83.3 83.5 0 – 100 
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Table 53: Hazardous waste & yardwork items (n=488)    

Item* Missing No Yard % True 

Uses hazardous waste collection sites 2.1% --- 48.3% 

Places hazardous waste in trash can (includes grease) 2.1% --- 68.4% 

Puts hazardous waste/grease down household drains 2.1% --- 3.4% 
Puts hazardous waste/grease in street drains or on ground 2.1% --- 1.3% 

Does own yardwork 0.8% 8.0% 47.0% 

Other resident does yardwork 0.8% 8.0% 25.6% 

Neighbor or nonresident family member does yardwork 0.8% 8.0% 5.8% 
Landscaper does yardwork 0.8% 8.0% 37.0% 

Landlord does yardwork 0.8% 8.0% 5.3% 

HOA does yardwork 0.8% 8.0% 6.6% 
Rarely or never waters lawn from 10AM to 6PM 6.8% 8.0% 87.6% 

Rarely or never waters lawn twice or more per week 5.7% 8.0% 72.3% 

Rarely or never uses fertilizers or pesticides 7.5% 8.0% 56.3% 
*The items about hazardous waste and doing yardwork are from one “check all that apply” each, while the bottom three lawn 
practices are individual items. If respondents responded that they did not have a yard on the yardwork item, they skipped the 
three lawn practices items, too. 

 

Table 54: All choices for lawn care items. 

Item N % Always % Usually % Rarely % Never 

Waters lawn from 10-6 416 4.5% 7.9% 34.0% 53.6% 

Waters lawn 2 or more times per week 421 6.9% 20.9% 26.1% 46.2% 
Uses fertilizers or pesticides on lawn 413 15.8% 27.9% 28.7% 27.6% 

 

Table 55: Lawn care scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 
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Figure 80: Distribution of Water Use Scores 
(n=470)
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421 68.9 23.5 55.3 67.0 89.0 89.0 0 – 100 

 

 

 

 

Table 56: Knowledge item breakdown (n=488).  
Item % True 

From where does Shelby County get its drinking water?  

- No response* 1.1% 

- Aquifer 64.3% 

- Mississippi River 4.9% 

- Tennessee River 2.3% 

- Wolf River 0.1% 
- Unsure 28.4% 

Where does water entering local storm sewers go?  

- No response* 2.7% 
- Surface water (rivers, lakes, streams) 29.8% 

- Groundwater 5.8% 

- Wastewater treatment plants 19.3% 

- Unsure 45.1% 

Which best describes the source of local drinking water?  

- No response* 1.5% 

- Groundwater 57.2% 
- Surface water (rivers, lakes, streams) 1.3% 

- Rainwater 4.9% 

- Water transported via truck, aqueduct, pipeline, etc. 1.0% 

- Unsure 35.7% 

Who uses the most water in Shelby County?  

- No response* 2.0% 
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2.9%
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11.9% 13.8%
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Figure 81: Distribution of Lawn Care Scores 
(n=421)
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- Households 31.4% 
- Farms & ranches 5.6% 

- Industry 19.1% 

- Power generation 4.3% 

- Unsure 39.7% 
What is a layer of sediment containing groundwater called?  

- No response* 1.5% 

- Aquifer 49.9% 
- Water table 12.6% 

- Subterranean river 2.5% 

- Levee 3.7% 

- Unsure 31.2% 
*Percentages by response exclude those who gave no response.  
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Table 57: Knowledge scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

483 50.5 34.4 25 50 75 75 0-100 

 
 

Table 58: Level of concern item breakdown (n=488). 

Item Missing* 
Not 

Concerned 
Somewhat 
Concerned 

Very 
Concerned 

Concern with water quality at 
home 

0.3% 38.5% 28.0% 33.5% 

Concern with quality of local rivers, 
lakes, & streams 

0.9% 16.4% 49.4% 34.2% 

Concern with amount of water 
available to residents 

0.8% 35.5% 37.8% 26.7% 

Concern with amount of water 
available to agriculture 

0.4% 36.4% 38.9% 24.6% 

Concern over condition of water 
infrastructure 

1.6% 11.5% 36.9% 51.5% 

Concern over contamination of 
drinking water 

1.3% 18.1% 28.3% 53.6% 

Concern over affordability of water 
bills 

1.1% 40.3% 31.2% 28.5% 

*Missing not included in concern column percentages. 
 

Table 59: Concern scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

486 53.9 30.3 28.6 57.1 78.6 100 0-100 
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Figure 83: Knowledge Item Breakdown
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Table 60: Agreement item breakdown (n=488). 

Item Missing* No Opinion Agree Disagree 
My water bill is too high 1.0% 39.0% 28.4% 32.2% 

Government protects my drinking 
water 

0.5% 38.4% 17.2% 44.3% 

Government is protecting local 
rivers, lakes, and streams 

0.9% 26.1% 10.8% 63.1% 

There is too much regulation of 
local water issues 

0.9% 42.2% 5.6% 52.2% 

Clean drinking water is a human 
right 

1.5% 3.8% 93.7% 2.5% 

The county can meet its future 
water needs 

1.2% 57.1% 22.8% 20.1% 

*Missing not included in opinion column percentages. 
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Table 61: Government confidence scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

305 26.9 37.0 0 0 50 0 0-100 
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Collierville 

Collierville. There were only 28 responses in the original sample with addresses within the Collierville 

service area. To prevent this being skewed and inaccurate, we weighted the full sample for Shelby 

County by Collierville’s demographics (race, age, income, education, gender) and present those rates 

here. 

Table 62: Water use response rates (n=488).    

Item Missing N/A* % True 

Drinks tap water 2.3% --- 76.1% 

Always or usually filters tap water 1.6% 5.0% 22.0% 
Always or usually runs full loads in dishwasher 1.4% 14.2% 93.0% 

Always or usually turns off tap while washing dishes 0.2% 5.5% 59.6% 

Always or usually limits showers to 10 minutes 0.5% 1.3% 68.7% 

Always or usually turns off tap while brushing teeth 0.4% 0.9% 65.9% 
*N/A options vary by question and represent the percentage saying, in descending order: “I don’t drink tap water;” “I don’t use 
a dishwasher;” “I don’t hand wash dishes;” “I don’t use the shower;” “I don’t use the tap to brush my teeth” 

 

Table 63: All choices for water use items. 

Item N % Always % Usually % Rarely % Never 

Filters tap water 456 13.5% 8.4% 11.7% 66.3% 

Runs full loads in dishwasher 412 59.4% 33.6% 4.6% 2.4% 

Turns off tap when washing dishes 460 18.6% 41.0% 35.0% 5.4% 

Limits showers to 10 minutes 479 19.3% 49.4% 20.6% 10.7% 
Turns off tap while brushing teeth 482 38.1% 27.8% 23.4% 10.6% 

 

Table 64: Water use scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

476 65.8 18.3 50.3 66.8 83.3 83.5 0 – 100 
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Table 65: Hazardous waste & yardwork items (n=488).    

Item* Missing No Yard % True 
Uses hazardous waste collection sites 1.6% --- 51.3% 

Places hazardous waste in trash can (includes grease) 1.6% --- 68.8% 

Puts hazardous waste/grease down household drains 1.6% --- 3.2% 

Puts hazardous waste/grease in street drains or on ground 1.6% --- 1.2% 
Does own yardwork 0.4% 7.6% 45.3% 

Other resident does yardwork 0.4% 7.6% 28.4% 

Neighbor or nonresident family member does yardwork 0.4% 7.6% 4.4% 
Landscaper does yardwork 0.4% 7.6% 39.7% 

Landlord does yardwork 0.4% 7.6% 4.7% 

HOA does yardwork 0.4% 7.6% 7.8% 
Rarely or never waters lawn from 10AM to 6PM 9.9% 7.6% 88.7% 

Rarely or never waters lawn twice or more per week 7.6% 7.6% 69.5% 

Rarely or never uses fertilizers or pesticides 14.4% 7.6% 53.2% 
*The items about hazardous waste and doing yardwork are from one “check all that apply” each, while the bottom three lawn 
practices are individual items. If respondents responded that they did not have a yard on the yardwork item, they skipped the 
three lawn practices items, too. 

 

Table 66: All choices for lawn care items. 

Item N % Always % Usually % Rarely % Never 

Waters lawn from 10-6 425 4.0% 7.3% 35.4% 53.2% 

Waters lawn 2 or more times per week 428 7.4% 23.1% 25.9% 43.6% 
Uses fertilizers or pesticides on lawn 419 17.9% 28.9% 28.1% 25.1% 

 

Table 67: Lawn care scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

427 67.4 23.4 44.7 66.7 89.0 100 0 – 100 
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Figure 89: Distribution of Water Use Scores 
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Table 68: Knowledge item breakdown (n=488).  

Item % True 
From where does Shelby County get its drinking water?  

- No response* 0.8% 

- Aquifer 71.6% 

- Mississippi River 4.0% 

- Tennessee River 1.7% 

- Wolf River 0.1% 

- Unsure 22.6% 
Where does water entering local storm sewers go?  

- No response* 2.0% 

- Surface water (rivers, lakes, streams) 33.3% 
- Groundwater 5.6% 

- Wastewater treatment plants 19.4% 

- Unsure 41.7% 

Which best describes the source of local drinking water?  

- No response* 1.1% 

- Groundwater 62.0% 

- Surface water (rivers, lakes, streams) 0.7% 
- Rainwater 4.3% 

- Water transported via truck, aqueduct, pipeline, etc. 1.0% 

- Unsure 32.1% 

Who uses the most water in Shelby County?  

- No response* 1.7% 

- Households 31.9% 
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- Farms & ranches 6.2% 
- Industry 19.1% 

- Power generation 4.5% 

- Unsure 38.3% 

What is a layer of sediment containing groundwater called?  
- No response* 1.6% 

- Aquifer 52.9% 

- Water table 15.4% 
- Subterranean river 2.0% 

- Levee 2.3% 

- Unsure 27.5% 

*Percentages by response exclude those who gave no response.  
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Table 69: Knowledge scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

484 55.0 34.1 25 50 75 75 0-100 

 
 

Table 70: Level of concern item breakdown (n=488). 

Item Missing* 
Not 

Concerned 
Somewhat 
Concerned 

Very 
Concerned 

Concern with water quality at 
home 

0.3% 41.5% 26.4% 32.1% 

Concern with quality of local rivers, 
lakes, & streams 

0.8% 16.7% 50.4% 32.9% 

Concern with amount of water 
available to residents 

0.5% 38.6% 38.0% 23.4% 

Concern with amount of water 
available to agriculture 

0.3% 39.3% 40.2% 20.5% 

Concern over condition of water 
infrastructure 

1.1% 13.3% 38.7% 48.0% 

Concern over contamination of 
drinking water 

1.2% 20.7% 29.6% 49.7% 

Concern over affordability of water 
bills 

0.9% 42.9% 33.0% 24.1% 

*Missing not included in concern column percentages. 
 

Table 71: Concern scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

486 51.2 30.3 21.4 50 78.6 50 0-100 
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Figure 92: Knowledge Item Breakdown
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Table 72: Agreement item breakdown (n=488). 

Item Missing* No Opinion Agree Disagree 
My water bill is too high 0.9% 42.0% 23.3% 34.6% 

Government protects my drinking 
water 

0.5% 37.3% 16.8% 45.8% 

Government is protecting local 
rivers, lakes, and streams 

0.6% 23.5% 9.8% 66.6% 

There is too much regulation of 
local water issues 

1.3% 40.8% 5.0% 54.1% 

Clean drinking water is a human 
right 

1.1% 4.3% 90.8% 4.9% 

The county can meet its future 
water needs 

1.2% 54.9% 25.7% 19.4% 

*Missing not included in opinion column percentages. 
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Table 73: Government confidence scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

315 28.8 36.7 0 0 50 0 0-100 
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Germantown 

There were 21 responses in the original sample with addresses within the Germantown service area. To 

prevent this being skewed and inaccurate, we weighted the full sample for Shelby County by 

Germantown’s demographics (race, age, income, education, gender) and present those rates here. 

Table 74: Water use response rates (n=488).    

Item Missing N/A* % True 

Drinks tap water 2.8% --- 70.9% 

Always or usually filters tap water 1.8% 5.7% 21.5% 
Always or usually runs full loads in dishwasher 1.6% 19.6% 90.2% 

Always or usually turns off tap while washing dishes 0.3% 5.7% 62.0% 

Always or usually limits showers to 10 minutes 0.7% 1.7% 68.7% 
Always or usually turns off tap while brushing teeth 0.6% 1.5% 65.3% 
*N/A options vary by question and represent the percentage saying, in descending order: “I don’t drink tap water;” “I don’t use 
a dishwasher;” “I don’t hand wash dishes;” “I don’t use the shower;” “I don’t use the tap to brush my teeth” 

 

Table 75: All choices for water use items. 

Item N % Always % Usually % Rarely % Never 
Filters tap water 451 12.2% 9.3% 12.0% 66.5% 

Runs full loads in dishwasher 385 56.6% 33.6% 5.7% 4.1% 

Turns off tap when washing dishes 458 22.0% 40.0% 31.0% 7.1% 

Limits showers to 10 minutes 476 20.1% 48.6% 19.2% 12.1% 
Turns off tap while brushing teeth 478 36.8% 28.5% 22.4% 12.3% 

 

Table 76: Water use scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

470 65.1 19.0 50 66.8 83.3 83.5 0 – 100 
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Table 77: Hazardous waste & yardwork items (n=488).    

Item* Missing No Yard % True 
Uses hazardous waste collection sites 2.0% --- 48.3% 

Places hazardous waste in trash can (includes grease) 2.0% --- 68.4% 

Puts hazardous waste/grease down household drains 2.0% --- 3.4% 

Puts hazardous waste/grease in street drains or on ground 2.0% --- 1.3% 
Does own yardwork 0.8% 8.0% 47.0% 

Other resident does yardwork 0.8% 8.0% 25.6% 

Neighbor or nonresident family member does yardwork 0.8% 8.0% 5.8% 
Landscaper does yardwork 0.8% 8.0% 37.0% 

Landlord does yardwork 0.8% 8.0% 5.3% 

HOA does yardwork 0.8% 8.0% 6.6% 
Rarely or never waters lawn from 10AM to 6PM 6.8% 8.0% 87.6% 

Rarely or never waters lawn twice or more per week 5.7% 8.0% 72.3% 

Rarely or never uses fertilizers or pesticides 7.5% 8.0% 56.3% 
*The items about hazardous waste and doing yardwork are from one “check all that apply” each, while the bottom three lawn 
practices are individual items. If respondents responded that they did not have a yard on the yardwork item, they skipped the 
three lawn practices items, too. 

 

Table 78: All choices for lawn care items. 

Item N % Always % Usually % Rarely % Never 

Waters lawn from 10-6 416 4.5% 7.9% 34.0% 53.6% 

Waters lawn 2 or more times per week 421 6.9% 20.9% 26.1% 46.2% 
Uses fertilizers or pesticides on lawn 413 15.8% 27.9% 28.7% 27.6% 

 

Table 79: Lawn care scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

421 68.9 23.5 55.3 67 89 89 0 – 100 
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Figure 98: Distribution of Water Use Scores 
(n=470)
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Table 80: Knowledge item breakdown (n=488).  

Item % True 
From where does Shelby County get its drinking water?  

- No response* 1.1% 

- Aquifer 64.3% 
- Mississippi River 4.9% 

- Tennessee River 2.3% 

- Wolf River 0.1% 

- Unsure 28.4% 
Where does water entering local storm sewers go?  

- No response* 2.7% 

- Surface water (rivers, lakes, streams) 29.8% 

- Groundwater 5.8% 

- Wastewater treatment plants 19.3% 

- Unsure 45.1% 

Which best describes the source of local drinking water?  
- No response* 1.5% 

- Groundwater 57.2% 

- Surface water (rivers, lakes, streams) 1.3% 
- Rainwater 4.9% 

- Water transported via truck, aqueduct, pipeline, etc. 1.0% 

- Unsure 35.7% 

Who uses the most water in Shelby County?  
- No response* 2.0% 

- Households 31.4% 

- Farms & ranches 5.6% 
- Industry 19.1% 
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5.9%

11.9% 13.8%
17.3%

12.1%

17.8% 16.6%

0%

5%

10%

15%

20%

25%

30%

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

Figure 99: Distribution of Lawn Care Scores 
(n=421)
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- Power generation 4.3% 
- Unsure 39.7% 

What is a layer of sediment containing groundwater called?  

- No response* 1.5% 

- Aquifer 49.9% 
- Water table 12.6% 

- Subterranean river 2.5% 

- Levee 3.7% 
- Unsure 31.2% 

*Percentages by response exclude those who gave no response.  
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Table 81: Knowledge scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

483 50.5 34.4 25 50 75 75 0-100 

 
 

Table 82: Level of concern item breakdown (n=488). 

Item Missing* 
Not 

Concerned 
Somewhat 
Concerned 

Very 
Concerned 

Concern with water quality at 
home 

0.3% 38.5% 28.0% 33.5% 

Concern with quality of local rivers, 
lakes, & streams 

0.9% 16.4% 49.4% 34.2% 

Concern with amount of water 
available to residents 

0.8% 35.5% 37.8% 26.7% 

Concern with amount of water 
available to agriculture 

0.4% 36.4% 38.9% 24.6% 

Concern over condition of water 
infrastructure 

1.6% 11.5% 36.9% 51.5% 

Concern over contamination of 
drinking water 

1.3% 18.1% 28.3% 53.6% 

Concern over affordability of water 
bills 

1.1% 40.3% 31.2% 28.5% 

*Missing not included in concern column percentages. 
 

Table 83: Concern scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

486 53.9 30.3 28.6 57.1 78.6 100 0-100 
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Figure 101: Knowledge Item Breakdown
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Table 84: Agreement item breakdown (n=488). 

Item Missing* No Opinion Agree Disagree 
My water bill is too high 1.0% 39.0% 28.4% 32.6% 

Government protects my drinking 
water 

0.5% 38.4% 17.2% 44.3% 

Government is protecting local 
rivers, lakes, and streams 

0.9% 26.1% 10.8% 63.1% 

There is too much regulation of 
local water issues 

0.9% 42.2% 5.6% 52.2% 

Clean drinking water is a human 
right 

1.5% 3.8% 93.7% 2.5% 

The county can meet its future 
water needs 

1.2% 57.1% 22.8% 20.1% 

*Missing not included in opinion column percentages. 
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Table 85: Government confidence scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

305 26.9 37.0 0 0 50 0 0-100 
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Millington 

There were only 3 responses in the original sample with addresses within the Millington service area. To 

prevent this being skewed and inaccurate, we weighted the full sample for Shelby County by 

Millington’s demographics (race, age, income, education, gender) and present those rates here. 

Table 86: Water use response rates (n=488).    

Item Missing N/A* % True 

Drinks tap water 2.9% --- 61.8% 

Always or usually filters tap water 3.6% 5.0% 24.6% 
Always or usually runs full loads in dishwasher 2.3% 26.9% 86.4% 

Always or usually turns off tap while washing dishes 0.4% 5.6% 63.4% 

Always or usually limits showers to 10 minutes 0.9% 3.4% 65.9% 
Always or usually turns off tap while brushing teeth 1.1% 1.7% 67.6% 
*N/A options vary by question and represent the percentage saying, in descending order: “I don’t drink tap water;” “I don’t use 
a dishwasher;” “I don’t hand wash dishes;” “I don’t use the shower;” “I don’t use the tap to brush my teeth” 

 

Table 87: All choices for water use items. 

Item N % Always % Usually % Rarely % Never 
Filters tap water 447 15.3% 9.3% 11.5% 63.9% 

Runs full loads in dishwasher 349 53.5% 32.9% 8.9% 4.7% 

Turns off tap when washing dishes 459 25.4% 38.1% 28.6% 8.0% 

Limits showers to 10 minutes 467 20.5% 45.4% 19.9% 14.3% 
Turns off tap while brushing teeth 475 40.2% 27.4% 18.7% 13.7% 

 

Table 88: Water use scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

458 64.8 19.4 50 66.8 83.3 83.5 0 – 100 
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Table 89: Hazardous waste & yardwork items (n=488).    

Item* Missing No Yard % True 
Uses hazardous waste collection sites 3.7% --- 42.5% 

Places hazardous waste in trash can (includes grease) 3.7% --- 68.6% 

Puts hazardous waste/grease down household drains 3.7% --- 3.0% 

Puts hazardous waste/grease in street drains or on ground 3.7% --- 2.4% 
Does own yardwork 2.0% 10.3% 48.5% 

Other resident does yardwork 2.0% 10.3% 23.8% 

Neighbor or nonresident family member does yardwork 2.0% 10.3% 8.6% 
Landscaper does yardwork 2.0% 10.3% 33.8% 

Landlord does yardwork 2.0% 10.3% 7.6% 

HOA does yardwork 2.0% 10.3% 4.8% 
Rarely or never waters lawn from 10AM to 6PM 8.8% 10.3% 85.3% 

Rarely or never waters lawn twice or more per week 7.2% 10.3% 74.4% 

Rarely or never uses fertilizers or pesticides 7.4% 10.3% 61.7% 
*The items about hazardous waste and doing yardwork are from one “check all that apply” each, while the bottom three lawn 
practices are individual items. If respondents responded that they did not have a yard on the yardwork item, they skipped the 
three lawn practices items, too. 

 

Table 90: All choices for lawn care items. 

Item N % Always % Usually % Rarely % Never 

Waters lawn from 10-6 395 5.6% 9.1% 32.4% 52.9% 

Waters lawn 2 or more times per week 402 6.1% 19.5% 26.2% 48.1% 
Uses fertilizers or pesticides on lawn 402 15.6% 22.7% 28.6% 33.1% 

 

Table 91: Lawn care scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

402 70.3 24.2 55.7 67 89 100 0 – 100 
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Figure 108: Distribution of Water Use Scores 
(n=458)
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Table 92: Knowledge item breakdown (n=488).  

Item % True 
From where does Shelby County get its drinking water?  

- No response* 2.6% 

- Aquifer 51.1% 
- Mississippi River 5.0% 

- Tennessee River 4.8% 

- Wolf River 0% 

- Unsure 39.0% 
Where does water entering local storm sewers go?  

- No response* 4.9% 

- Surface water (rivers, lakes, streams) 24.6% 

- Groundwater 8.5% 

- Wastewater treatment plants 19.0% 

- Unsure 47.9% 

Which best describes the source of local drinking water?  
- No response* 3.3% 

- Groundwater 47.7% 

- Surface water (rivers, lakes, streams) 1.5% 
- Rainwater 5.5% 

- Water transported via truck, aqueduct, pipeline, etc. 2.7% 

- Unsure 42.6% 

Who uses the most water in Shelby County?  
- No response* 3.8% 

- Households 30.4% 

- Farms & ranches 4.5% 
- Industry 19.7% 
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3.5%

9.0%
13.2%

17.7%

11.4%

18.2% 19.9%

0%

5%

10%

15%

20%

25%

30%

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

Figure 109: Distribution of Lawn Care Scores 
(n=402)
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- Power generation 3.9% 
- Unsure 41.5% 

What is a layer of sediment containing groundwater called?  

- No response* 2.8% 

- Aquifer 42.8% 
- Water table 11.0% 

- Subterranean river 2.7% 

- Levee 7.4% 
- Unsure 36.0% 

*Percentages by response exclude those who gave no response.  
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Table 93: Knowledge scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

476 41.8 33.8 0 50 75 0 0-100 

 
 

Table 94: Level of concern item breakdown (n=488). 

Item Missing* 
Not 

Concerned 
Somewhat 
Concerned 

Very 
Concerned 

Concern with water quality at 
home 

1.3% 33.3% 31.5% 35.2% 

Concern with quality of local rivers, 
lakes, & streams 

2.1% 14.8% 47.8% 37.5% 

Concern with amount of water 
available to residents 

1.8% 30.7% 37.4% 31.9% 

Concern with amount of water 
available to agriculture 

1.5% 32.9% 35.9% 31.2% 

Concern over condition of water 
infrastructure 

3.0% 11.5% 34.1% 54.5% 

Concern over contamination of 
drinking water 

2.3% 15.1% 26.2% 58.7% 

Concern over affordability of water 
bills 

2.0% 33.1% 30.9% 35.9% 

*Missing not included in concern column percentages. 
 

Table 95: Concern scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

481 58.0 30.1 28.6 64.3 85.7 100 0-100 
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Figure 111: Knowledge Item Breakdown
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Table 96: Agreement item breakdown (n=488). 

Item Missing* No Opinion Agree Disagree 
My water bill is too high 1.8% 36.1% 38.1% 25.7% 

Government protects my drinking 
water 

1.3% 43.2% 18.5% 38.3% 

Government is protecting local 
rivers, lakes, and streams 

2.8% 32.6% 11.1% 56.3% 

There is too much regulation of 
local water issues 

1.7% 48.3% 7.8% 43.9% 

Clean drinking water is a human 
right 

3.9% 3.8% 95.2% 1.0% 

The county can meet its future 
water needs 

2.9% 62.4% 19.5% 18.1% 

*Missing not included in opinion column percentages. 
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Table 97: Government confidence scale central tendencies. 

N Mean 
Standard 
Deviation 

25th 
Percentile 

Median 
75th 

Percentile 
Mode Min – Max 

271 29.9 39.6 0 0 50 0 0-100 
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Figure 116: Social Media Usage by Platform
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