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MANAGEMENT IN THE PACIFIC NORTHWEST, USA
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The purpose of this paper is to examine public perceptions and the voluntary actions that have been taken to address the quality and quantity of water resources over a 32-year period in the Pacific Northwest. Mail-based surveys were used to collect data in 1988, 1993, 1998, 2002, 2005, 2007, 2010, 2012, 2015, 2017 and 2019 in the states of Alaska, Idaho, Oregon and Washington. In each survey year, the minimum sample size was 400 adult residents and appropriate statistics were used to evaluate survey answers. Since 1988, a majority of surveyed residents have considered (1) drinking water, (2) wetlands, (3) snowpack, (4) power generation, (5) commerce, (6) industry and (7) aquatic organisms very important. Compared with data initially collected in 1988 (21.6%), over 92% of the survey respondents undertook at least one voluntary action to address water quantity such as installing in-home water-saving devices, reducing water use in the home, reducing water use in the yard and/or changing the way vehicles were washed by 2019. Compared with 1988 (16.2%), over 72% of the survey respondents took one or more actions to protect water quality by 2019. Some of these voluntary actions to protect water quality included better disposal of hazardous household and/or yard chemicals, improved use of fertilizers and pesticides in yards, reduction in yard watering practices to reduce chemical leaching or erosion and proper disposal of used automobile/truck oil products. These surveys conducted over a 32-year period show that less than 10 and 8% of the surveyed public have not taken at least one action to positively address water quantity and water quality issues, respectively. These results are impressive because they show that the public have been engaged in protecting their water resources. Any activity that protects water quality and/or reduces water use makes the water resources of this region, which encompasses more than 26% of the USA’s land area more sustainable. 
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1 BACKGROUND

The public in the four Pacific Northwest (PNW) states (Alaska, Idaho, Oregon and Washington) considers water resources the most important environmental issue in the region [1]. 

Since the Clean Water Act was passed by Congress in 1972, laws have been enacted at the federal, state and local levels to address water pollution issues. Researchers have suggested that voluntary actions taken by the public to address water quantity and/or water quality issues may be more effective and better received by the public than addressing water pollution by relying exclusively on regulation. This paper examines some of the voluntary actions taken by PNW residents to address water resource issues [2,3,4]. 

2 INTRODUCTION

Only a small portion of the water in the hydrologic cycle is considered fresh. Humans and the 2,800,000+ different terrestrial species on planet Earth depend on this freshwater. The human population on Earth exceeded 7,800,000,000 in 2020. Freshwater demands by humans continue to increase because of several factors including the fact that the human population increases by more than 81,000,000 each year [5]. Humans are dependent on this freshwater supply for drinking, food production, energy production, transportation, ecosystem services 
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 Robert L. Mahler, Int. J. Environ. Impacts, Vol. 4, No. 3 (2021) and recreational purposes. In addition to population growth, lifestyle changes, increasing affluence and climate change have all contributed to the increased demand for freshwater and increased freshwater scarcity [1,2]. The protection and preservation of planet Earth’s water resources has been a paramount environmental issue in the scientific community for over 50 

years. 

Countries with high population densities tend to have the biggest challenges to meet water quality and water quantity needs. From a food production standpoint, planet Earth currently produces enough food to adequately feed the population; however, the uneven distribution of food production and poor storage of harvests often result in hunger, malnutrition and famine in certain geographic areas. The world’s two most populous countries, China and India with 2,800,000,000 people, are highly dependent on irrigation water to feed their people. These irrigation systems use both surface and groundwater to grow enough food for their large populations. Unfortunately, this food sufficiency has come at the expense of declining water tables and reduced river flows. In parts of India and China, the overuse of groundwater has resulted in water tables in certain regions falling by more than 20 m per decade. At some point, unless proactively managed, these groundwater resources will become depleted result-ing in the production of less food. This is becoming an increasing problem as more than 3,000,000,000 will live in these two countries by 2050. Clearly, water resources in China, India and at least 40 other countries with low water supply are unsustainable. Other drier areas of the world including North Africa, Australia, the Middle East, the Aral Sea region and the western USA face similar situations. 

There is solid evidence that there is an important link between the quality and quantity of water resources. Declines in groundwater levels often have negative effects on both the quality and quantity of surface waters. In parts of the drier areas of China, irrigation water returns are the most important recharge sources for the declining aquifers [6]. Most of these return flows recharge aquifers with poor quality water that in turn negatively impacts groundwater quality. 

Studies have shown that agriculture can significantly degrade groundwater quality [7,8]. 

In many parts of the world, political pressure has been put on governments to protect both surface water and groundwater quality and quantity. Consequently, many governments have resorted to a regulatory approach to protect water resources. In addition to regula-tions, a groundswell of support for voluntary actions to protect water resources is present in many developed countries [9]. More encouragingly, several studies have shown that a mixed approach – using both regulatory and voluntary actions – by citizens works best [10]. Several political and social scientists have called for voluntary actions, regulatory approaches and economic strategies to be integrated to protect both the quality and quantity of water resources [11]. Some have suggested that a hybrid water conservation policy should integrate and include mandatory restrictions on water use, fines for overuse and pricing increases, which could be a more effective policy than a total voluntary or regulatory approach [12]. The success of such policies to make water resources more sustainable ultimately depends on the involvement of stakeholder groups at the start of the protective effort [13]. 

An increased emphasis has been placed on public education to support voluntary citizen efforts as a mechanism to improve the USA’s water resources since 1987. Because of this new emphasis, a large water education program was begun at this time in the PNW. Surveys have been used to track both public perceptions of water issues and the voluntary actions the public has taken part in. Consequently, the purpose of this paper is to examine public perceptions and the voluntary actions that have been taken to address the quality and quantity of water resources over a 32-year period in the PNW. 
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3 METHODOLOGY

A survey instrument was developed to access public attitudes about specific water uses and voluntary actions taken by the public to enhance the quality and quantity of water resources in the PNW, USA. The specific questions addressed in this survey study included: Q-1. How important are each of the following water issues to you? ( select - not important, somewhat important, no opinion, important or very important for each item) .  The water issues surveyed were a. Clean rivers and lakes; b. Clean marine water; c. Preservation of wetlands; d. Clean drinking water; e. Clean groundwater; f. Water for power generation; g. Aquatic habitat; h. Water for recreation; i. Water for mountain snowpack; j. 

Bays and estuaries; k. Irrigation water for agriculture; l. Water for industry and m. Water for commerce. 

Q-2 Have you taken an individual voluntary action to protect water quality around your residence?  (answers - yes, no, no opinion) Q-3 If you answered yes to Q-2, check the voluntary activities you took part in to improve water quality:

a.  Better disposal of hazardous household/yard wastes b.  Improved use of fertilizer/pesticides in the yard or chemicals in your home c.  Reduction in outside watering practices to prevent chemical leaching or runoff d.  Proper disposal of use automobile/truck used oil products Q-4 Have you taken an individual voluntary action to protect water resources (water quantity) quality around your residence?  (answers - yes, no, no opinion) Q-5 If you answered yes to Q-4, check the voluntary activities you took part in to improve water resources (water quantity):

a.  Installing in-home water-saving devices b.  Reducing water use in the home

c.  Reducing outside water use

d.  Reducing water use when washing vehicles The above survey questions were included in all 11 surveys conducted between 1988 and 2019. In 2002, 2007, 2012 and 2017, these questions were embedded into a 60-question surveys that were sent to over 2,500 residents of the region. The same questions were embedded into smaller 30-question surveys that were sent to 1,200 residents in 1988, 1993, 1998, 2005, 2010, 2015 and 2019. Consequently, answers to each of the survey questions were obtained in 1988, 1993, 1998, 2002, 2005, 2007, 2010, 2012, 2015, 2017 and 2019. 

The survey target audience was a representative sample of the 11,400,000 adult residents of Idaho, Oregon and Washington that live within the four PNW states. In addition, demographic information, including state of residence, community size, county population, gender, age and educational level were also collected. Community size data were translated into urban, suburban and rural based on the county of residence. Residents were considered urban if they resided in a county (borough in Alaska) with more than 100,000 people. They were considered suburban if they resided in a county with between 30,000 and 100,000 residents. 

Residents residing in counties with less than 30,000 people were considered rural. Based on census estimates in 2020, there were 28, 34 and 74 counties in the PNW classified as urban, suburban and rural, respectively. 
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 Robert L. Mahler, Int. J. Environ. Impacts, Vol. 4, No. 3 (2021) Table 1:   Summary of methodology to evaluate voluntary actions made by the public to protect water quality and water resources (water quantity) between 1988 and 2019 

in the PNW. 

Step

Input

Outcome

1

Development of questions to determine  Five survey questions voluntary actions taken by the public. 

2

Insert five questions into regional 

This is the instrument used in mailings. 

surveys. 

3

Surveys to be mailed to the public in 

7,400 surveys completed by the public 

1988, 1988, 1993, 1998, 2001, 2005, 

in the 32-year period. 

2007, 2010, 2012, 2015, 2017 and 2019. 

4

Data compiled from each survey. 

Data are statistically analysed. 

5

Statistics were used to determine 

Over time the percentage of residents 

differences between survey years. 

taking voluntary actions to protect 

water resources greatly increased. 

Each survey was developed using the Dillman methodology and was delivered to clientele via the United States Postal Service [14,15]. A sufficient number of completed surveys were the goal to result in a sampling error of 3 to 5% [16]. The survey process was also designed to receive a completed survey return rate of more than 50%. Addresses were obtained from a professional social sciences survey company (SSI, Norwich, CT). Four mailings were planned to achieve the 50% return rate. The mailing strategy used was identical in all 11 

surveys that had been conducted in the region since 1988 [2,3,4]. It only took three mailings to achieve the target return rate of 50% in 2002, 2005, 2007, 2012 and 2015. Conversely, it took four mailing to achieve the 50% return rate in 1988, 1993, 1998, 2010, 2017 and 2019. 

Survey answers were coded and entered into Microsoft Excel. Missing data were excluded from the analysis. The data were analysed at two levels using SAS [16]. The first level of analysis generated frequencies, while the second level evaluated the impacts of demographic factors. Significance (P<0.05) to demographic factors was tested using a chi-square distribution [15,16]. Since similar response rates were observed in all survey years, data analysis procedures were identical for each sampling. The schematic for the methodology used in this study is shown in Table 1. 

4  RESULTS AND DISCUSSION

The survey methodology was not designed to be unique, but rather to be able to compare resident responses over time so that useful information could be obtained. Using the mail-based Dillman survey methodology, response rates of over 50% were achieved for all 11 surveys with three or 4 mailings. This high response rate resulted in a sampling error of less than 5%. 

Approximately 4% of the data presented in this paper was previously published in studies about specific survey year information [3,4]. This paper is unique because the data evaluated 32-year trends in the PNW. 

When this survey was first initiated in 1988, the population of the four PNW states was 8,696,000 [17]. However, by 2019, the region’s population had grown to 14,516,000 [18]. 

This 16% population increase resulted in the region becoming more urban over the 32-year 
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study period. On a numerical basis in 2019 based on county classification, the urban, suburban and rural populations of the four PNW states were 11,612,000, 2,322,000 and 584,000 

people, respectively. 

4.1  Public perceived importance of water issues The perceived importance of the 13 following water related issues were followed using surveys between 1988 and 2019: (1) aquatic habitat, (2) bays and estuaries, (3) water for use in commerce, (4) drinking water, (5) groundwater, (6) water use by industry, (7) irrigation water for agriculture, (8) marine water, (9) water for power generation, (10) water for recreation, (11) rivers and lakes, (12) mountain snowpack and (13) protection of wetlands. The data is presented by looking at the percentage of public considering each water issue as very important (Table 2). The 32-year trends for these 13 water issues resulted in curves being flat for 6 

water issues, trending higher for 6 issues and downwards for 1 water issue. Over the 32-year survey period, public importance was up for aquatic habitat, power generation, wetlands, rivers and lakes, mountain snowpack and recreation. Conversely, the 32-year trend was down importance-wise for irrigation use in agriculture. Significant differences comparing public importance in 1988 and 2019 were observed for aquatic habitat, water for industry, irrigation for agriculture, power generation, recreation, rivers and lakes, mountain snowpack and protection of wetlands (Table 2). 

Table 2:   The percentage of the public listing 13 different water-related issues as very important over a 32-year study based on 11 different surveys in the PNW, USA, between 1988 and 2019; over 10,210 surveys were completed by the public. 

Water issue

1988

2019

32-year trend

Significance

Significance

%

%

1988 vs. 2019 2010 vs. 2019

Aquatic habitat

70.1

74.2

up 4%

**

NS

Bays and estuaries

52.9

51.6

flat

NS

NS

Commerce

19.4

18.2

flat

NS

NS

Drinking water

98.2

97.9

flat

NS

NS

Groundwater

93.4

94.8

flat

NS

NS

Industry

34.2

32.1

flat

**

NS

Irrigation (agriculture)

64.2

40.1

down 24%


****

****

Marine water

61.8

60.2

flat

NS

NS

Power generation

60.8

69.4

up 8%

**

NS

Recreation

22.5

49.3

up 27%


****

***

Rivers/lakes

81.2

95.2

up 14%


***

**

Snowpack (mountain)

52.4

89.1

up 37%


****

***

Wetlands

66.8

76.2

up 9%


****

**

**, *** and **** denote significance at 0.05, 0.01 and 0.001 level of probability, respectively. NS = 

not significant. 
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of the public considered mountain snowpack as a very important issue; however, by 2019, over 89.1% of the public considered this a very important issue. In the span of the 32-year survey period, the percentage of people saying that the snowpack was important increased by 37%. 

When public views were compared in 1988 with 2019, significant differences were found (Table 2, Figure 1). This observation is probably related to media coverage that keeps remind-ing the public that snowpack is related to many water issues – such as irrigation water availa-bility, water for commerce and industry, groundwater quantity and water for power generation. 

Public views of the use of irrigation water for agriculture as being very important declined from 64.2% in 1988 to 40.1% in 2019. This decline would have been expected since the public in the PNW has become significantly more urban in the last 32 years. Conversely, water for recreation has become much more important in the last 32 years (22.5% very important in 1988 vs. 49.3% in 2019). The public has generally considered wetland protection to be very important in the last 32 years; however, the survey trend shows that its importance has increased by over 9% since 1988 (Figure 1). 

When the 13 water issues are compared as being very important to the public, ranking them from the most important to least important was as follows: (1) drinking water, (2) groundwater, (3) rivers and lakes, (4) aquatic habitat, (5) wetlands, (6) mountain snowpack, (7) power generation, (8) marine water, (9) irrigation water for agriculture, (10) bays and estuaries, (11) water for recreation, (12) water for industry and (13) water for commerce (Table 3). It makes sense that drinking water was rated the highest – because all citizens need it. Conversely, bays and estuaries and marine water ranked lower because a significant portion of the regions’ population is more than 100 km from the coastline. 

Figure 1:  Public perception of mountain snowpack, irrigation water for agriculture, water for recreation and wetland preservation as being very important between 1988 and 2019 based on survey conducted in the PNW, USA. 
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Table 3:   Ranking the water issues from most important (rank #1) to least important (rank 

#13) surveyed in the PNW based on public perception of each issue as very important; over 10,210 surveys were completed by the public. 

Water issue

1988 rank

2019 rank

Overall rank

Aquatic habitat

4

6

4

Bays and estuaries

9

9

10

Commerce

13

13

13

Drinking water

1

1

1

Groundwater

2

3

2

Industry

11

12

12

Irrigation (agriculture)

6

11

9

Marine water

7

8

8

Power generation

8

7

7

Recreation

12

10

11

Rivers/lakes

3

2

3

Snowpack (mountain)

10

4

6

Wetlands

5

5

5

4.2  Voluntary actions taken to protect water quality PNW residents were asked about their use of four different voluntary actions they took to protect water quality between 1988 and 2019. The voluntary actions were pooled, and the results are shown in Figure 2. Voluntary actions to protect water quality were initially practiced by 16.2% of the public in 1988; however, by 2019, over 72% of the public reported taking these proactive actions. The trend was upwards as four times as many people took voluntary actions in 2019 compared with 1988. Initially in 1988, 12.3, 9.6 and 16.2% of survey respondents changed home waste disposal, changed fertilizer/pesticide use and changed motor oil disposal, respectively. However, by 2019, these percentages increased to 60.7, 58.2 

and 60.2%

The percentage of the public not taking proactive voluntary actions to protect water quality was 59.2% in 1988, 17.4% in 2010 and only 7.8% in 2019 (Table 4). Educational programs developed to use voluntary actions to protect water quality were successful because by 2019 

over 90% of the surveyed public were taking at least one voluntary action. Over time, statistically more residents were using voluntary actions to make the water resource more sustainable (1988 vs. 2019 and 2010 vs. 2019). 

Demographic differences had a significant impact on responses to taking voluntary actions (Table 5). All evaluated demographic factors (gender, age, education level, community size, state of residence and county population) showed significant differences in actions taken by the public. The characteristics of people most likely to proactively address water quality were females, between the ages of 40 and 50, 2+ years of college, communities of greater than 100,000, residents of Washington and Oregon, and residents of urban counties (Table 5). 
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 Robert L. Mahler, Int. J. Environ. Impacts, Vol. 4, No. 3 (2021) Figure 2:  Percent of survey respondents that took at least one voluntary action to protect water quality based on PNW survey results between 1988 and 2019. 

Table 4:   Voluntary actions taken by the public to protect water quality in the PNW based on survey data collected in 1988, 2010 and 2019 as reported by survey data. 

Action

1988

2010

2019

1988 vs. 2019 2010 vs. 2019

------------- % -------------

Significance

Changed home waste 

60.7

12.3

58.2


****

NS

disposal

Changed pesticide/

9.6

47.4

58.2


****

**

fertilizer use

Changed use to protect 

6.1

26.3

47.1


****

***

groundwater

Changed motor oil 

16.2

64.2

60.2


****

NS

disposal

No actions taken

59.2

17.4

7.8


****

**

** and **** denote significance at 0.5 and 0.001 level of probability, respectively. NS = not significant. 

4.3  Voluntary actions taken to protect water quantity (save water) PNW residents were asked about their use of four different voluntary actions they used to protect water quantity (save water) between 1988 and 2019. The voluntary actions were pooled and results are shown in Figure 3. Voluntary actions to protect water quantity were initially practiced by 21.6% of the public in 1988; however, by 2019, over 91% of the public reported taking these proactive actions. The trend was upwards as four times as many people had taken voluntary actions in 2019 compared with 1988. Initially in 1988, 34.8, 20.4, 15.1 

and 20.0% of survey respondents had installed water-saving devices, changed yard watering, 

[image: Image 3]
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Table 5:   Influence of population demographics on the actions taken by citizens to protect water quality; all survey years are pooled. 

Demographic

Highest action rate

Significance

Gender

Females

**

Age

40 to 50 years old


***

Education level

2+ years of college


***

Community size

>100,000 people


****

State of residence

Washington, Oregon


***

County status

Urban


***

**, *** and **** denote significance at 0.05, 0.01 and 0.001 level of probability, respectively. NS = 

not significant. 

Figure 3:  Percent of survey respondents that took at least one voluntary action to protect water quantity (water resources) based on PNW survey results between 1988 and 2019. 

changed household water use and changed the way they washed their vehicles, respectively (Table 6). However, by 2019, these percentages increased to 78.2, 58.4, 67.2 and 34.9%. 

The percentage of the public not taking proactive voluntary actions to protect water quantity was 36.4% in 1988, 19.9% in 2010 and only 9.4% in 2019 (Table 6). Educational programs developed to use voluntary actions to save water were successful because by 2019 over 90% of the survey public were taking at least one voluntary action. Over time, statistically more residents were using voluntary actions to make the water resource more sustainable (1988 vs. 2019 and 2010 vs. 2019). 

Demographic differences had a significant impact on responses to taking voluntary actions to save water (Table 7). All evaluated demographic factors (gender, age, education level, community size, state of residence and county population) showed significant differences in actions taken by the public over this 32-year study period. The characteristics of people most likely to proactively address water quantity were females, citizens less than 30 years old, 2+ 

years of college, communities of greater than 100,000, residents of Washington and residents of urban counties (Table 7). 
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 Robert L. Mahler, Int. J. Environ. Impacts, Vol. 4, No. 3 (2021) Table 6:   Voluntary actions taken by the public to protect water quantity in the PNW based on survey data collected in 1988, 2010 and 2019 as reported by survey data. 

Action

1988

2010

2019

1988 vs. 2019 2010 vs. 2019

------------- % -------------

Significance

Installed water-saving device

34.8

60.3

78.2


****

****

Changed yard watering

20.4

46.9

58.4


****

****

Changed household water use

15.1

49.4

67.2


****

****

Changed vehicle washing

20.0

34.2

34.9


****

NS

No actions taken

36.4

19.9

9.4


****

****

**** denotes significance at 0.001 level of probability. NS = not significant. 

Table 7:   Influence of population demographics on the actions taken by citizens to protect water quantity; all survey years are pooled. 

Demographic

Highest action rate

Significance

Gender

Females


***

Age

< 30 years old


***

Education level

2+ years of college


***

Community size

>100,000 people


****

State of residence

Washington

**

County status

Urban


***

** and *** denote significance at 0.05 and 0.001 level of probability, respectively. NS = not significant. 

5  CONCLUSIONS AND RECOMMENDATIONS

The views of the surveyed public over this 32-year survey study changed over time. The per cent of the public viewing different water issues as very important increased from 1988 to 2019 for mountain snowpack (up 37%), water for recreation (27%), clean rivers and lakes (14%), wetland protection (9%), water for power generation (8%) and aquatic habitat (4%). 

Conversely, fewer survey respondents considered irrigation water for agriculture a very important issue in 2019 compared with 1988 (down 24%). Public opinion about bays and estuaries, drinking water, water for commerce, water for industry, groundwater and marine water did not significantly change over the 32-year period. 

Other major findings of this 32-year survey study were as follows:

•  Compared with 1988, over 72% of the surveyed respondents took one or more actions to protect water quality by 2019 such as changing home waste disposal, changing the use of fertilizers and pesticides and changing used motor oil disposal. 

•  Compared with the data initially collected in 1988, over 92% of the surveyed respondents undertook at least one voluntary action to address water quantity (saving water) such as installing in-home water-saving devices, reducing water use in the home and/or reducing water use in the yard by 2019. 
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•  Media campaigns by environmental agencies, non-government organizations and universities successfully educated the public about voluntary actions to address water resource issues; These media campaigns and education outreach are largely responsible for the public voluntary investment in water resource improvement in the region. 

•  This collected data should be used by educators, scientists and public health officials to determine the appropriate outreach methods that should be used to accurately pair public perceptions with scientific facts within the PNW. 

The major limitations of this this study were that: (1) it was dependent on the people completing the surveys actually being representative of the population in the PNW, (2) the inter-pretation of the survey questions by the public did not change over time, (3) and the actual survey questions were adequate barometers of individuals protecting both water quality and water resources (quantity). The first two potential limitations were at least partially negated by using the Dillman survey methodology, which has been widely used in these types of studies. It is important that this survey study continues over the next 20 years to understand how the public views of voluntary actions to protect water change with time. If, over time, less people take voluntary actions educational programs may need to be modified to address this change. Finally, this study should continue because it is the largest long-term study of its kind tracking voluntary actions. 
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LONG-TERM PERCEPTIONS AND ACTIONS OF THE
PUBLIC TO ADDRESS SUSTAINABLE WATER RESOURCE
MANAGEMENT IN THE PACIFIC NORTHWEST, USA

ROBERT L. MAHLER
Department of Soil and Water Systems, University of Idaho, USA

ABSTRACT

The purpose of this paper is to examine public perceptions and the voluntary actions that have been
taken to address the quality and quantity of water resources over a 32-year period in the Pacific North-
west. Mail-based surveys were used to collect data in 1988, 1993, 1998, 2002, 2005, 2007, 2010, 2012,
2015, 2017 and 2019 in the states of Alaska, Idaho, Oregon and Washington. In each survey year, the
minimum sample size was 400 adult residents and appropriate statistics were used to evaluate survey
answers. Since 1988, a majority of surveyed residents have considered (1) drinking water, (2) wetlands,
(3) snowpack, (4) power generation, (5) commerce, (6) industry and (7) aquatic organisms very im-
portant. Compared with data initially collected in 1988 (21.6%), over 92% of the survey respondents
undertook at least one voluntary action to address water quantity such as installing in-home water-
saving devices, reducing water use in the home, reducing water use in the yard and/or changing the
way vehicles were washed by 2019. Compared with 1988 (16.2%), over 72% of the survey respondents
took one or more actions to protect water quality by 2019. Some of these voluntary actions to protect
water quality included better disposal of hazardous household and/or yard chemicals, improved use
of fertilizers and pesticides in yards, reduction in yard watering practices to reduce chemical leaching
or erosion and proper disposal of used automobile/truck oil products. These surveys conducted over a
32-year period show that less than 10 and 8% of the surveyed public have not taken at least one action
to positively address water quantity and water quality issues, respectively. These results are impressive
because they show that the public have been engaged in protecting their water resources. Any activity
that protects water quality and/or reduces water use makes the water resources of this region, which
encompasses more than 26% of the USA’s land area more sustainable.

Key words: public opinion, sustainable water resource management, voluntary actions to protect water,
water quality, water quantity

1 BACKGROUND

The public in the four Pacific Northwest (PNW) states (Alaska, Idaho, Oregon and Wash-
ington) considers water resources the most important environmental issue in the region [1].
Since the Clean Water Act was passed by Congress in 1972, laws have been enacted at the
federal, state and local levels to address water pollution issues. Researchers have suggested
that voluntary actions taken by the public to address water quantity and/or water quality
issues may be more effective and better received by the public than addressing water pollu-
tion by relying exclusively on regulation. This paper examines some of the voluntary actions
taken by PNW residents to address water resource issues [2,3.4].

2 INTRODUCTION
Only a small portion of the water in the hydrologic cycle is considered fresh. Humans and the
2,800.000+ different terrestrial species on planet Earth depend on this freshwater. The human
population on Earth exceeded 7,800,000,000 in 2020. Freshwater demands by humans con-
tinue to increase because of several factors including the fact that the human population
increases by more than 81,000,000 each year [5]. Humans are dependent on this freshwater
supply for drinking, food production, energy production, transportation, ecosystem services
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