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Why Water?
O High quality and relatively inexpensive water 

supplies provided the foundation for cities, 
industrial growth, agricultural production, 
and recreational activities, but few areas 
have reported the long-term ability to 
support current water use trends (Hundley, 
2009; Loucks, van Beek, Stedinger, Dijkman
& Villars, 2005). 



Agricultural Water Use 
Statistics Nationwide 

Irrigation and 
Livestock 

Production
37%

Other non-
Agricultural 

Uses
63%

Total Water Withdrawn In the United States 
(USGS, 2005)



Specifically…
O In Idaho Arizona, Idaho, Kansas, 

New Mexico, Oregon, Utah and 
Wyoming ,  75% of all water 
withdrawals were designated for 
irrigation in 2005

O In Colorado that figure was around 
90%; in Montana it was nearly 96% 
(USGS, 2005)

O Clearly, water resource education 
has an important place in high 
school and college level agricultural 
education curriculums.  



The Working Connection 
Between Agricultural Education 
and Environmental Education 

O Behavior change models within environmental education 
suggest that knowledge alone does not necessarily 
impact environmental behavior.  

O Despite such limited utility, the linear behavior change 
model has consistently been applied by non-government 
organizations (NGOs), in government-funded initiatives, 
and in various adult education settings (Kollmus & 
Agyeman, 2002) 



Value-Belief-Norm Model 
(Stern, 2000) 



Goals of the Study
O This paper aimed to examine select water-related 

events of the last 40 years, the educational 
initiatives in response to those events, and 
ultimately to assess the impact those initiatives 
had on overall water use patterns.  The timeline 
referenced the passage of the Clean Water Act in 
1972.

O The historical review also sought to establish a  
working connection between formal environmental 
education and agricultural education.



The Generations

O Water users were divided into 3 “Generations” of users:

O The First generation (aka the “Silent Spring Generation”) –
a period characterized by little to no formal environmental 
education.  The review of this generation examined two 
hallmark projects of the Clean Water Act: Lake Erie and 
Chesapeake Bay.  These projects were selected because of 
their large diverse-use watersheds and publicity.

O The Second Generation – defined by the adoption of 
nonpoint source pollution mitigation and by the population 
booms in the southwest that resulted in major irrigation 
reform during the 1980s and early 1990s.

O The Third Generation – Starting in the late 1990s and 
early 2000s - this group was defined by the technical 
advancements that affected water use patterns and the 
way educational material was disseminated.  



The First Generation -
Findings

O The literature review of the first generation 
showcased two major restoration projects 
from the era: Lake Erie and Chesapeake 
Bay.  The juxtaposition of these two projects 
and their respective educational initiatives 
was intriguing because the ecological 
damage was similar, but the corresponding 
public education efforts could not have been 
more different. 





The First Generation
Chesapeake Bay Lake Erie 

O Targeted with one of the most 
comprehensive and proactive 
water education programs of the 
20th century complimented those 
mandates.

O Forty years after the passage of 
the CWA, residents in Chesapeake 
states still reported moderate to 
high knowledge of the bay’s 
ecological condition and remained 
intellectually interested and 
fiscally supportive of restoration 
and education efforts 
(Chesapeake Bay Trust, 2008; 
Chesapeake Bay Foundation, 
2012b). 

O Similar technical variables between the 
Chesapeake Bay and Lake Erie projects:  
both involved large populations; 
approximately 17 million people lived in 
the Lake Erie watershed in 1985 (Ohio 
Sea Grant College Program, 1989), and 
13.5 million people lived in the 
Chesapeake Watershed (Chesapeake Bay 
Program, 2012a). Both of these complex 
watersheds contain massive arterial 
tributaries tapped by diverse industrial 
and agricultural users.  

O In 2012 Lake Erie experienced 
eutrophication rates second only to those 
measured during the 1970s (Wines, 
2013), while Chesapeake Bay continued to 
demonstrate steady, albeit slow, progress 
(Chesapeake Bay Foundation, 2012a). 



The Second Generation -
Findings

O The second generation was an interesting paradox in 
the history of water-resource education and the Clean 
Water Act.  

O In 1987, the CWA was amended to establish the 
Section 319 Nonpoint Source Management Program.  
The term nonpoint source (NPS) pollution was often 
viewed as a catchall for various types of pollution 
sources not defined in the CWA.

O While the majority of point-source pollution had been 
identified, if not explicitly addressed, ongoing NPS 
pollution cast a dark shadow on existing restoration 
projects because it was so extensive and 
multifarious. 



The Second Generation -
Findings

O Many BMP programs demonstrated the 
general inadequacy of the linear 
environmental education model

O The program’s focus was slow to shift 
because of the hands-off approach of 
voluntary implementation efforts (Zaring, 
1996).  This might have been a product of 
Section 319’s tenuous beginnings; the 
section was passed by Congress but 
ultimately vetoed on the premise that it was 
too expensive and would harm industry and 
agricultural operations (Kovacic, 1991). 



Environmental Protection vs. 
Economic Growth

O Voluntary management programs like BMPs were only 
effective if a strong social norm existed to implement the 
change. 

• The idea of creating an “information incentive” (Feather & 
Amacher, 1994, p. 159) was not useful when BMPs required out 
of pocket costs and were not well supported within a community.  
Thus, environmental education only achieved the goal of helping 
reduce financial incentives and cost-share programs when the 
programs were supported on a community level. 

• Prokopy, Floress, Klotthor-Weinkauf & Baumgart-Getz (2008) 
recommended educators consider the “knowledge of social 
factors” (p. 309) in BMP educational programming.  This was 
supported by the early vision of Karr & Dudley (1981), who 
suggested that peer pressure between farmers would increase 
the adoption of BMPs; it was also in-line with the large body of 
research pointing to social norms and other social factors as a 
driving force behind environmental action, particularly in 
communities that felt threatened by environmental regulations.



The Third Generation
O The third generation may have been the most 

telling of all three generations.  The literature of 
the third generation pointed to the idea that 
individuals did not believe their actions mattered 
if large-scale water users and policies did not 
complement the efforts of individuals (Barnett, 
2011; Hundley, 2009; NEETF, 2005).  This was 
consistent with Stern’s value-belief-norm model 
and the types of environmental action it 
predicted (2000). 



The Third Generation -
Findings

O The third generation had not let go of the economic-
growth-versus-environmental-protection debate from 
the second generation; this was evident in policies 
that increased extraction industry development 
without much regard to water use or degradation 
(Scientific American, 2011). 

O Technology innovations of the third generation 
shaped water management faster than policy and 
management practices could be updated.  

O This trend is only accelerating; in the coming decades 
it will be important to insure that those charged with 
water resource education, particularly educators of 
adults and diverse users, are able to respond quickly 
and with research-based information. 



Implications for Agricultural 
Educators 

O Social norms:  Voluntary programs regarding water stewardship  
have not been demonstrated to be effective unless they are 
supported by social norms.  Agricultural educators must 
internalize the past and current relationships between 
regulatory agencies and water users and design programming 
that speaks to community perceptions about water resources 
and availability. 

O Self-efficacy:  Agricultural educators must emphasize the 
ability of the water user to impact water quality and future 
availability. 

O All three generations spoke to the complex and often heated 
interactions between diverse water users.  Inefficiencies 
associated with the polarization of different groups were 
highlighted throughout the review; agricultural educators 
should seek to promote more dialogue between users in an 
effort to promote management strategies that are 
economically and ecologically viable.



Implications
O There has been much discussion within 

environmental education arenas about not promoting 
environmental agendas; this has caused educators to 
stray away from trying to change social norms in their 
teaching.  

O While agendas and propaganda are valid concerns, 
promoting more sustainable water use practices is an 
issue of public wellbeing and the future of 
agriculture, particularly in the western U.S.

O Educators not only can promote a more sustainable 
water use ethic in the U.S., they need to promote 
sustainable use in order enact meaningful change.  
Otherwise, they are simply providing students and the 
public with environmental information. Education 
without an environmental sensitivity component does 
not ultimately lead to behavior change.



Implications for 
Agricultural Educators 

O There are larger implications 
for agricultural users and 
educators, mainly because 
agriculture uses so much 
water in the western U.S. and 
its viability is constantly 
threatened by municipal and 
industrial growth.  

O The idea of a water use ethic 
has started to permeate 
classrooms, but it has not 
consistently reached large 
scale and agricultural water 
users in a way that does not 
villanize them. 



In the Classroom
O Agricultural educators must take it 

upon themselves to promote 
sustainable water use principles 
and understand that they are equal 
parts environmental and 
agricultural educators.

O Changing traditional social norms 
within agricultural users must 
happen internally; norms cannot be 
imposed by external agencies or by 
activists who do not understand the 
relationship between withdrawals 
for irrigation and agricultural 
viability.    



To Conclude…
O Agricultural water users can lead the way in meaningful water 

use reform that is written with goals of future economic and 
ecological security, not retroactive regulations imposed by 
federal agencies.  

O The definitions of beneficial water use have shifted in many 
states, but many traditional agricultural users do not 
understand the complex web of future rights to use water, 
economic incentives to reduce consumptive use, or whether 
their current systems are managing water in the most efficient 
way possible.  

O The literature review of the third generation partially explained 
why water law has undermined beneficial use goals; large-
scale users need to understand these issues and what they 
can do to enhance future water security.  If use patterns are 
not changed, the viability of western agriculture altogether may 
be threatened as water distribution changes and water sources 
are consumed or contaminated.



Any Questions?
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