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we all depend oh water

Water is
... essential for life and health 
... crucial to agriculture, commerce and industry 
... often taken for granted, until availability is 

constrained by limitations on supply or quality 
... the focus of growing public concern regarding 

chemical contaminants and regional shortages 
...increasingly the subject of political action in 

the U.S.

Our dependence on groundwater is 
substantial —
Groundwater is

... 86% of the total water resource in the con
tiguous U.S.

... the source of drinking water for one-half of the 
U.S. population 

... the sole water supply for 95% of rural house
holds

"Last year, the nation pumped 100 billion gallons 
of water per day from the ground, a 12% increase 
over 1980 figures. Groundwater is the main water 
supply for drinking and irrigation for 95% of the 
country's rural households and one-third of the na
tion's one-hundred largest cities." — Science, 1986.

Public concerns about groundwater —

... contamination of groundwater 

... depletion of groundwater supplies in areas of 
limited supply and/or high demand

"Everyone depends on either surface 
water or groundwater; there are no 
other usable sources." 

— ECOP Task Force Report



pt&k concern

Factors contributing to public concern 
about contamination —

... advanced analytical techniques which permit 
detection of very low concentrations of chemi
cals in water 

... limited information regarding toxicological 
and public health effects of low levels of many 
chemical contaminants 

... extensive publicity regarding specific ground
water contamination problems, including
— discovery of aldicarb in the groundwater of 

Long Island, New York
— groundwater contamination by EDB in the 

Connecticut River Valley
— nitrate and herbicide contamination of 

groundwater in Nebraska
— discovery of TCE in drinking water supplies 

of Tucson, Arizona
— an indication that toxic contaminants had 

been discovered in the underground drink
ing water aquifers that supply nearly 25% 
of California's largest public water systems

— a shutdown of more than 1,000 wells in 
Florida as drinking water sources because 
of contamination with the nematocide EDB

— an indication that 17 pesticides had been 
detected in groundwater of 23 states in 
OTA's 1984 report on groundwater

— similar problems in many other states and 
regions

... realization that contamination may persist for 
many years in groundwater

Typical groundwater contaminants —
•inorganic salts ‘ seawater ‘ other organic 
•pesticides ‘ gasoline chemicals
•nitrates ‘ solvents

Specific sources of groundwater contamination in
clude —

•agricultural chemicals
•industrial, military, municipal and hazardous 
waste disposal

•underground storage tanks and septic systems 
•energy and mineral production 
•natural salts from irrigated soils 
•other sources 

— and vary by region.



The condition of the total U.S. groundwater re
source is relatively sound. Most of the tremendous 
volume of groundwater has not yet been polluted. 
However, specific local contamination problems 
are critical to those who depend upon that source 
for their water supply.

The consequence of public concerns regarding 
groundwater contamination is increasing demand 
for regulation, incentives or other institutional 
devices that discourage actions by agriculture, in
dustry, and municipalities that may introduce 
chemicals to groundwater.

Factors contributing to public concerns 
regarding groundwater supply —

... evidence of significant groundwater depletion 
in areas of extensive irrigation from U.S. 
groundwater aquifers 

... localized water shortages resulting from 
drought conditions, particularly evident in the 
southeastern U.S. in 1986 

... effects of groundwater depletion on rural 
communities 

... economic and sociological effects on rural 
areas of reversion from irrigation to dryland 
farming as a consequence of groundwater de
pletion

... incidents of saltwater intrusion into freshwater 
aquifers

Relative use of groundwater by states. (Provided by Norm Scott, Cornell University, 1986)



Given the difficulty and expense of 
clean-up of chemical contaminants, 
prevention of contamination is clear
ly the superior alternative.

A coordinated research and education response 
is proposed to deal with water quality and quantity 
problems and concerns in the U.S.

The program's goal is clean water, specifically, 
to provide adequate groundwater of acceptable 
quality in the presence of sustained agricultural, in
dustrial and municipal activities. There is an imme
diate need for increased research on sources, pre
vention, fate, and remedies, and on the impact and 
institutional consequences of groundwater con
tamination; and for public education programs re
garding technical, management and policy alterna
tives to protect groundwater quality.

Benefits of an integrated groundwater research 
and education program —

... better understanding of the interacting physi
cal, chemical and biological processes that 
determine the environmental consequences of 
groundwater contaminants 

... minimization of groundwater contamination 
resulting from chemicals introduced into the 
environment by human activities 

... development of profitable, alternative agricul
tural schemes with less dependence on poten
tially hazardous chemicals for optimum pro
ductivity

... better prediction of extent and duration of 
specific contamination incidents, and im
proved remedial measures 

... better understanding of public health implica
tions of chemical contamination 

... improved public policy decisions based on 
more complete understanding of water quality 
issues

More complete information and better under
standing of the source and fate of chemical con
taminants will permit development of improved 
management practices and public policies to pre
vent groundwater contamination.

The California Commission for Economic De
velopment (1985) ... predicted that "continuing to
day's inadequate and ineffective management 
strategies for the control of toxic substances would 
likely result in a drain on the state's economy total
ing over $40 billion during the next decade. Some



of these costs will be unavoidable because they are 
the legacy of past mistakes. Billions of dollars 
could be saved, however, if preventive actions are 
begun immediately. Failure to act will leave 
California with a perpetual bill of over $4 billion 
per y e a r... about $11 million per day ... or $150 per 
year per resident."

The Commission also found that toxic contami
nants had been discovered in the underground 
drinking water aquifers that supply nearly 25% of 
the state's largest public water systems. The Com
mission recommended increasing support of re
search and demonstration projects that reduce tox
ic chemicals in drinking water.

The Land-Grant University system is uniquely 
positioned to give leadership to a greatly expanded 
research and public education program on water 
quality and management.

...Research and Extension activities of the land- 
grant universities have been in place for over a 
century

... Expertise within this system exceeds that of any 
other agency or institution in the world, par
ticularly for issues relating to soil, water, agri
cultural chemicals, natural resources and en
vironment, with internal linkage to expertise 
from law, health and medical programs, etc.

... The system is geographically dispersed 
nationwide, permitting specific attention to 
unique state and regional water quality prob
lems

... The system has established educational pro
gram delivery linkages with individuals, fami
lies, communities and businesses throughout 
the nation

... Integration of research programs of the State 
Agricultural Experiment Stations and educa
tional programs of the Cooperative Extension 
Service provides a favorable setting for rapid 
translation of new information and concepts 
into practice

...The Land-Grant system also provides educa
tion for a majority of agricultural and environ
mental scientists in the United States and 
many developing countries

Photo courtesy of Nebraska Gam e and Parks Com m ission

The Land-Grant University system 
is poised to apply its expertise and 
educational delivery system to the 
challenge of water quality and 
management.



Expanded investment in a water quality and 
management research and education program to 
be conducted by the nation's land-grant univer
sities is proposed.

Research initiatives:

Excellent groundwater research in the U.S. is 
beginning to address groundwater contamination 
problems. However, the extent of the research is 
not sufficient to develop the knowledge required to 
insure an adequate quantity of quality ground
water in the presence of sustained agricultural, in
dustrial and municipal activities.

An additional annual research investment of $40 
million is recommended. Proposed research thrusts 
include:

•source and prevention; origin $12.5 million 
and processes of contamina
tion, methods for detection, pre
diction models, and prevention 
practices

• fate of contaminants; processes $12.5 million 
of transport, degradation, fate
and prediction models

• remedial — development of $ 5 million 
treatment technologies

• impact and institutional — toxi- $ 5 million 
cological, economical, social,
political and institutional con
sequences

•water management; efficient $ 5 million 
use in irrigation, impacts of 
groundwater mining on rural 
America, saltwater intrusion, 
chemigation

Proposed research funds will be administered by 
the Cooperative State Research Service, USDA, for 
research grants awarded competitively to scientists 
at land-grant colleges and universities, state agri
cultural experiment stations, and at other colleges 
and universities with a demonstrated capacity in 
water research. This assures quality research pro- 
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jects, and flexibility to address specific regional 
water quality problems and changing priorities 
over time.

Extension initiatives:

Public education programs in the United States 
address groundwater contamination matters. The 
scope of these Extension programs is not sufficient 
to develop the public understanding of the public 
and private actions needed to insure an adequate 
quantity of quality groundwater.

An additional annual Extension education invest
ment of $15 million is recommended. Proposed 
thrusts include:

• educational programs about the $ 3 million 
nature of water resources, both
as physical resources and crucial 
nutritional resources

• educational programs about the $ 5 million 
impacts of agricultural and non- 
a g r ic u ltu ra l ch e m ica ls  on 
groundwater quality and on sub
sequent water uses

• educational programs to in- $ 3 million
crease the public and local 
government awareness about
water quality issues and options 
for addressing such issues

• educational programs about the $ 4 million
need to conserve water re
sources through domestic, agri
cultural and municipal conser
vation programs reducing costs, 
investments, and waste water
flows

Proposed Extension funds will be administered 
by the Extension Service-USDA to provide program 
resources to meet state clientele needs, to develop 
appropriate educational programs, to award com
petitive grants assuring regional coordination, and 
to respond to special needs.

While excellent research and pub
lic education programs now address 
groundwater contamination prob
lems, these are not sufficient to de
velop the knowledge and public 
understanding needed to insure 
quality groundwater.



Society has a tremendous stake in 
preventing water contamination. The 
time to act is now!

Research and Extension programs of the land- 
grant universities have had significant beneficial 
impact on water supply and quality problems. Ex
amples include:

• addressing the problems of aldicarb contamina
tion and its effects on both agriculture and 
the public on Long Island, New York

• assistance to farmers in Arizona with programs 
to install and maintain state mandated water 
meters on irrigation wells

• the development of an irrigation scheduling 
program which saved an estimated 1.5 million 
acre feet of water in Nebraska in 1983

• an irrigation management program for cotton 
farmers in Texas which reduced irrigation 
amounts by 50% and slowed the decline of 
water tables in the Texas High Plains

• a groundwater education program in Florida 
which helped farmers and public officials 
understand how soil-applied materials may 
reach the groundwater

• a Cooperative Extension Water Task Force in 
California which conducted a major program 
to develop understanding of widely different 
water issues, and traditionally opposing, or
ganizations

Given these examples of success, the land-grant 
universities are clearly able to tackle the challenge 
of increased research and education to improve 
water quality and management in the U.S. Land- 
grant universities are uniquely equipped to deal 
with the full range of perspectives ... agriculture, 
natural resources, environment, health and public 
institutions.

For economic, public health and safety reasons, 
prevention of water contamination is clearly 
superior to clean-up of contaminated water.

Additional annual investment of $55 million in 
research and education programs in water quality 
and management is proposed to develop knowl
edge, information and public understanding of ap
propriate ways to prevent groundwater contamina
tion while maintaining high agricultural produc
tivity.
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