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Water is a valuable natural resource that is vital for human health, plant and 
animal life. The quality and quantity of our water resources impact nations as well as 
individuals. It is an important factor in the economies of cities, states, and countries, 
Society is dependent upon water for food production and processing, recreation, 
manufacturing, sanitary waste disposal systems, and transportation among a myriad of 
uses, In today’s world water-related problems are complex and would benefit from an 
interdisciplinary approach to solutions. Thus, people from a number of fields of study 
can and should be employed to craft innovative solutions. Studies should include 
assessing the impact of change to users and invite input from all concerned parties. The 
variety and kinds of people employed to solve these problems should be tailored to the 
particular problem. An optimal solution may be worked out through the negotiation 
process. This approach would definitely be superior to seeking solutions from a single 
viewpoint. 

A number of organizations in the federal government have responsibilities 
concerned with water resources. They include: 

Department of Agriculture -- Forest Service, Agricultural Research Service, 

Department of Commerce -- National Oceanic and Atmospheric Administration 
Department of Defense -- Army Corps of Engineers 
Department of Energy 
Department of Interior -- Geological Survey, Bureau of Reclamation, 

Economic Research Service, Soil Conservation Service 

National Park Service, National Biological Service, Fish and Wildlife 
Service, Bureau of Indian Affairs, Bureau of Land Management 

Environmental Protection Agency 
Federal Emergency Management Agency 
Federal Energy Regulatory Commission 
National Aeronautics and Space Administration -- National Weather Service, 

National Marine Fisheries Service 
National Science Foundation 
Tennessee Valley Authority 

The legislative branch as well as the executive branch of government is involved in 
finding solutions to water-related problems. Congress uses regulation as a means to 
protect the quality, quantity and use of water resources via legislation such as the Safe 
Drinking Water Act and Clean Water Act. Although legislation is mainly drafted by 
lawyers, input from civil and environmental engineers, physical and life scientists 
(including specialists), and social scientists would greatly benefit all concerned. 

City and state governments are concerned with water resources too. Their 
interests include stormwater and zoning issues, state and local parks, harbor authorities 
and natural resource agencies. 
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A variety of kinds of experts can be utilized in the solution of water-related 
problems, People trained in the fields of study listed below could be employed in the 
solution of water-related problems. 

agricultural engineering 
civil engineering 
electrical engineering 
environmental engineering 
geological engineering 
industrial engineering 
mechanical engineering 
environment a1 science 
ecology 

public policy 
public health 
urban and regional planning 
anthropology 
WgraPhY 
demography 
economics 
sociology 
biology 

law 
fisheries 
hydrology 
limnology 
oceanography 
forestry 
geology 
chemistry 
botany 

Experienced interdisciplinary teams of appropriate personnel needed to solve a 
particular water-related problem can be assembled to work together to provide feasible 
solutions. At Oak Ridge National Laboratory the Energy and Environmental Sciences 
Division (ESD) staff have been working together along with staff from various 
government agencies for many years on teams tasked with solving water-related 
problems. They have been trained in all of the areas listed above plus many others. 

Environmental Sciences Division staff reviewed water resources issues during the 
process of developing a water resources strategic plan. The staff reported that water 
resources issues have changed little in the past 10-20 years. The plan' states that: 
"Although water resource issues are varied and complex, the broad areas of general 
concern to ORNL scientists are institutionaVeconomic issues, water quality issues, and 
water quantity issues, The major strategic issue in water resource management today is 
how to comprehensively plan and implement efficient and sustainable energy and 
economic development across the diverse organizations and constituencies that have a 
stake in that development and in the resulting quality of life. Water rights and 
responsibilities traditionally have resided with the states rather than the federal 
government. Federal water policy has concentrated on construction projects, research, 
information, encouragement of regional planning, and legislation and regulation for 
environmental protection. The crosscutting nature of many water resource issues 
dictates/urges/requires that a new framework of partnerships between state and federal 
governments be established for solving water-related problems." 

How can professionals from different fields of study help to solve water-related 
problems? 

R. S. Turner and D. S. Shriner, Water Resources Strategic Ph. Oak Ridge National Laboratory. October, 1992. 
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Economists can study the impact upon regions/states/countries of the cost of 
providing adequate water resources to support the life of the people and the economy. 
They can do costbenefit analyses, assess economic impacts of future water shortages, or 
develop alternative pricingdemand reduction schemes. Economists can work with 
regional planners to help decision makers select the best course of action to follow. 

For example, a city may need to improve its water treatment program. They 
would employ civil and environmental engineers to determine how to upgrade an old 
facility to meet their needs, or determine if they need to build a more efficient and 
effective new facility. Environmental scientists can evaluate the possible effects of 
alternative treatment designs. They could employ an economist to prepare a costbenefit 
analysis of alternative proposals. These evaluations would assist decision makers in 
determining the most cost effective method of providing safe drinking water to its 
citizens. The water treatment facility manager would have to work with city government 
officials to get approval for the upgrade or new facility and to determine how to pay for 
the water treatment facility and its operation. Involving social scientists to determine the 
public viewpoint would facilitate the water treatment facility manager and the city 
government officials in selecting an appropriate method of financing, particularly, if 
taxation would be involved. 

So, you can see that an interdisciplinary approach to water-related problems can 
provide decision makers with alternative approaches that include costbenefit analysis as 
well as knowledge about public willingness to support a project. 

Social scientists need to be involved in the kinds of studies where the proposed 
solutions will have significant impact on the public. Several examples follow. 

The public is concerned with risks to health that can result from pollutants in the 
water while local governments must deal with the cost of providing safe drinking water. 
Costbenefit analysis could be used in the selection of the design of a new treatment 
facility that would meet the needs of the community in controlling pollutants. 

Most people in areas that are subject to flooding are not prepared for extreme 
flooding like the floods in California this year and in the midwest in 1993. Some have 
lived in an area for a long time and want to rebuild. There needs to be an assessment of 
whether rebuilding is the better solution. Should people and businesses be relocated or 
is it feasible to improve flood control? Can the regional governments obtain federal, 
state, or local funding for the proposed solution? If so, is it enough to meet the goal? 
To answer some of these questions an interagency panel looked at flood control in the 
Midwest after the 1993 floods. Sharing the challenge: Floodplain Management into the 
21st Century2 was a product of a multidisciplinary team of professionals. 

* Report of the Interagency Floodplain Management Review Committee to the Administration Floodplain Management Task Force, 
Sharing the Challenge: Floo$lain Management into the 21s Cemq. June, 1994. 
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Water has many important aspects in American Indian culture and their customs 
must be respected. Anthropologists who study the cultures can provide an understanding 
of the importance of beliefs and customs along with expertise in water planning efforts to 
protect the needs of special groups. 

Chemists and biologists are essential in solving water-related problems. Chemical 
and biological processes in water are tightly entertwined, influencing each other and 
determining not only the "quality" of the water but also the nature of life on the planet? 
Biological information can complement chemical analysis to improve the measurement of 
water quality? A particular example where a chemis$s input in the planning stage 
could have averted a problem occurred in the Tucson Central Arizona Project. When 
the drinking water came on line, it was found to be cloudy due to precipitants in the 
water with a bad odor and taste that was not acceptable to the public. 

Here I have emphasized the use of social scientists because they have not yet 
been fully utilized and because the use of physical and life scientists and engineers are 
more obvious. 

All of the water-related problems described above would require multidisciplinary 
teams to provide solutions. Solutions require input from the scientific community, public 
sector, and decision makers in state and federal governments on policy. 

The main advantage of utilizing multidisciplinary teams is that the scientific 
expertise each specialist inputs to the process maximizes the possibility of providing a 
better solution and preventing the implementation of an unworkable solution. The 
specialists will be aware of important concerns that other professionals might overlook. 
The determination of costbenefit analyses of proposed solutions would be an important 
advantage and of considerable importance to decision makers. Another advantage is that 
resulting studies by these experts offer alternative options. Decision makers can then 
select a solution that is more acceptable to the separate groups that have different kinds 
of responsibilities for regulation or use of the water resource. 

In conclusion, there can be an advantage to including professionals from different 
fields of study as a team to solve many water-related problems. The examples above 
describe some of the situations in which the multidisciplinary approach can and should be 
used. 

Committee on Opportunities in the Hydrologic Sciences, Water Science and Technology Board; Commission on Geosciences, 
Environment, and Resources; National Research Council; OpportwtitieS in the Hy&obgic Scislces, p.178. National Academy Press, 1991. 
Washington, D.C. 

Ibid., p.271. 
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