Appendix 1

Excerpt from A Century of Chemistry, Chapter X. 

ACS Divisions and Their Disciplines

The ACS Division of Environmental Chemistry was formed in 1915, originally as the Division of Water, Sewage, and Sanitation Chemistry. A section by the latter name, formed in 1913 at the instigation of Edward Bartow, was the forerunner of the new division; the first divisional chairman was Prof. Bartow (ACS President in 1936), and the secretary was H. P. Corson. In 1959 the division’s name was changed to Water and Waste Chemistry. Beginning in 1954, the division regularly held symposia in cooperation with the ACS Committee on Air Pollution, and these activities culminated in 1964 in a second change of name, to Water, Air, and Waste Chemistry. In 1973 the division assumed its present name.

The Division of Environmental Chemistry’s several name changes reflect the evolving interests not only of its members but of society at large. The division’s focus today is on sound chemical approaches to natural water quality, air pollution phenomena and their control, and the technology of domestic and industrial water and waste treatment. The emphasis in these areas is on research, as opposed to operating data and routine tests. The division recognizes the complex nature of environmental problems by organizing multidisciplinary programs of its own as well as joint symposia with other ACS divisions.

The division has preprinted extended abstracts of its meeting papers since 1961-62. Members of the division helped to instigate and contributed significantly to “Cleaning Our Environment: the Chemical Basis for Action,” published in September 1969 under the aegis of the Society’s Committee on Chemistry and Public Affairs. By mid-1975, the Society had distributed more than 20,000 complimentary copies of this 250-page paperback on environmental chemistry and had sold more than 50,000. The division also was active in the launching of the ACS journal Environmental Science & Technology, which has appeared monthly since January 1967.

The Division of Environmental Chemistry’s Bartow Award, named after its first chairman, is given annually for the divisional paper most outstanding in content and presentation; the award was first given in 1952. Also in 1952 the division awarded its first Certificate of Merit for a notable first appearance before the division; the certificate is designed to encourage the presentation of papers by new and younger members. In 1957 the Division of Environmental Chemistry gave the first of its Distinguished Service Awards, which recognize individuals who have performed outstanding service for the division over a relatively long period.

That interest in the chemistry of the environment is not new is evident in the fact that the ACS Division of Environmental Chemistry, under its various names, is more than 60 years old. Indeed, the division was formed to provide a more satisfactory forum for chemists who were working actively on water supply, sewage disposal, and related problems.

In 1939, Dr. Edward Bartow, the first chairman of the division, looked back on 25 years of water chemistry. He noted that the period had seen large-scale application of the lime and soda water-softening processes, as well as the use of ion exchange, for softening and purifying water for household, laundry, industrial, and municipal purposes. Water sterilization methods had been extended from bleaching powder to liquid chlorine and chloramines; pH control methods had been introduced for coagulation and softening. The activated sludge sewage-treatment process had been developed from the first U.S. experiments (reported at the division’s first meeting) to the completion of the world’s largest installation of that type by the Chicago Sanitary District. Studies of stream pollution had shown the need to treat sewage and industrial wastes. Studies of in-house treatment of industrial wastes had proved profitable for the factories concerned. Naturally radioactive waters had been found. Surveys of the fluoride content of waters throughout the nation had been made as a result of the suspicion that fluoride in drinking water was the cause of mottled enamel on teeth. Means of removing tastes and odors from water with activated carbon and chloramines had been developed.

In September 1963, division chairman Henry C. Bramer summed up another 25 years of progress in water chemistry. Treatment methods for sewage and industrial wastes, he noted, had evolved from the elimination of gross pollution under special circumstances to sophisticated methods in nationwide use. At the ACS national meeting in January 1963, the division had devoted its entire program to a symposium on wastewater renovation (held jointly with the Division of Industrial and Engineering Chemistry). The symposium concentrated on treatments that would yield water suitable for various uses and that would include environmentally sound means of disposing of separated contaminants. It moved beyond the classical biological approaches to physical-chemical methods such as ion exchange, adsorption, and electrodialysis. Other symposia of the period covered conversion of saline to fresh water, water for nuclear power generation, boiler water chemistry, and water for television picture-tube production.

At the time of these symposia, interest in environmental chemistry had begun to spread well beyond the realm of the specialist. Congress had enacted the first identifiable federal program for water pollution control in 1948 and the first for air pollution control in 1955. The resulting activity was reflected in the programs of the Division of Environmental Chemistry. The number of papers in those programs in the 35 years ending in 1947 was equaled by the number in the 15 years 1948-63. 

Regulation of the environment since 1963 has intensified steadily at all levels of government, and the consequent demands on environmental chemists have intensified in like measure. It has become increasingly clear that sound environmental control involves a delicate balance of many factors. It is clear also that such a balance cannot be struck without extensive interdisciplinary research and development in which chemistry plays a vital role. The goals of such work include alternative sources of energy; catalysts, scrubbers, and other means of controlling emissions to the environment; and economical recycling processes for many materials. Goals in the chemistry of the environment itself include deeper understanding of the behavior, interactions, and effects of contaminants as they move from source to sink or receptor.

Progress in environmental chemistry relies heavily on analysis—the ability to measure the constituents of the environment and to determine their chemical and physical forms. Analysts have been hard put to keep up with the demands of environmental control in the past decade or so, but they have made headway nevertheless. Potential problems with long-lived organic compounds, for example, would never have come to light without analytical methods that can detect such compounds at levels as low as a few parts per trillion. The measurement of air contaminants has been bolstered by the advent of permeation tubes and other devices that make it possible to generate standard atmospheres for testing analytical methods and instrumentation. Despite these and other advances, however, environmental analysis poses many problems. A general one is standardization of methods and instruments so that data obtained by different scientists in different laboratories or geographical areas will be comparable. More specific needs include methods for determining the chemical forms of sulfur and particulate matter in air and of elements such as phosphorus in water.

Advances of the past decade in atmospheric chemistry include better understanding of the mechanisms of smog formation, of the fate of carbon monoxide in the air, and of the sources of ozone in urban atmospheres. An important need is improved simulation models that can be used to devise least-cost strategies for controlling air pollution in metropolitan areas. An unprecedented attack on the problem was under way in 1975 in St. Louis, MO under the direction of the Environmental Protection Agency. The theme of the effort—the St. Louis Regional Air Pollution Study—is coordinated measurement of many interrelated variables of urban air pollution within the same time frame. 

Progress with the water environment has included the development and use of physicochemical treatment processes for removing substances such as nitrogen, phosphorus, and trace organic contaminants from wastewaters. Other developments include the use of liquid oxygen to upgrade the efficiency of the classical biological treatment of wastewater and of ozone in disinfecting the effluent from treatment plants. The behavior of certain substances, such as mercury, in ambient waters has been elucidated to a degree, but the behavior and fate of many others remains partly or wholly a mystery. Notable examples include radionuclides and particulate matter. The already complex chemistry of natural waters, moreover, is complicated further by the many biological processes involved.

These few examples of progress and problems illustrate very roughly the scope of modern environmental chemistry. The full scope of the field, as well as its evolution over the six decades ending with 1976, are evident in the programs of the ACS Division of Environmental Chemistry during that period. It is clear that the division and similar forums are growing steadily more essential to the proper dissemination and use of

interdisciplinary knowledge of the environment in all of its aspects.
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The Environmental Division is one of the oldest divisions of the American Chemical Society, although the original name of the Division was Water, Sewage, and Sanitation Chemistry.

Professor Edward Bartow presented to the Council of the Society in Milwaukee on March 24, 1913, a request that a section devoted to water problems be formed in the Society.

“Prior to 1913, chemists interested in water supply, sewage disposal and related subjects were presenting papers before several sections of the American Chemical Society and before the general session of the American Water Works Association. Chemists of neither group were satisfied and the same was true of superintendents and engineers, and papers of interest to them were scattered among the more numerous papers on general chemical and bacteriological subjects at national meetings.”1

The first meeting of the newly-formed section was held in Rochester, New York, in September, 1913, with Dr. W. W. Skinner presiding at this first meeting, and H. P. Corson acting as secretary.2 The Council of the American Chemical Society authorized the new division at the New Orleans meeting of the Council.3 In 1914, the president of the ACS, Arthur D. Little, appointed Professor Bartow as chairman and H. P. Corson as secretary of the Division. The first officers elected by the new Division were Professor Bartow, Chairman, Earle B. Phelps, Vice Chairman, and H. P. Corson, Secretary. The Executive Committee was comprised of C. P. Hoover and E. H. S. Bailey.

Professor Edward Bartow wrote the history of the Division at the end of 25 years, which

appeared in the News Edition of Industrial & Engineering Chemistry in 1939.4 In 1936 Professor Bartow was president of the American Chemical Society. He was a world-renowned chemist and in his presidential address he covered the early history of water chemistry.5 Because so many people today think of environmental problems as new, it would seem appropriate to note that the first book on water analysis was written in 1733 by Dr. Thomas Short. Dr. John Rutty, M.D., published in 1757 “A Methodical Synopsis of Mineral Waters.” Professor Bartow points out that Rutty’s book was written before the separation of water into its elements, hydrogen and oxygen, and he quotes from the book as follows: “Although we know of no water absolutely pure or free from all admixture of saline or terrestrial matter, yet many springs contain so exceedingly small quantity of these, that it is in a manner inconsiderable, and makes the nearest approach to pure element.”

The first book on water analysis was written by Dr. Wanklyn in England in 1868 and was entitled, “Water Analysis.” Probably the bible of water analysis was that of Mason who published his first edition in 1899 in England. This was a standard in this country for many years. Since the Division’s formation, many symposia, either alone or jointly with other Divisions, have been held. In 1915 there was a symposium on the activated sludge process of sewage treatment, a joint meeting with the Division of Industrial and Engineering Chemistry and the Division of Gas and Fuel Chemistry in 1929 on boiler water chemistry. In 1932 there was a symposium on analytical methods and in 1934 a symposium on the subject of inorganic chemistry and water supply jointly with the Division of Physical and Inorganic Chemistry. During 1939 a joint meeting was held with the Division of Colloid Chemistry in which there was a symposium on colloids in waste and water treatment and at the Boston meeting in 1939 a symposium with the Division of Industrial and Engineering Chemistry on the nature and treatment of industrial wastes.

Dr. Bartow4 pointed out that during the first 25 years the Division of Water, Sewage and Sanitation Chemistry furnished 50 programs of 602 papers for the Society. He also pointed out that that period of the Division’s existence has seen the application on a large scale of the lime and soda softening process and the use of ion exchange for household as well as for laundry and industrial purposes and municipal supplies for the purification of water and softening of water. Quoting from his article,4 “During these 25 years we have witnessed the extension of sterilization methods from bleaching powder to liquid chlorine and the chloramines with the introduction of pH control methods for coagulation and softening. The activated sludge method of sewage purification has been developed from the first American experiments reported at the Division’s first meeting to the recent completion of the largest installation of this type in the world in a plant of the Chicago Sanitary District. Studies of stream pollution have shown the necessity for treating sewage and industrial wastes. The treatment of industrial wastes within the factory has been studied with results that have brought additional profits to the factories concerned. Radioactive natural waters have been found, and as fluorine in drinking water has been suspected as the cause of mottled enamel on teeth, surveys of the fluorine content of waters throughout the United States have been made. The removal of tastes and odors in water by activated carbon and chloramines has been developed.”

A fifty year history of the Division of Water and Waste Chemistry (the name had been changed to Water and Waste Chemistry in 1959) was written by Dr. Henry C. Bramer, then of Mellon Institute.6 Dr. Bramer states: “The history of the Division is largely reflected in the contents and magnitudes of its technical programs over the years. The programs have always emphasized research and development reports and are in themselves a history of water and waste chemistry.” About 1800 technical papers were presented at the 97 meetings held by the Division between 1913 and 1963.

“Sewage and industrial waste treatment methods have evolved from the elimination of gross pollution under special circumstances to very sophisticated methods in nationwide use and the contemplation of methods for complete water renovation at a recent Division meeting. Saline water conversion, water for nuclear power generation, boiler water chemistry and water for television picture tube production have been the subjects of symposia paralleling the developments of these technologies.”

“The chemistry of air pollution has long been an interest of many Division members and has been a part of the Division’s technical program in the form of symposia in cooperation with the Society’s Committee on Air Pollution since 1954.” 

Eleven years have seen a tremendous growth in the Water and Waste Chemistry Division which has paralleled interest in water treatment, waste treatment and air pollution control nationally. The meetings have grown from one or two day meetings to those covering the entire week, sometimes with simultaneous sessions. In most cases, general papers on both water and air pollution have been presented but as a whole most of the week’s program has been devoted to different symposia.

At the 143rd meeting of the Society, held in Cincinnati, Ohio, January 13-18, 1963, the entire meeting was devoted to a symposium on wastewater renovation. Thirty-two papers were presented. Mr. F. M. Middleton and A. N. Masse were co-chairmen of the meeting. This symposium was a joint one with the Division of Industrial and Engineering Chemistry. In his opening remarks, Mr. Middleton stated: “The purpose of the symposium is to reveal new ways of attacking the water pollution problem so that the resulting water is suitable for a variety of uses. Disposal of separated contaminants or removal from the environment is an integral part of such waste treatment water recovery systems. This Symposium is directed to the physical-chemical separation methods rather than the more classical biological methods...ion exchange, adsorption, electrodialysis, and a variety of separation methods will be discussed. Also, a look will be taken at the problems and methods for measuring the many and complex contaminants in wastewaters.”

At the 144th meeting of the Society seventy-six papers were presented; sixty-nine of which were divided between three symposia: (1) Symposium on Coagulants and Coagulant Aids (30 papers); (2) Saline Water Conversion (18 papers) and (3) Air Pollution Chemistry (21 papers). Only seven general papers were presented. The Symposium on Coagulants and Coagulant Aids was a joint one with the Division of Colloid and Surface Chemistry.

The 145th meeting of the Society was the Fiftieth Anniversary of the Division of Water and Waste Chemistry. A total of sixty-four papers were presented of which eleven were general papers. There were two Symposia: one, Large Body Water Quality, in which there were 22 papers, and the other one on Air Pollution Chemistry, in which there were 31 papers.

The next meeting of the Society was January 19-24, in Denver. This was a winter meeting and only four Divisions met, so that this was the first meeting of the Society in which the Division of Water and Waste Chemistry did not meet. At the April meeting of the Society, the 147th meeting, a total of fifty-one papers were presented before the Division. The importance of water technology in the nuclear field was becoming apparent so that a joint symposium was held with the Division of Nuclear Chemistry and Technology with a Symposium on Water Technology for Nuclear Applications, in which J. F. Wilkes and J. M. Seamon were co-chairmen. Eleven papers were presented in this Symposium. There were two other symposia at this meeting as well as general papers. The other two were In-Plant Evaluation and Control of Coagulation Processes (12 papers), and a Symposium on Water Quality Measurements in which ten papers were presented. In addition to these symposia there were eighteen general papers dealing with water and air pollution problems. 

The name of the Division was changed to Water, Air and Waste Chemistry at the 148th meeting of the Society, as there were more and more papers being presented relating to air pollution. At this meeting a total of 56 papers were presented with an additional fifteen papers being presented at a joint Symposium on Environmental Aspects of Pesticide Residues, before the Agricultural Chemistry Division. In addition to this Symposium there were three other symposia and eleven general papers. For several years, most of the papers had dealt with water problems, but now we are beginning to see more interest in papers dealing with waste treatment. Another Symposium was on Recent Advances in Industrial Waste Treatment, presided over by Professor Fred Gurnham and a Symposium on Recent Advances in Sewage Treatment, in which Walter Zabban presided (eleven papers). In a Symposium on Air Pollution 26 papers were presented.

At the 149th meeting of the Society, there were three symposia: (1) Saline Water Conversion; (2) Cooling Tower Materials and Water Treatment; and (3) Hydrocarbon Chemistry in Air Pollution, jointly with the Petroleum Chemistry Division. There were 16 general papers of which eleven dealt with air pollution.

At the 150th Meeting of the Society there were two Symposia and a general session—a total of fifty-six papers being presented. The two symposia were on Air Pollution and on the Detection, Fate and Effects of Organic Pesticides in the Environment, the latter being a joint one with the Division of Agricultural and Food Chemistry. Nineteen of the papers presented were on air pollution.

At the 151st Meeting of the Society there were twenty-two general papers on water and air and a Symposium entitled, “Equilibrium Concepts in Natural Water Systems”. The latter was published in the Advances in Chemistry Series.

A total of sixty-five papers were presented at the 152nd meeting of the Society. There was a Symposium on Plant Operation for Pollution Control in which the papers included 
education and management, food processing in canning plant operations, steel industry water pollution control operations, plant operation of pollution control on inorganic chemicals and organic chemicals and petrochemicals (eight papers). There was a Symposium on the Photochemical Aspects of Air Pollution: a Symposium on Automobile and Diesel Emissions and another Symposium on the Capacity of Streams to Assimilate Wastes. The general papers concerned such diverse subjects as Waste Disposal During Critical Flows Under Ice Cover, The Uptake of Promethium-147 by Fresh Water Algae, Adsorption of Selected Pesticides on Activated Carbon, The Selective Properties of High Flux Cellulose Acetate Membranes towards Ions found in Natural and Saline Waters, Designing for Sedimentation/Flocculation, and Stream Studies of Adsorption and Precipation of Zinc. 

At the 153rd meeting of the Society, there were four symposium: (1) On Scientific Information Resources for the Water Researcher (joint with the Division of Chemical Literature); (2) Trace Inorganics in Water; (3) Role of Fluorides in Air Pollution; and (4) Water Chemistry. The latter was a joint Symposium with the Division of Chemical Education. Altogether seventy-three papers were presented at this meeting.

At the 154th meeting of the Society, fifty-six papers were presented which included five symposia as well as general papers on water and air. The Symposia were: Experience with Pollution Control Equipment, a joint one with the Division of Petroleum Chemistry; Chemistry of the Natural Atmosphere; Kinetics of Mixed Culture Systems, a joint one with the Division of Microbial Chemistry and Technology; Water Management, a joint one with the Division of Chemical Marketing and Economics. The latter included papers on “The Availability and Cost of Water”, “The Impact of Water Quality Standards”, “Chemicals for Use in Water Management”, “Equipment Markets and Marketing in Water Management”. A joint symposium with the Division of Colloid and Surface Chemistry was entitled, “Adsorption from Aqueous Solutions”.

At the 155th meeting of the Society there were seventy-two papers presented and three symposia. The latter were entitled, Saline Water Conversion; Instrumental and Automated Methods of Chemical Analysis for Water Pollution Control—Water Quality Measurement Criteria, a joint one with the Division of Analytical Chemistry, and Development of Petrochemical Environmental Chemistry, a joint one with the Division of Petroleum Chemistry. In addition there were both general papers on air and water treatment.

At the 156th meeting of the Society, forty-one papers were presented and five symposia. There was a Symposium on Biochemical Target Systems of Air Pollutants and one on Organic Residue Removal from Wastewater. There were three joint symposia: one with the Division of Colloid and Surface Chemistry entitled, “Colloid and Surface Chemistry in Air and Water Pollution”; and one on “Air Quality Standards”, with the Divisions of Industrial and Engineering Chemistry and Petroleum Chemistry and one on “Pollution Problems Due to Sulfur in Petroleum” which was a joint one with the Division of Petroleum Chemistry.

The largest number of papers ever presented (until this time) before the Division was one hundred given at the 157th meeting of the Society in Minneapolis. There were twenty-five general papers and seventy-five papers presented before different symposia. The Symposia were Air Conservation and Lead, a joint one with the Division of Industrial and Engineering Chemistry; Water Quality in Distribution Systems; Pollution Control in Fuel Combustion, Processing, and Mining with the Division of Fuel Chemistry; Halogen Chemistry and Disinfection; Chemistry of the Great Lakes; Chemical Controls and Biological Waste Treatment; and a joint one with the Division of Cellulose, Wood and Fiber Chemistry on Membranes from Cellulose and Cellulose Derivatives.

An unusual Symposium for the Division was held at the 158th meeting of the Society when there was an International Forum on Environmental Quality in which water supply and wastewater treatment in Latin America, New Zealand, Israel, the developing countries, French territories and Eastern Europe were discussed. There were eight other symposia at this meeting: Automatic Air Analysis Instrumentation National Forum on Environmental Quality Water; National Forum on Environmental Quality Air; Chemistry and Application of Polyelectrolytes in Water; Metal Ions in Aqueous Environment; Pesticide Pollution in Estuaries; and two joint symposia — one with the Division of Pesticide Chemistry on Sediment/Water Interchange and one with Industrial Engineering Chemistry Division on Monitoring of Environmental Pollutants. In addition to these symposia there were twenty-six general papers dealing with water and air. 
At the 159th meeting of the Society, seventy-two papers were presented, including seven symposia. The range and variety of the symposia indicated the national interest in environmental problems. The symposia were: Water Chemistry in National Sea Grant Program; Non-equilibrium Chemical Systems and Processes in Natural Waters; Environmental Sampling Concentration and Sample Preservation; Geochemical Atmospheric Constituents; Aerobic Biological Treatment Process; Analytical Aspects of Petroleum and Petrochemical Wastewater (a joint symposium with the Division of Petroleum Chemistry) and Spacecraft Potable Water.

On the occasion of the twenty-fifth anniversary of the Chemical Institute of Canada, one of the general papers was given by Dr. W. G. Schneider, president of the National Research Council of Canada, entitled, “A Scientific and Technological Base for Environmental Quality Criteria.” In addition to this general paper, two days were devoted to a Symposium on Pollution Problems in our Environment. This was divided into four sessions: one on air pollution; one on water pollution; one on pesticides, vegetation and wildlife, and the last one on management. Twenty-four papers were presented in these sessions.

Eighty-eight papers were presented at the 160th meeting of the Society, thirty-nine of which were general papers. In addition, there were four symposia and a morning devoted to a round table discussing Earth Day in Retrospect in conjunction with the Division of Chemical Education.

The four symposia were: Chemistry of Organic Matter in Natural and Waste Water, a joint one with the Division of Analytical Chemistry in which eleven papers were presented; Solid Waste Chemistry (twenty-one papers); Thermal Pollution in the Great Lakes (four papers); and Design of Measurement Programs for Water Pollution Control, in which thirteen papers were presented.

At the 161st meeting of the Society in Los Angeles, 133 papers were presented, of which 20 were general papers. There were ten symposia. This was by far the largest meeting of the Division of Water, Air and Waste Chemistry. To show the variability of the program, the following symposia were presented: (1) “Oil Spill Identification”, 11 papers; (2) “Fate of Organic Pesticides in the Aquatic Environment”, a joint meeting with the Division of Pesticide Chemistry, 20 papers; (3) “Response Plans for Major Oil Spills”, 5 papers — a .joint program with the Division of Petroleum Chemistry; (4) “Nutrients in Natural Water”, 17 papers; (5) “Current Approaches to Automotive Emission Control”, a joint meeting with the Divisions of Fuel and Petroleum Chemistry, 20 papers; (6) “Nuclear Techniques in Environmental Sciences”, a joint program with the Divisions of Analytical and Nuclear Chemistry and Technology, 12 papers; (7) “Thermal Pollution in the Chemical Industry”, a joint program with the Division of Industrial and Engineering Chemistry, 4 papers; (8) “Chemical Reaction Engineering and Pollution”, jointly with the Division of Industrial and Engineering Chemistry, 11 papers; (9) “Carbon Monoxide - Carbon Dioxide Sinks”, 6 papers; (9) “Coastal and Oceanic Pollution”, 7 papers.

At the 162nd meeting of the Society, 108 papers were presented, of which 19 were general papers. The latter dealt with such diverse subjects as organic pyropolymers, identities of polychlorinated biphenyl (PCB), trace organic compounds in potable water, search for air-borne particulate debris from rubber tires and variations of sulfur isotope ratios in samples of water and air near Chicago. There were five Symposia: “Bioassay Techniques and Environmental Chemistry”, a joint meeting with the Divisions of Industrial and Engineering Chemistry, Microbial Chemistry, and Pesticide Chemistry (52 papers); “Boron Chemistry in the Aquatic Environment” (10 papers); and “Ozone Application in Water and Waste Treatment” (5 papers).

To show the interest in environmental problems as related to chemistry, there were two general symposia by the Society, one was sponsored by the Committee on Professional Relations entitled, “The Scientist in the Age of Environmental Consciousness — Whither His Responsibilities.” The other was sponsored by the Committee on Chemistry and Public Affairs entitled, “Symposium on Herbicides and Pesticides - Policies and Perspectives,” which was co-sponsored by the Division of Pesticide Chemistry. The papers presented in the first symposium were “An Industrial View,” “An Environmentalist’s Response”, “The Legislative Solution,” the latter given by Senator Nelson of Wisconsin, and the “Legal Aspects.” In the second symposium the last speaker was W. D. Ruckelshaus, at that time head of the Environmental Protection Agency, who discussed “Federal Regulatory Policies.”

There were 61 papers presented at the 163rd meeting of the Society which included 27 general papers on air and water pollution problems and four symposia: “Metal-Organic Interaction in Natural Water”; “Charles River: Past, Present and Future”; “Industrial and Municipal Wastewater Treatment” and “Photochemical Reactions in Air Pollution.” The latter two symposia were joint ones with the Division of Industrial and Engineering Chemistry. The number of papers presented in the four symposia were ten, five, nine and ten, respectively.

Ninety papers were presented before the Division, including two symposia before the 164th meeting of the Society. Fifty-one of the papers were general papers, 29 papers were presented before the Symposium on “TCB’s Still Prevalent, Still Persistent”, a joint Symposium with the Division of Pesticide Chemistry. Two other Symposia were entitled “Phosphate Interactions with Sediments” (5 papers) and “Trace Metal Interactions with Sediments” (5 papers).

A special morning session sponsored by the Committee on Chemistry and Public Affairs and the Committee on Environmental Improvement of the ACS was a Symposium entitled, “Air Pollution and U. S. Public Policy.” There were four papers in this symposium, one entitled, “Government Policy — a Technical Basis for Judgments” by Dr. Stanley M. Greenfield of the Environmental Protection Agency in Washington; “Auto Emission Effects” by Dr. Bernard Weinstock of the Scientific Research Staff of the Ford Motor Company; “Global Pollution Effects” by Dr. James P. Lodge, Jr. of the National Center for Atmospheric Research in Boulders, Colorado, and a summation by Dr. George D. Rammeson, Center for the Environment and Man of Hartford, Connecticut. 
A total of 90 papers were presented before the 165th meeting of the Society, of which 23 were general papers.

Two special symposia were held jointly by the Committee on Chemical Safety and co-sponsored by the Division. One was entitled, “Positive Steps to Control and Dispose of Hazardous Materials.” The subjects covered were: “Centralized Control of Toxic and Hazardous Wastes”; “A Review of the Disposal of Toxic Chemical Agents and Emissions”; “Control and Disposal of Radioactive Waste” and “Control and Disposal of Pesticides.” The second Symposium was the “Evaluation and Control of Hazardous Materials on Humans and Ecosystems”. These last papers covered “Thermal Methods for the Disposal of Hazardous Wastes”; “National and International Rating Systems for Hazardous Materials”; “Research in Aquatic Systems to Determine Toxicity” and “Toxic Chemical Limits and Standards for Humans — Their Interpretation and Use.” 

In addition to these two special symposia, there were three other Symposia — “Chemistry of Water Supply Treatment and Distribution” in which 32 papers were presented; “Analytical Methods as Applied to Air Pollution Management”, jointly with the Division of Analytical Chemistry (21 papers) and a Joint Symposium with the Division of Cellulose, Wood and Fiber Chemistry entitled, “Environmental Quality Improvement in the Textile and Paper Industry” in which six papers were presented. 

At the 166th meeting of the Society, the name of the Division had been changed from “Water, Air and Waste Chemistry” to “Environmental Chemistry.” It was not a unanimous decision even among members of the Division, but as in all democratic bodies, the majority rules and the proponents of the name change felt that it was more up-to-date to use the term “Environment” rather than the three distinguishing words, “Water, Air and Waste Chemistry.”

An important new innovation at this meeting was the first award for pollution control, sponsored by the Monsanto Company, given to Dr. A. J. Hagen-Smit of the California Institute of Technology, a world-renowned authority on air pollution. The title of his address was “The Environmental Chemist.”

In addition to Dr. Hagen-Smit’s address, there were 58 papers presented, of which 20 were general, 17 devoted to a Symposium on “Education in Chemistry of the Aqueous Environment” and 21 papers to a Symposium on “Water and Wastewater Disinfection.” There has been controversy over the benefits obtained through the chlorination of water for potable use. For years chlorine has been the primary disinfectant for all water supplies in the United States. However, during the recent upsurge in environmental concerns, the fisheries and biological scientists have taken exception to the large use of chlorine, particularly where the doses seem to be more than necessary for the maintenance of bactericidal-free drinking water.

Dr. J. Carrell Morris, the well-known Harvard professor, who has devoted most of his research to chlorination problems gave a paper entitled, “Aspects of the Quantitative Assessment of Germicidal Efficiency.” Other papers included the “Comparative Death Kinetics of Indicator Microorganisms Upon Halogen Disinfection”; the use of bromine compounds for disinfection, reactions of chlorine and oxychlorine species in organic compounds in aqueous media, and the use of activated carbon for dechlorination. The general papers dealt with such diverse subjects as “Distribution and Levels of Lead and Arsenic in Grand Traverse Bay, Lake Michigan, Bottom Sediments” “New Adsorption Process for Removing Color from Kraft Mill Effluents”; “Dissolution of Limestone in Simulated Slurries for the Removal of Sulfur Dioxide from Stack Gases”; “Coherent Forward Scattering as a Sensitive Means for Trace Element Detection” and “The Distribution and Transport of Suspended Particulate Components in the Air in Great Britain.”

At the 167th meeting of the Society, a total of 113 papers were presented, of which 30 were general papers and six symposia had a total of 83 papers. The session opened with a Symposium on Environmental Quality Monitoring in which 28 papers were presented. In addition to these two symposia, there were four joint Symposia: (1) ”High-level Radioactive Waste Management”, with the Division of Nuclear Chemistry and Technology (13 papers); (2) “Catalysts for the Removal of Automobile Pollutants”, with the Division of Industrial and Engineering Chemistry (10 papers); (3) “Outstanding Problems in Air Pollution Monitoring”, with the Analytical Chemistry Division (10 papers), and (4) “Role of Chemists and Engineers in Occupational Health”, with the Committee on Chemical Safety in cooperation with the American Industrial Hygiene Association (AIHA) and the American Conference of Governmental Industrial Hygienists (nine papers). The papers in this latter symposium included “Training of Industrial Hygienists”; “Threshold Limit Values and OSHA Standards”; “Evaluation of Chemical Substances for Toxic Properties”; “Analytical Methods in Industrial Hygiene”; “Quality of Analytical Chemistry in Occupational Health and Laboratory Accreditation by AIHA” and “Considerations in the Development of the Carbon Monoxide Standard”.

There was a general symposium sponsored by the Joint Board-Council Committee on Chemistry and Public Affairs on the Human, Natural and Technological Resource Interactions Involved in the Implementation of Environmental Improvement Laws, which was jointly sponsored by the Joint Board-Council Committee on Environmental Improvement. Seven papers were presented at this symposium.

Ten papers were presented in the general session of the Division. In addition, there were symposia jointly with the Division of Colloid and Surface Chemistry entitled, “Removal of Trace Contaminants from the Air” in which ten papers were presented. 

The general papers ranged from a discussion of “Developing Environmental Assessment Programs” to the “Aerobic Photodegradation of Chelates of EDTA Implications for Natural Waters” to the “Reduction in Oxygen Demand of Abattoir Effluent with Precipitation with Metal” and the “Fate of Nitrogen Oxides in the Urban Atmosphere.”

For the first time in several years, there were many papers on pollution problems in other Divisions of the American Chemical Society, but not under the auspices of, or co-sponsored by, the Environmental Division. These were in the Petroleum Division, the Fertilizer Division, the Fuel Chemistry Division and the Pesticide Division, proving that pollution control and environmental problems are popular subjects. Besides the latest Award, sponsored by the Monsanto Company for environmental control, the Division itself has given several awards. These are known as the Distinguished Service Award, Bartow Award, Fraser Johnstone Award, and an award for the best first time appearance before the Division. The latter is called a Certificate of Merit Award. The Distinguished Service Award is given to individuals who have been outstanding in service to the Division over a relatively long period of time. It was established in 1956 and the first awards were given in 1957. 

The Bartow Award was established in 1951 in honor of the founder and first chairman of the Division at the Fall ACS meeting in 1951. The Award is made annually in recognition of the most outstanding paper for material content and for manner of presentation given before the Division of Water and Waste Chemistry. The first Award was given in 1952. 
In addition to the Award scroll, Certificates of Merit are awarded to authors for notable first appearance before the Division. The latter awards were designed to encourage presentation of papers by new and younger members. The first Certificates of Merit was awarded in 1952.
Fraser-Johnstone Award

In 1965 the Fraser-Johnstone Award was established in memory of Professor Fraser-Johnstone of the University of Illinois. Fraser-Johnstone’s work was in the field of air pollution and the Award Scroll was given for the best paper on air pollution presented before the Division in the previous year. The first and only Award presented to date was given in 1966 to Andrew E. O’Keeffe.

ACS Award for Pollution Control Sponsored by the Monsanto Co.

This Award was established in 1972 and was first awarded at the 166th meeting of the

Society at Chicago in the fall of 1973.
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1975-2000

by Larry Keith

Interest in environmental chemistry continued to grow at a more rapid pace during the past twenty five years than in any previous period as the nation and the world became more sensitive to environmental problems and issues. People recognized that much of our rapid industrial and technical advances, so highly dependent on chemicals of all kinds, also produced chemical pollutants that threaten our current and future well being. This trend resulted in the membership of the Division of Environmental Chemistry increasing from 1,475 in 1975 to over 5,000 in the mid 90's. With the maturing of the environmental chemistry "industry" at about that time the Division's membership leveled off and slightly decreased to around 4,500 members by 2000. 

The driving force for the higher interest and rapid advances in environmental chemistry this past quarter century was derived from a combination of technical and regulatory advances that were spurred from new analytical techniques. One of the most important technical advances was the development in the early 1970s of rapid computerized data processing combined with advanced chromatographic separations of complex organic mixtures and mass spectrometers which served as highly selective and sensitive detectors. Advanced chromatographic separations involved the development of new stationary phase, high resolution capillary columns, and automatic injectors. Combining gas chromatography with mass spectrometry (GC-MS) with automatic injectors on the front end of the instrumentation and with computerized data reduction (including automated analyte identification and quantification) on the back end, has enabled highly efficient analysis and lowered costs. Advances in high resolution mass spectrometry also contributed to increased sensitivity as well as to increased selectivity of pollutants such as chlorinated dibenzo-p-dioxins and dibenzofurans (pollutants with heightened public interest because of human exposure to them as contaminants in Agent Orange used for defoliation in the war with Vietnam).

Developments in inorganic analyte analyses, such as inductively coupled plasma emission spectrometry (ICP) and ICP-MS have also increased ability and interest in analyses of these environmental pollutants. The same advances in automated sample injection and computerized analysis has also increased efficiency and reduced costs of inorganic environmental pollutants. And, with increased capability to analyze for all kinds of chemical pollutants in all types of media (i.e., water, air, biological tissues, soils and sediments, and solid and liquid wastes), came the need for new and better ways to contain and destroy them through advanced engineering approaches. Thus, new pump and treat systems were developed for contaminated ground water and new thermal and oxidative treatments were developed for soils and hazardous wastes. Natural attenuation treatments were also developed and, along with the many new treatment and engineering advances new sophisticated monitoring instruments were developed and implemented to track improvements in cleanup over time.

The genesis of the technical advances and the resulting regulatory driving forces originated with survey types of analyses that were being conducted with drinking waters and their sources in the early 1970s. In the mid 1970s the U.S. Environmental Protection Agency (EPA) reported 66 organic chemicals identified in the finished water of three New Orleans area water plants. Also in this time period it was discovered in the Netherlands that haloforms are produced from natural humic materials during chlorination of drinking water. Shortly thereafter the Safe Drinking Water Act was promulgated and the National Organics Reconnaissance and the National Organics Monitoring Studies were initiated. Prior to 1970 only about 100 different organic compounds had been identified in water. By 1976 over 1500 organic compounds had been identified in all types of water.

Prior to the 1970s the U.S. and other countries had rudimentary environmental laws and relatively low level analytical technology. There are two basic types of environmental analyses: survey (i.e., initial fact finding analyses), and monitoring (i.e., later repeat analyses for pre-determined lists of pollutants). Prior to the 1980s environmental analysis of many pollutants, and especially organic pollutants, was largely confined to surveys as chemists sought to define which organic chemicals were present in the environment. Then, in the early 1980s the regulatory stage took primacy as the U.S. EPA, which was created in 1970, began to develop and enforce stricter regulations. Regulatory activities are often based on monitoring over time to ensure that specific chemicals are kept at or below acceptable concentrations. The change from the survey to the monitoring mode occurred rapidly - probably so rapidly that a partial return to the survey mode will be necessary again for selected categories of pollutants (e.g., endocrine disruptors) in the next quarter century.

The regulatory driving forces that provided the impetus for conducting environmental sampling and analysis for specific chemical pollutants did not begin to be promulgated until 1976 (except for a few pesticides and heavy metals). EPA's priority pollutant program was one of the first examples of the target compound approach for regulating pollutants in industrial effluents. A June 7, 1976, court settlement involving the EPA and several environmentally concerned plaintiffs has commonly become known as the "EPA Consent Decree." One result of this suit required EPA to publish a list of toxic pollutants for which technology-based effluent limitations and guidelines would be required. Thus, EPA's consent decree became a landmark decision that affected the way the Agency began to regulate organic chemicals in water. After the consent decree was promulgated gross water quality parameters (e.g., biological oxygen demand, total suspended solids, pH, etc.) were no longer sufficient for enforcement purposes and individual chemical pollutants also had to be routinely monitored.

Both regulatory mandates and the technical ability to monitor for specific chemical pollutants were necessary to achieve significant advances to analyze and regulate them. If one cannot identify chemical pollutants, then they cannot effectively be analyzed for, and they can not be regulated if they cannot be analyzed for. Thus, regulation of chemical pollutants and the identification and analysis of them in complex environmental matrices are inexorably entwined. Important US regulations passed during this time period include the Clean Water Act and the Safe Drinking Water Act in the 1970s. These were followed by regulations for hazardous wastes (RCRA and CERCLA) and the Clean Air Amendments in the 1980s. The Safe Drinking Water Act was renewed and the Food Quality Protection Act was passed in the 1990s.
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CONTROL OF WATER QUALITY:

A HALF-CENTURY OF PROGRESS
It is doubly gratifying to me to have been asked to speak to you this evening. First, because this is the Golden Anniversary meeting of your Division. It is indeed an honor to be here. Secondly, I am gratified to have the opportunity of tracing, before this distinguished audience, a half-century of progress in the control of water quality in this country.

Fifty years ago, scientists and sanitary engineers were on the threshold of important developments. There was a spirit of accomplishment in the air. It was reflected in many ways. In 1913, your own Division of Water and Waste Chemistry was established. In the same year, the Chemistry and Bacteriology Section, antecedent of the Water Purification Division of the American Water Works Association, was established. In that same year, the Water and Stream Investigation Section, antecedent of the PHS’s Robert A. Taft Sanitary Engineering Center was established in Cincinnati. In August 1912, Congress had approved the Public Health Service Act, which extended the functions of the PHS to include investigation of “the diseases of man and conditions influencing the propagation and spread thereof, including sanitation and sewage and the pollution, either directly or indirectly, of the navigable streams and lakes of the United States.”

What did these events signify in scientific development? Where, in Alfred North Whitehead’s pattern of the development of ideas, did the major water quality concepts of the time fit? My reference to Professor Whitehead calls for explanation!

This great English philosopher speculated, in his writings, on the life history of an idea. First comes the startling concept--strong, perhaps crude. Society’s usual first reaction is lack of appreciation. The idea is often forgotten. Then comes its “rediscovery” by a probing, adventurous mind capable of understanding it. Now the idea begins to take form and develop momentum. More minds are attracted to it. It, and its ramifications, are described--clearly, sometimes brilliantly. Comprehension becomes general, followed by general acceptance, a period of intense and productive development, and widespread application. By now the idea has become standardized. Next, typically, comes the lag phase, the slow-down, the point of diminishing returns from further development, the acceptance of rules and standards. The idea has become part of our conventional wisdom.

I am, with your indulgence, taking this post-prandial liberty to philosophize on our controls of water quality. Using the perhaps over-simple growth pattern suggested by Whitehead, I propose to speculate on where we stood 50 years ago with respect to water purification, stream self-purification, and waste treatment--and where we stand today.

Water Purification
What were our cities doing about drinking water in 1913?

Professor Gordon Fair’s recent account tells of a period of “expansion of existing water treatment knowledge and imaginative application of learning and invention”--this following the era of the “great sanitary awakening.” Here, in interesting descriptive terms, we see the quickening pace of progress in the decades prior to 1913, and, beginning in that year, the unprecedented forward thrust in all aspects of water purification. The research challenge, by then, was known; the opportunity was appreciated; and the protagonist prepared to utilize his laboratory and engineering skills in solving problems of drinking water quality.

Today one senses the feeling of a battle won--our municipal water supplies are uniformly and uniquely safe.

One can discern the curve of learning: the quick lift from the relatively static period of lag, the surge of development during the logarithmic phase, and the flattening off as we reach the stage of complacency and refinement.

Let us examine the events which suggest the pattern of development. We all know the story of the Broad Street well--an early but magnificent classic of epidemiology. Here, in 1854, decades before Pasteur had discovered the science of bacteriology, John Snow established this communal water supply as the vehicle of transmission of cholera.

One would have thought this triumph of public health sleuthing would have aroused public authorities to the great dangers of sanitary defects, and impelled them to correct promptly the gross weaknesses of their water supply systems. But great discoveries are seldom recognized immediately as such. The idea must penetrate. We must understand it. Only then are we motivated.

In the middle and late 19th century, the U.S. was racked by waterborne epidemics, including typhoid fever and cholera. The typhoid death purposes. This fraction is now about two-thirds, but will inevitably increase—as will the cost of water treatment, because water will be comparatively harder to get and more costly to treat.

Are we irreversibly wedded to the conventional system, with the large, costly (although beautiful, at least to our eyes) water-purification plant?

Let us speculate--in private, for the time being--on alternate systems. 
Stream Self Purification
Some of you may recall the Dissolved Oxygen Seminar held in 1956 at Cincinnati. The Seminar Proceedings were dedicated to Harold Streeter, who had retired some ten years earlier. His work--”A Study of the Pollution and Natural Purification of the Ohio River; Part III: Factors Concerned in the Phenomena of Oxidation and Reaeration”, developed with Earle Phelps, was reproduced and made part of the Seminar Proceedings.

Five thousand copies of the Streeter-Phelps study were printed separately from the Proceedings. They are now nearly all gone. Requests for them were received from all over the world. This report is not merely a document of historical interest. Its analysis of the deoxygenation-reaeration phenomenon of streams containing oxidizable organics is essentially that taught today. The Streeter-Phelps researches were largely done in 1914, about the time we entered on our half-century of interest. In their introduction, they describe their debt to the pioneers in sewage biochemistry who preceded them.

The sanitary engineers and scientists who preceded us recognized the dynamic character of waste stabilization in the receiving water. And they established the basis for quantitative analysis of stream self-purification. Some of us here tonight cut our eye teeth in sanitary science and engineering working on the “oxygen sag curve”. Our younger counterparts still derive considerable intellectual satisfaction in manipulating the differential equations, in fitting their solution to digital computer programs, and in developing analogue computers to solve oxygen deficit problems by simulation.

The Streeter-Phelps formula was not the first significant contribution to stream self-purification technology that is still in use today. It was preceded by the development of the Biochemical Oxygen Demand (BOD) test for waste strength, and the coliform organism index of water contamination.

The BOD test, developed at the turn of the century, is still the nearest to a universal parameter of waste strength in use today. The coliform index, which had already been in use a number of years when it was included in the 1914 Drinking Water Standards remains today the most widely used test for the presence of fecal contamination in water.

We may go back even further and note again the intuitive sense and the power of observation that gave early investigators more than a glimmering of Nature’s way of doing things.

Coleridge, visiting Cologne in 1782, asked the right question--let me quote the familiar quatrain:

The River Rhine, it is well known

Doth wash your city of Cologne.

But tell me, nymphs, what power divine

Shall henceforth wash the River Rhine?

Coleridge’s contemporary countryman, the Reverend Gilbert White, a well-known naturalist, knew the fundamental change that took place in putrescible substances reaching the water body. He noted that dung dropped by cattle standing in ponds became food for aquatic insects, which in turn became food for fishes. He observed: “Thus Nature, a great economist, converts the recreation of one animal to the support of another”.

We are, of course, much more knowledgeable today concerning shortcomings of the Streeter-Phelps formula, the BOD test, and the coliform organism indicator. We know when they apply, when they don’t, and when they should be applied with caution.

Many important problems may be described where these three old parameters have little application. The list in this case would include: control of nutrients for nuisance aquatic plants; acid mine drainage; irrigation return flows; natural brines; salt; and many organic compounds of industrial origin, including, of course, pesticides and detergents. There is some question as to whether the absence of coliform organisms certifies that viruses are also absent.

New measurements are under development in response to the modern problems of stream pollution. The bioassay test, employing fish and other aquatic organisms as test animals, can be used to predict the effects of pollutants by simulating the receiving water in a simple aquarium having a static or dynamic flow arrangement. Biologists are learning to translate the ecological relationships among the aquatic biota in terms of past and present pollution impacts. Studies on fecal streptococci promise to provide information that will supplement the coliform tests in detecting human fecal contamination.

Exciting efforts are being made to apply systems analysis concepts to streams subjected to multiple uses. This research seeks to put water quality management on a much more scientific basis. Through it, we hope to prescribe the conditions necessary to maintain, in the water, the continuous dynamic balance desired under varying conditions at any time and place, to preserve its quality for the uses we want to make of it. These concepts and their attendant researches may well prove as valuable to future generations as the Streeter-Phelps concept of stream self-purification has been for us.

Waste Treatment
With the introduction of water-carriage disposal systems in the 19th Century, it became standard practice to dump raw sewage into lakes and rivers, with, in the case of river dumping, our downstream neighbors having to fend (sometimes indignantly) for themselves. However, in those early days, this method generally worked well enough: there was plenty of water; the wastes were largely amenable to natural purification processes; and communities were neither so sizable nor so closely jammed together as they later became.

What debt do we owe the past for its contribution to the present art of waste treatment? Before we look into this, however, let us note here the circumstances, that we may fault, as well as thank, the past for what it has bestowed on us. A century and a half ago, in England, an important decision was made concerning the collection of human fecal wastes. Gordon Fair has described the genesis of the modern sewer as follows:

“In the first half of the 19th Century, first London, England, and later other established communities of the world arrived at a fateful decision. They permitted--and, soon after, ordered--the discharge into existing storm drains of offensive wastes from household and industry. The water-carriage system was born, and the gross pollution of natural bodies of water began.”

This critical view of the modern water-carried waste system, presented by one of our most highly respected sanitary engineers, is a paradox. We have traditionally been proud of the method employed in getting liquid filth out of the city. It is somewhat disconcerting to learn now that our much-vaunted method of sewage collection is based on an expedient. This practice has become so strongly implanted that it is difficult to think of alternatives.

Sewage treatment by gravity separation of solids and digestion of sludge predates our half-century. The Imhoff tank, a reliable performer, was installed in Germany as early as 1909. Many improvements have been made over the years, of course. However, the modern clarifier and separate sludge digester are not different functionally from the old Imhoff tank.

One may note in passing that both the primary clarifier and the sludge digester may be dated in their ultimate usefulness. Requirements for primary clarification in the “contact aeration” and the “completely mixed” modification of activated sludge system appear minimal.

The activated sludge process for waste treatment was introduced in England in 1913. While our half-century, therefore, may not take credit for conceiving and developing this process, men of great talent have devoted, and are devoting, their research careers to describing, explaining, and improving the process at work.

We are still, I believe, in the steepest part of the curve in furthering knowledge of treating wastes by biological processes. The organic chemists have much to tell us about which organic compounds are removed or destroyed. The biochemists have only recently explained the mechanism whereby degradation occurs. The enzyme chemist has not yet made his contribution, nor has the molecular microbiologist.

The science of bacterial genetics in particular offers interesting opportunities for research on the development of microbial populations that are uniquely effective in degrading specific wastes. At the present time, we work almost blindly in adapting activated sludge seed for special tasks. More refined methods of selecting and adapting microbial communities, utilizing techniques for inducing more rapid rates of mutation, might yield benefits in the treatment of such wastes. A critical evaluation of the usefulness of enzymes in waste treatment would be a valuable aspect of such studies.

The technology of waste treatment offers tremendously interesting possibilities for further useful research. Improvement of the activated sludge waste treatment process is just one avenue of research. Beyond this is the research challenge and need presented by the increasing number of biologically resistant materials for which treatment by activated sludge offers little promise. The many organic compounds for which the microorganisms we depend on have little appetite fall in this category. The so-called nutrient compounds--the nitrates, phosphates, sulfates, and other minerals--remain after treatment of wastes by the activated sludge process. The development of uniquely effective processes for removing such substances, perhaps even for converting sewage to drinking water quality, may well be the new concept in waste treatment science our generation will contribute to the future.

We have reason to anticipate the fruit of further research in separation or destruction of biologically resistant pollutants by physical-chemical methods of purification. However, we must not forget the potential value of the waste stabilization pond--the old-fashioned sewage lagoon, a method of treatment that probably goes back to before the days of Abraham. When we learn how to control the symbiotic relationship between bacteria and algae effectively, we may well have a system of waste treatment that will rival the best now available in terms of efficiency and cost.

What does the future hold in store?

As the problem of water quality control calling for solution become more complex and urgent, it is more necessary to enlist the help of a broad spectrum or scientific talent. The fascinating opportunities and the needs of society for your best efforts, by themselves and in cooperation with others are many. Perhaps you will one day show us how the purification mechanisms of the kidney and liver can be put to practical use in water and waste treatment: how to cope with color and colloids; how to melt resistant organic materials like pepsin melts beefsteak; how the marvelous electro-chemical sensing and signal elements in the human system can be simulated or reproduced in analytical methodology and instrumentation.

Finally, I should like to mention an area of activity that it seems to me must be related in some way to the interests and responsibilities of the Division of Water and Waste Chemistry--the biological significance of substances in water and waste water. In my opinion the most critical need in the environmental field, as we know it, is for new approaches and methods--or at least significantly improved ones--for determining biological effects of environmental contaminants.

There are exciting opportunities in toxicological chemistry and in the development of biochemical profiles for normal man--so we may know the nature of change produced by exposure to chemicals in the environment. Tissue cell culture appears to hold much promise for providing a sensitive means of determining biological impact of contaminants. Simulation of the environment in which normal cells grow, however, requires the maintenance of fine chemical control in a dynamic system.

We need better information on the effect of surface active agents and other solutes on delicate body fluid balances; on chemical blockages and interferences at critical junctions in the human system. The mysteries of chemical latency--when and why the body responds to accumulations of chemical insults occurring over longer periods of time--are in urgent need of solution. Finally when we know the magic of enzyme production and action in response to body needs, we likely will have the answers to a host of our water and waste treatment problems as well as the answers to a good many other problems.

These are but illustrations of needs related to your mission. All of us concerned with the quality of the Nation’s water resources must strive to encourage and to recognize the significant, the bold, but also perhaps the odd contribution. This may well be the mutation that can lead to the unique solution of water quality problems that now seem so difficult, almost unsolvable. Let us then seek to be aware, when it arrives, of the new, crude, but powerful idea of which Professor Whitehead spoke.
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