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PREFACE 

The D.C. Water Resources Research Center of the University of the District of 
Columbia provides the District of Columbia and the region with research support to 
identify water problems and to contribute to their solutions. In addition to its research 
activities, the Center has a technology transfer/information dissemination program 
designed to increase the communication of technical and scientific knowledge and to 
promote a general understanding of the water resource problems. 

 
This seminar, entitled "Agricultural Chemicals and Ground Water Quality: Future 

Directions" was organized under the technology transfer program in coordination with the 
American Society of Civil Engineers (ASCE) and the American Water Resources 
Association (AWRA). A brief description of the ASCE, the AWRA, and the DC-WRRC 
are provided in the last pages of these proceedings. 

In recent years, the use of pesticides to control agricultural growth has improved 
the productivity of agriculture to a significant degree. The benefits derived from the use 
of pesticides and chemicals for general economic growth are tremendous; however, this 
product poses serious risks to the environment especially to the ground water. 
 

The seminar, therefore, aimed at providing an understanding of the impact of 
agricultural chemicals on the ground water. Various high level officials and experts were 
invited to share their views on the critical situation. The conference was likewise 
attended by more than a hundred participants consisting of representatives from 
government and private agencies, faculty and university researchers, students, and the 
general public. 

 
The design and preparation of these proceedings were done by Angelita Felix and 

Maria T. Fronza of the DC-WRRC. We wish to congratulate them and thank them for 
their innovativeness and dedication in the production of these proceedings. We also wish 
to thank the authors and resource persons for their papers as well as various other persons 
who took time to review these proceedings. We would like particularly to thank Mr. 
James Hannaham of the DC-WRRC for his coordinative efforts and valuable suggestions. 
Finally, we wish to acknowledge the cooperation and assistance of the House of Congress 
Documents section and the Environmental Protection Agency (EPA) Public Affairs 
Office, in particular, for providing us very important materials that were used in the 
appendices of the proceedings. 
 
 
 
 
 
 
 

 iii



It is important to note, however, that due to technical difficulties such as poor acoustics and other 
similar problems, we have not been able to provide all the materials that were presented in the 
seminar. We wish to apologize for that and for other errors that may be found in this report. 
Dr. M.H. Watt Director, DC-WRRC 
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Welcome remarks 

by 
 

Dr. William Hyman 
Acting Dean 

College of Life Science 
University of the District of Columbia 

 
 
 
 

As part of this university, we find that each time we're asked to comment, or say anything 

before a group of more than two or three people, we need to take advantage of the opportunity of 

trying to make some converts, to try to see if we can do some proselytizing so to speak, to begin 

to build more and more a network of ambassadors of goodwill for our university. And so as part 

of my responsibility, on behalf of Dr. Rafael Cortada, the President, in addition to welcoming 

you to our campus, I would ask that you look us over while you're here because we'd like to 

recruit you as part of that team of ambassadors of goodwill, to pass what we think is the best 

bargain in the area, for one who is seeking a good and solid education. 

 

And so it is with welcome remarks. There is so much to say when you're faced with this 

kind of an audience that it reminds me of a story I heard about a minister that was invited to do a 

trial sermon. If his trial sermon went over well, he was told he would get the job for the church 

as the minister. 

 

But the church as way down in the rural area in the country. And so the minister prepared 

all night long, and trimmed the four-hour speech back to about three-and-a-half hours, showed 

up at the church bright and early, about 30minutes early, and at eleven o'clock, only one farmer 

showed up. That farmer sat down on the front row. 



And the young minister, sitting there with his speech and his preparation, said: 

"Do you think that we ought to wait a few minutes?" And the farmer said: "I think so." 

And so they waited 15 more minutes, but nobody showed up. 

So the young minister looked at the farmer and said: "What do you think we ought 

to do?" 

And the farmer said: "Well, I tell you. If I called my cows in to feed them and only 

one came in, I think I'd feed that one." And so, for the next three hours and a half, the 

young minister laid it on him. When he finished, he asked the farmer: "What do you 

think?" And the farmer said: "Well, if I called my cows in and only one came in, I think 

I'd feed him. But I wouldn't feed him the whole bale." 

And that's the way it is with welcome remarks. You expect me to tell you 

something about the university, but you don't want the whole bale. You're here about a 

very serious subject, but as dean, I find that I'm so involved with the minutiae of the 

institution, minutiae may be a strong term, about the budget, personnel matters, 

grievances of students and faculty, and many, many meetings one of which is going to 

happen to me in about 15 minutes that I seldom get an opportunity to sit down and do 

what you're doing and that is, to get more of the substantive side of the institution, to 

look intellectually at a matter that's as important as the preservation of the quality of the 

ground water. 

I know for a fact, in talking with our good friend Dr. M. Watt - the director of the 

DC Water Resources Research Center - a person whom I always refer to as highly 

energized, stays "on-the 
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go" all the time, always has something in mind that contributes to his Center's goals, a 

very fine person and one that we think an awful lot of, that the careful management of 

ground water is extremely important, especially since I understand that it's the primary 

supply for water for some 50% of the country. And so, anytime anyone tells me that 

they're going to sit down and take a look at the impact on the quality of that kind of 

resource, I'd like to sit here with you and hear what you have to say. However, if I do 

that, then I think what would happen is that this kind of session would not be possible 

because the 9 o'clock meeting is about the supplementary budget and so I think I'm going 

to have to scat right out, but I hope very much that this kind of sessions will occur even 

more frequently than they are. I understand that this is the second annual joint seminar, 

but so much is riding on the kinds of decisions and the kind of quality input that you have 

on this kind of subject that I will encourage you to have more and more frequent 

meetings and to think first of UDC as your primary resource for getting you together for 

these sessions. 

 

We're kind of the new kid on the block when it comes to universities and colleges 

even though our roots go back to more than a hundred years when you think of DCTC 

(DC Teacher's College) and just a quick and capsulized history for those of you who may 

not be aware. 

 

This institution is the product of the consolidation of three former institutions: 

DCTC, an old institution that has been around for a long time, the DC Teacher's College; 

Washington 
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Technical Institute, a very new institution that came about at the same time that the third 

institution, Federal City College, came about, were finally merged together to form the 

University of the District of Columbia (UDC) in 1978. And so, although we're more than 

eight years old, we're still kind of new and we're still not quite accepted among the 

universities and colleges as much as I think you would agree that we ought to be should 

you take advantage of my invitation to look us over. 

 

If this meeting doesn't provide the opportunity for that, feel welcome to come back 

and look us over very carefully because we do know for a fact that the kind of quality 

that's in these walls is the kind of quality that you would like to be a part of. 

 

 My office is just above your head, the name is William Hyman and as Dean of the 

College of Life Sciences, I welcome you on behalf of the President, and invite you to 

come back again and again and again. 

 

Thank you very much. 
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Welcome 
 

by 
 

Mark Magler 
 

Vice President National Capital Sector 
American Water Resource Association 

 
Good morning. 

I'm Mark Magler, the Vice President of the National Capital Sector of the AWRA. 

This is the Agri-chemicals and Ground Water Quality seminar of 1988 co-sponsored by 

the National Capital Sector of the AWRA; the ASCE Water Resources National 

Management Committee, National Capital Sector; and the DC-Water Resources Research 

Center. We have two panels for you this morning, with coffee break in between, and we 

have assembled a group of researchers, practitioners, and policymakers that I am sure 

will shed light on the problem that faces us with agrochemicals and ground water quality. 

Our first speaker in this morning's panel is Robert Long. Secretary Ling of USDA 

appointed Robert Long, Deputy Asst. Secretary for Science and Education at USDA in 

1986. Mr. Long was a naval aviator in 1986. He earned his degree in Economics from 

Wabash College in 1948 and received a degree in business from the University of 

California in Los Angeles. In 1976, he received an honorary doctorate in Science from 

Colorado State University. 

Mr. Long began his career in 1949 as president of the Irvine Company 

Agricultural Operations. He later became senior vice president of Agriculture at the Bank 

of America in San Francisco. From 1973 to 1977, Mr. Long served as Assistant Secretary 

of Agriculture for Conservation, Research and Education 



at USDA. In this capacity, he was chief administrative officer for the Forest Service, Soil 

Conservation Service, and the-National Agricultural Library. In 1977, Mr. Long became a 

partner in the Agribusiness group. He also served a two-year term as president of the Council of 

California Growers. He sits on many committees and boards with the Federation for American 

Agriculture and the Board of Directors for the American Forestry Association. Let us welcome 

Mr. Long. 
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Agri-chemicals and Ground Water Quality:  
Problems and Issues 

By 
 

Robert W. Long  
Deputy Assistant Secretary 

Science and Education  
Department of Agriculture 

 

I always find it interesting to hear other biographies, sometimes my own, not 

always. And once you get misquoted in the bio-review, you always think, should it 

be corrected or should you just let it ride? It's a small matter, so I think I'll just let it 

ride. 

 

You may wonder what was different in the 1973-1977 era, as I had 

considerable involvement with many agencies in the Department. I thought we might 

have been a little more efficient then. There are now two assistant secretaries doing 

the same job that I did and I didn't find it too difficult at the time. 

 

There are varying conditions as to how that now applies and. I assume Orville 

Bentley and George Dunlop won't quite agree. It's nice to be back in Washington. You 

know, we like to think of ourselves as problem solvers, and if anybody tells me we 

don't have big problems, let me lay out a few points. The problem solver's side is 

always a lot more difficult. It takes more time, thoughtfulness, effort, coordination and 

so on. I'm not going to talk too much about Congress because Skip is going to talk 

about it. He knows a lot more about what's going on up there than I do. But I do know 

something about what's happening in the Department. 
 

I don't read The Washington Post too often, particularly 
 



their editorials. I usually get a little upset when I do. But I read one the other day, (I 

think it was just last week) entitled:  "Paper Report". It doesn't tell you what we’re 

talking about. Let me just read you the first line "This is a civilization that uses poisons 

to produce food. "I thought to myself, "here we go again". Not chemicals, not 

agricultural materials. 

 

I guess you could argue that in a technical sense that statement is not totally 

wrong. They are poisons, but as we use them today, chemicals are more beneficial than 

a toxic problem. The campaign against chemicals has been going on since an employee of 

the Department wrote a book called "Silent Spring", something like 25 or 26 years or so ago. 

The fact is that we're not poisoning our society. Still here, 25 years or so later, we came 

right back to where we were. Now we're not going to deny any sense of the word that 

agriculture and agricultural uses of chemicals aren’t among the problems that we’re 

facing these days. We will gain nothing by talking or pointing to other chemical users 

and saying, “Well, they’re part of the contamination process.” They are. That brings us 

little in terms of our own area of concern. And one of the things that we’re trying to do 

in the Department is to reorient our programs to address the problem. In the past, we’ve 

addressed the problem in a fractured way. Because really, when we think of the 

Department of Agriculture, it’s an organization designed to support the commodity 

system. 

 

 Our research has been primarily designed to improve quality, 
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quantity, marketing, and everything in the system are oriented that way. That's what 

the Department is really all about. 

When they took EPA out of the Department and set it up as an independent 

agency in 1969, it was because others had said, "How can people oriented to the 

commodity system be concerned about contamination as it may relate to the use of 

chemicals?" Not entirely true, but there was enough truth in it. 

Anyway, what I think we really need to talk about is the realities of our own 

situation today. What can or should we do about it? Are there solutions, and so forth. 

Congress, of course, reacts, in its own way, as only it can, by passing laws, 

which govern, regulate or otherwise attempt to mitigate the effects of environmental 

contamination. We've got a ton of laws on this issue. Much of it is needed, but not 

all. Examples of recent legislation are the Clean Water Act, Safe Drinking Water Act, 

Endangered Species Act, etc. What do we do about it? We need to talk about some 

things that are wrong. 

EPA has tried to recognize that there is a balance of benefits and risks for 

chemicals. There is a public out there that isn't really knowledgeable about how 

chemicals are used, or even why they are used. They have a benefit, which if the use of 

chemicals in its fullest form were withdrawn, say, if you banned them all, wouldn't it is 

a fascinating experience for our country? We are so used to clean food, we no longer 

have to worry about insects and their larvae or the old story of worms in the apple, and 

so forth. We have trained the public to look for good, high quality, clean looking fruits 

and vegetables. Could we maintain such a quality process if we remove chemicals from 

the  
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system? The answer, I think, will be no. However, that doesn't get to the whole 

issue. That's just part of it. We don't want to further alarm the public. Without 

looking to alarm at these issues, however, we instead are going to try to do some 

educating. 

One of the biggest factors in an educational process is explaining the use of 

nitrogen, chlordane, and so on. Now you may know this, but we've got to remind the 

public. Somehow, we have got to do something about the fact that we are probably 

contaminating the ground water system in our society more than we should. So there's 

a big, big educational job that needs to be done. 

One of the problems we have to learn more about is how truly injurious 

chemical residues are to human health. We do not know what causes tumors and 

cancers -- is it use of organic materials that we ingest or are exposed to? It's tragic that

 medical research has been unable, after spending billions each year, to come to 

task with this issue. In the meantime, what does EPA, or any regulatory agency do, 

given responsibility for human health, which, incidentally, the Department of 

Agriculture does not have. They're going to err on the safe side, of course, the 

conservative side. They're going to overreach to avoid being short on protection. They 

need more information to effectively regulate chemicals. 

So now we've come into the arena of ground water. I can't tell you how it got 

there, but I do want to remind you that until seven or eight years ago, we didn't think 

organic compounds could 
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reach ground water. We had seen, because of its mobility in the soil, nitrates in 

water supplies for quite a few years earlier. We're familiar with that part. And we 

have been researching ways to mitigate and reduce the impact of nitrogen. 

But not organic chemicals, not pesticides in underground aquifers until now. So 

this development has alarmed the public even more. And that's what The Post article 

was talking about. 

What is EPA doing about this? I hope there will be somebody here who will 

talk to you about their efforts. We're not at war with EPA, although there's been at 

times past a battle between the Department of Agriculture and EPA. But it's a matter 

of approach. They are a regulatory agency. We are an agency that tries to develop 

cooperation, provide education, provide a better understanding. We have not done our 

job well. EPA hasn't done a poor job on their side, although they may be doing less 

than what environmentally concerned people think they should, but they nevertheless 

have done a pretty good job. But one of the realities about chemicals in agriculture, 

and more significant in terms of its impact than the regulatory process, is the fact that 

the insects and the plants have been developing a resistance to chemicals. Chemicals 

used to last, when they were first marketed, 15, 18 years, some of them still in use 

after 25 years or more. Today, chemicals that are currently introduced are lasting only 

five to seven years, some less. They're very expensive to develop and very expensive 

to the farmer -- and they're not doing the job. Resistance to chemicals is increasing in 

plants and animals. If we had DDT today probably it would not be used at all. It 

wouldn't be effective. That's a bigger problem than over-regulation. 
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We've been looking at the problem in the Department and asking, "What can we do? 

What are our alternatives?" 

Our first estimate as to what it would cost just for the research side alone is $50 

million a year. Now, have the farmers overused chemicals? Yes, they have. There are 

some arguments there. In fact, the Fertilizer Institute was very unhappy with us on the 

release that we put out just a couple of weeks ago on low-input agriculture. 

Now, today we are talking about trying to encourage the low input agriculture 

concept. It's not the organic part. It's just the lower use of all input materials. And in the 

last analysis, what we want to do is to help the farmer, the producer, make a profit, 

cutting back on his chemicals if he can. We'll urge them to go in that direction. 

We know that commercial agriculture is using too much. We have good evidence of 

that. The Fertilizer Institute was very upset with us because we said excessive use. We 

should have used another term. Maybe nobody else reacted as they did, but it shows that 

there are many constituents out there. 

We also feel it is an important process we bring about a better educational system. We 

have to encourage them to use less fertilizer. They are doing it. Now, they're doing it 

probably than they are for contamination and Not that they're unconcerned. And 

chemicals are a major part of the productive process. They need them. 

That's an issue for us to consider how among our producers. They are more for 

economic reasons environmental concerns. Fundamentally, they are in business. And 

chemicals are a major part of the productive process. They need them.  
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Science needs to do more to bring us into focus in terms of these problems in 

the country. We're not spending nearly enough on research. Once again, remember, the 

Department of Agriculture is the main Federal agency in support of agriculture. It has 

concentrated on production yields, quality, marketing and the like. I'm sure we spend 

more time on a continuing effort to reduce the impact of pests and weeds in our food 

production process. We've spent little or no time in trying to find out how to use 

chemicals at lower levels. 

 

There is great promise in biotechnology. We have hopes (many of us think of a 

12-year deadline in terms of answers) that we may come up with some answers. In the 

meantime, we have got to reduce the amount of chemicals that are being used. We have 

to increase our research and the Department has to reorient programs. We're going to 

try. You see, many of you who know the Department know that all these agencies, 

ASCS, ES, etc., have their separate missions when you have a thread like chemical use, 

agricultural chemical use, going through all these agencies. It is hard for them to put 

together a program that can effectively address the issue. We're going to try to find out 

what kind of strategy we need that will support producers. We put together a working 

group and we have given them until the first of June to come up with some answers for 

the Department. 

 

That doesn't mean we're going to merge the agencies to do that. We're going to 

find ways so that the agencies can move effectively together. Then work with the 

whole system in a more effective way. 

 

So we're trying, and I hope effectively, to move in that 
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direction. In the meantime, I feel that among other things, we're got to start talking 

about the benefits, about the importance of the issue of chemical use in our food 

supply and get people thinking about what the real or imagined risks really are. We 

know there are risks in the use of chemicals. We know minute amounts are there in 

some areas. We know there are a lot of chemical residues in the soil that probably will 

reach the ground water system. But we don't know what the cumulative effect is on 

humans, the drinking water that has certain parts per billion or parts per trillion -- this 

is an area that badly needs more work. 

 

I have said a lot of things in these sheets, sheets that I haven't really used. And 

I suppose that I should conclude, but maybe we'll have time to talk together a little bit 

later. I should remind you that we have tried, as a Department and as a system, to 

integrate best management practice programs, to increasingly encourage farmers to 

consider what we call low-input agriculture, and we're working with private industry 

and the states to develop research in the use of new bio-controls. 

 

Those things are important. What we haven't done so far is to try to get 

interested parties in the country who are oriented to ground water to sit down at the 

same table and talk about this issue. 

 

Agricultural chemicals are one of our best opportunities. We need to put our 

house in order. We need to make an effort. We've got to get over the problem of 

always talking about the tools we use in producing our food. Somehow, there must be a 

better way to discuss the reality of our living. We're not afraid of it. But we can't do 

anything, that's for sure. 

 



Agri-chemicals and Ground Water Quality: 
Research and Legislation 

 
By 

 
Skip Stiles 

Staff Director 
House Agriculture Sub-committee 

on 
Department Operations, Research, and Foreign Agriculture 

U.S. House of Representatives 
 
 

Let me preface my remarks with a couple of underlying assumptions in Congress. 

The first is that perception is reality. If the public thinks the sky is green, then the 

Congress will quickly pass the National Green Sky Month. We don't necessarily operate 

continuously in the world of scientific fact and proof. The other thing, as Bob 

mentioned, is that the Congress legislates. As Mark Twain once said: "If your only tool 

is a hammer, you tend to see all your problems as nails." For us, our tool is legislation, 

so we do legislate, sometimes, too quickly, and in wrong directions but that seems to be 

the way the Constitution set it up, so that's what we try to do. 

 

Let me give you a little background on what we've been up to in the House 

Agriculture Committee and how we view this issue. I will discuss the underlying 

assumptions that Chairman, Congressman Brown has used to guide our inquiries into 

this area of agricultural operations in water quality. First, the agricultural production 

operations and rural residents has the highest dependence in ground water use. That 

means that the agricultural operations and rural residents, who are the natural 

constituency in our committee, are the ones most greatly affected           
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by the issue regarding water quality. We also are finding that agricultural sources of 

ground water contamination are among the most pervasive. We're finding nitrates, 

pretty much wherever we look now, as well as pesticides. I think we're now up to 35 

different pesticides in 23 states, although Gerry Kotas from Environmental 

Protection Agency (EPA) can correct me on that. 

 

This concern is widespread geographically. It affects every state and 

frequently,, we're getting finds in every country, not necessarily at unhealthful levels. 

But since we've never looked for them before, we have no baseline, we have no trend 

data, so every find is significant. It's the phenomenon of, "If you put more cops in the 

street, you tend to have an arrest rate that goes up." It doesn't mean the crime rate is 

up, it means the arrest rate is up. We're right at the front end of a lot of testing which 

we should have been doing over the years on contamination of ground water and we're 

reacting to this morecrime-kind-of-a-situation. 

 

The agricultural sources of ground water contamination are increasing the 

public's concern. A quick literature search finds some journal articles reporting 

agricultural chemicals, fertilizers, and pesticides, showing up in the ground water as 

far back as in the sixties. But the modern level of concern didn't really start until EDB 

was found in ground water and, more recently, aldicarb, or temic, beginning in 1979, 

was found in large concentrations in ground water in Long Island and Florida. That's 

really driven the modern level of concern on agricultural chemicals and ground water. 

 

We are using the assumption that regulation will occur in  
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this area and it will come sometime soon, probably during the next two to five 

years. Congress is not yet ready to move in a major way with a ground water-

specific, regulatory bill. But they probably will be as more testing is done, as the 

realization of the problem becomes more pervasive across the country. 

 

What we're trying to do in the Agriculture Committee is to get ahead of that 

regulation. Any major issue develops and is shaped like a bell curve in terms of the 

public interest and the activity on it. We're right now getting up on the vertical part of 

the curve, in the ground water area. Usually about halfway up that steep curve, you 

begin to see significant legislative activity. What we're trying to do is to prepare our 

committee and the agricultural production sector for the eventuality of that regulation. 

We hope the agriculture sector will be ready for it when it comes and will position 

itself to avoid some overly stringent regulatory measures, that will be driven by 

increased public concern absent a reaction from the farm sector. 

 

Now, we have problems in the House of Representatives, well, we have 

problems in Congress, period, but in the House of Representatives, we have eleven 

different committees that have jurisdiction over the issue of ground water quality in 

one way or another. We've also counted 13 different federal agencies, so there are 

problems in the executive branch as well. But we have a major jurisdictional problem, 

when we begin to look at the ground water quality. We on the Agriculture Committee 

don't have a lot of handles on this issue. We have the Federal Insecticide, Rodenticide, 

Fungicide Act (FIFRA) on paper but a lot of the 
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regulatory activity in ground water quality is going to be driven by the steps taken 

under the Clean Water Act, Safe Drinking Water Act and some of the other statutes 

of that kind. We expect that what will happen is regulation will "ratchet" into 

agriculture because these regulatory statutes are written in such a way that when 

there's a find, there's a regulatory reaction. If you're developing state plans under 

the Safe Drinking Water Act, there's a whole series of prescribed action and so 

regulation will move into agriculture. It's our hope that we can develop a research 

and education system that is legitimate, that is facing the problem so that when the 

regulation runs into agriculture, instead of a regulator saying, "here's your water 

quality standard, and by the way, here are your choices," the regulator will come in 

and say, "here are your standards and give me a farm plan in 30 days in order to 

meet it because I know that you've been working on the problem." 

 

The problem the Agriculture sector faces is that it has been too successful in 

exempting itself from past regulations. I know there are many who differ with this 

view especially when you look at pesticides. But remember the non-point source 

debates of the 1970s, under the Clean Water Act, and the feedlot operators who 

managed to get themselves exempted from some of the non-point source 

requirements? There's now a price to be paid for that because this area is coming 

under scrutiny with great speed, driven by this public concern for ground water 

quality. Quite frankly, the. Agriculture sector is not geared to deal with the concern. If 

you look specifically at one of the input industries, namely, the fertilizer industry, they 

don't have a regulatory  
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home. The pesticide industry has a track record and they know pretty much what 

the make-up is under FIFRA and EPA. The fertilizer industry has no regulatory 

home and they're concerned right now that as they get swept up in the regulatory 

network, they may get thrown into the pesticide program which they consider too 

Draconian. This whole area is one where the agriculture production sector is not 

prepared to deal with at this point because of its past successes in exempting itself 

from regulation. 

 

There is also another difficulty in dealing with this issue aside from fractured 

federal jurisdiction and unprepared production sector and that is, the states have pre-

eminence on ground water. This is not like surface water where the Federal 

government goes in and does it. In the ground water, the case law and statutory history 

in this area is very clear. The states do have pre-eminence on ground water. You go to 

the state of Texas, the state doesn't even have pre-eminence there, it's the individual. 

So it's a very complicated situation to address because by and large, the actions have 

got to occur at the state level. 

 

What we've been trying to do in Congress is to get some of the research and 

monitoring work done. There's a major research and monitoring bill that came out of 

the House in December, H.R. 791 that puts in place a big program at U.S.G.S. of about 

$188 million a year. Actually, it's money they're already spending which we're finally 

authorizing and tying it up in a package. Also, there's a provision in there for EPA 

research demonstration 
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program. That comes to about $27 million. 

We on the House Agriculture Committee managed to obtain jurisdiction over 

that bill and we put in a title at the end of it, dealing specifically with agriculture. One 

provision calls upon the Department of Agriculture, in an unrealistic time frame, to 

put together a comprehensive plan and strategy for dealing with water quality. Our 

focus is water quality, not just ground water quality, because we're trying to push this 

issue to address hydrologic realities. The last part of that bill is a Best Management 

Practice task force for agricultural nitrogen, which is something that the fertilizer 

industry sought to put in place to look at agricultural operations and fertilizers. This is 

an attempt on their part to become players in the water debate, and not in a negative 

way. They're trying their darnedest to get ahead of this issue and they are to be 

complimented for. 

 

The Senate has this bill now and they held hearings on it on Tuesday with one 

more day of hearings in a week. I expect the Senate version of this water research and 

monitoring bill to come back to a House-Senate conference sometime within the next 

couple of months. There are other research bills knocking around and I think that this 

bill, H.R. 791, and the Senate version will become a major effort. I expect it to be 

enacted this year. 

Regarding regulatory bills, there are some pesticide specific regulatory 

provisions in both the House and Senate amendments to FIFRA. The Senate bill has a 

much higher standard, involves all ground water not just the current potential drinking 

ground water, is a much more stringent bill than the House version. Whether or not we 

get a FIFRA bill this year, I don't 
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know. We've been trying for ten years and we haven't had a whole lot of success, but 

you never know. 

 

We have also moved ahead on the House Agriculture Committee by requesting the 

Office of Technology Assessment in Congress to do a major assessment on agricultural 

operations on water quality. This was approved Monday, and will run 12 to 18 months. I don't 

know if you're familiar with the OTA process but they usually bring together an advisory 

committee of people from various sectors with varying viewpoints so that all of the biases 

balance out. We usually get a pretty fair look at an issue when we ask OTA to do them. One 

of the reasons is that you can't influence an OTA study like you can some others. 

 

The work that they're doing will set the road map for how EPA and USDA are 

going to be dealing with pesticides in ground water. I'll let someone else talk about 

the details of that. 

 

In the near future, we will see EPA test a ground water strategy with a 

specific regulatory action on a chemical, probably aldicarb. 

 

Most of the action right now on the regulatory arena is taking place at the 

state level. California has probably the most stringent ground water clause, followed 

by Wisconsin. In Wisconsin, the action is driven by concerns about aldicarb. 

Nebraska has a very fully developed state regulatory system, which is based upon 

dividing the state into natural resource districts, and regulating, by those geographic 

areas. 

 

Other states are just moving into it. Texas has a new law that's affecting 

agriculture. Some states are moving on 
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individual chemicals. Massachusetts is moving on alachlor specifically; New York is moving 

on one or two chemicals; some states are not moving on regulations but are sort. of laying the 

groundwork. Iowa is a classic example. The state of Iowa has a very large research and 

education program going on, funded initially by Exxon oil overcharge money and it will 

continue to be funded by a tax on fertilizer and pesticide sales as well as permits for 

underground storage tanks. This money is being brought back into the university up and some 

research centers that are set up on specific problems. 

 

The rest of the country is all over the place with ground water activities. It's very difficult 

to sort of get a clear fix on where the various states are. We're trying to develop a database within 

the Agriculture Committee, but we're not having a whole lot of success. 

 

So, in conclusion, we hope that, at the end of the year, after all these hearings, to develop 

a general policy guideline, perhaps a piece of legislation that we will put to USDA, asking a 

number of very specific questions about what they are doing, require a report back to Congress 

in 10 months, hoping that this will continue the pressure on the agricultural production sectors, 

and on the Department. We hope as well to keep the issue in front of the Agriculture Committees 

so that we can continue to move along in this anticipatory, non-regulatory approach that we're 

taking. With that, I'll close and you ask for questions. 
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Agri-chemicals and Ground Water Quality:  
A Farmer's Experience* 

 
By 

 
Dr. John Nicholi  

Farmer / Educator 
 

Thank you very kindly. For a minute there, I thought that my friend and I 

would have to give this talk on the Beltway, somewhere between Colesville Road and 

Connecticut Avenue when the traffic stopped. 

 

Your program chairman did write to me about a month ago and asked me to 

send him some information about myself, which I forgot about, and so, I never did. 

So, my apologies. 

 

Basically, your introduction of me is correct. I'm the fourth generation born and 

raised on the farm, which I am currently operating. I would just like to give you a 

brief background on something which has nothing to do with pesticides or with ground 

water, but which might be the most interesting thing that you'll hear today. 

 

My great, great grandfather was a schoolteacher in Stuttgart, Germany and he 

knew how to blow glass. So he came to this country as an indentured servant in 1851 

and worked for the Potts Glass company in Baltimore. He made enough money so that 

in 1862, he bought this farm in which we now live on and operate, for $950.32. 

*The following talk by Dr. John Nicholi, farmer-educator, is based on the 
actual tape transcript taken during the seminar. 
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I own 68 acres; my mother owns the land on the other side of the road, which is about 38 to 

40 acres. And just as a matter of pure interest, these are some of the things that happened from 

1862. For the $954-package, I have been offered as much as $60,000.00 an acre for the 

farm which I now live on. 

 
And there have been a great deal of changes that have taken place since then. I 

think it would be interesting to note, likewise, that there have been a lot of changes in 

agriculture from the time this farm was first purchased in 1862. It was purchased by my great, 

great grandfather as some place to live on and a place to retire. His son took it over in 1908 and 

to make a living, he started growing fruits and vegetables, which, back in those days, was called 

a truck farm. My family owned a stall in the market, which, I am sure some of you are familiar 

with in downtown Baltimore. This market still exists. There are a lot of people that have places 

of business there and in the summertime, everything is raised on this farm. Aboard a horse and 

wagon, the produce is sold back at the stall in the Lexington market in Baltimore. 

 

Lexington market is shut down in the wintertime, except for the fish and seafood, 

which are sold there. When my father took over the farm in the late 20s, it was becoming 

more and more difficult to make a living with this kind of produce because of the influx of 

produce and goods that were coming from Florida and California and which were primarily 

shipped in by train. So he went out of the produce business and in 1928, he went into the 

dairy business; hence, it was a dairy farm from 1928-1965. 

 

In 1965, he had a labor problem. He got tired of milking 
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cows twice a day, seven days a week and so forth. He sold the dairy cows and went into the crop 

business raising corn,soybeans and wheat, and that was all right until the bottom dropped out of 

the grain market in the early 70s. Thus in 1975, I left the university life and came back and took 

over the farm. I realized real quickly that I could not make a living renting additional land and 

being a small grain farmer, I therefore decided to go into what we now call a "pick your own" 

operation. We now have 30 acres of "pick your own strawberries" and raise about 3 or 4 acres of 

other kinds of produce and we sell a lot of corn. I used to raise all this crop myself but it's more 

economical for me to go up into Caroll county and let somebody else raise it and I'll buy it from 

them at wholesale price and bring it down and sell it. In addition to this, we have a chicken house 

on the farm, which I doubled when I came back in 1975, with almost 12,000 laying hens and we 

also have an egg operation. To the best of my knowledge, I am the only egg producer in the state 

of Maryland that owns this chicken house, sells his own chickens, buys his grain wherever he 

wants, grades all the eggs and sells them all. To the best of my knowledge, I'm the only one who 

does that. 

 

Now, I could probably give you a much more interesting talk that will cause you all to 

laugh and chuckle quite a bit if I spent my twenty minutes talking with you this morning about 

my problems spreading chicken manure in an urban community. Instead, I'll talk to you about 

herbicides, insecticides and other pesticides that we use and some of the problems that we 
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have with them. Since that was not what I was asked to do, I'll refrain from doing that, but 

you must remember that in Howard County, we do have farmland preservation. We also have 

farmland conservation. 

 

Basically, as far as I am concerned, and I'll be doing myself an injustice if I don't tell you 

this, that's the biggest joke that has ever been perpetuated on the taxpayer because it may have 

been okay had that farm land conservation in our area been introduced 40 or 50 years ago; but 

now, it's too late and with great big problems in Washington DC and Baltimore City, that are 

basically 30 miles apart, the two beltways are probably 20 miles apart. They are going to grow 

and develop and people have to have a place to live. I am sure that I am not the first person to tell 

you that animal agriculture and urbanization cannot co-exist. Just go down the road some 

afternoon at 4 PM where the bugging smell of chicken manure is all over the road and you'll find 

out what I mean real quickly. 

 

So, from now on, I'm going to talk primarily about what we do in our 30-acres of 

strawberries. Again, bigness is not always the best, but we probably have more acres of 

strawberries grown for commercial production than anybody else in the state of Maryland. 

 

And as I said, it's totally a "pick your own" operations, --- in order for this to operate 

successfully, if we're going to have all of the strawberries picked, it will take about 25 to 30,000 

people coming to our farm for several weeks and that it's really something to do. But we've 

never been able to get that many people there, so we raise a lot of strawberries, birds eat                     
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the rest, its a form of fertilization.  

 

The most frequent question that we get asked in our operation when 'people come 

in, is: "Do you spray your strawberries?" Well, I'm in the strawberry business. If I were 

still in the corn and soybean-wheat business, we could not exist without the pressures 

that are put upon us if we did not have herbicides, insecticides and fungicides. I mean I 

don't know how many acres of strawberries we would have to raise in order to have 

what I have now for people to pick if I could not spray them well right to prevent dry 

rot and fungus and the like. 

 

Now on our particular farm, we use most of the regular type of pesticides, 

herbicides and fungicides such as mythylate, malathione, etc. Most of these we use 

several times a year, at times to control weeds, or to control ground rot and fungus 

diseases. Compared to corn, we use about three times the amount of herbicides per year 

on an acre of strawberry as we would in producing an acre of corn. 

 Our 

farm is totally under the soil conservation plan. And in the summertime, we don't have 

to worry too much about what happens and what goes out of these ponds because for the 

past 3 years, it has been so dry that we haven't had any water running out, both of the 

ponds just about dry and not enough water to make the fish live. So that to the best of 

our ability, with the help of the soil conservation service, everything in our farm, you 

get a gully-washed rain, which goes into these 2 ponds, goes past the river, and then 

into the Chesapeake Bay. 

 

I did not think about the design of these ponds. I put them 
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where I wanted them because of their convenience, but it just so happens that 

everything around the farm drains to both ponds and I have always been concerned 

that the amount of herbicides and insecticides that we use may someday cause 

somebody else's trouble. I've always said that when the fish start dying, it would 

probably be a sign that I have used too much pesticides and herbicides and maybe, 

the ground is becoming unsaturated. And in using these things, those of us who are 

farmers, have to become some sort of a practical chemist or scientist or what-have-

you because you have to realize that some of these sprays were contact sprays.  

 

Some of them are systemic, some post-emergent, and some of them use an 

ionic sticker with them, some of them use and oil-emergent sticker and every one of 

them is different. When you're working with a delicate crop like strawberries, you 

don't want to put any sticker in because you do not want to increase the strength of 

the spray in any way for fear that you may kill them, so it does become kind of 

complicated. And so it's very easy for me and farmers in general to easily make 

statements that are away from corrections. 

 

That kind reminds me of a little short story about the lady who walked into a 

butcher shop. When she walked in, the butcher told her that he was sold out of 

everything except for beef tongue and then she says, "I don't want any tongue. I can't eat 

that. That's been inside a cow's mouth. Give me some eggs instead." 

 

As I said before, I don't think that we can operate in modern production 

agriculture without the use of pesticides. And I don't really know where we would be.

 I may not know the  
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agricultural background you might have but you must remember that there are less 

than 2 million people involved in U.S. production agriculture. And that we pay less for 

our food, we buy based on our income, more than any other country in the world. 

 

Figure this out: last year, 1987, we dropped about 15 percent in our disposable 

income, making something like 84.80%. The next closest to us is Australia, and they 

spent 23% of their disposable income for food. So somebody in this country is doing a 

good job. 

 

My main job here is to talk to you about some of the problems that we encounter 

in using these pesticides. Some of the examples are not all from my farm and are not all 

my ideas. I did take the time to contact five of what I consider fairly large grain 

operators in the city areas. The smallest operator that I talked to farms about 1,700 

acres. I contacted some who are probably the largest farmers in the state of Maryland 

farming some 8,500 acres and last year, they raised some 1,500 acres of string beans for 

a cannery in Pennsylvania. I'm discussing them not necessarily in any order since the 

last one may be the most important, etc. 

 

Most of the herbicides and pesticides come in one of three ways: paper bags, 

plastic containers, metal containers. But I'd just like to talk about the plastic bags. Most 

of these plastic bags are very difficult to open; some are lined with tin foil. They must 

be using superglue because if you don't have a penknife, and. you try to tear them open, 

all of their contents may spill out and you get it in your hands. That's why you are 
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supposed to be wearing rubber gloves, and you're supposed to be wearing masks. I've 

had more spills in using plastic bags than any other type of containers. On all of these 

plastic bags, whether they are hazardous chemicals or whether they are non-hazardous 

chemicals, there is a statement that reads: "Dispose of properly. I really wish that 

somebody in the EPA would discuss that word "properly." It may end up with a 

description of something that really means nothing to us. Anyway, what do we do with 

these plastic bags? 

 

It is illegal in my county to burn trash but I burn them anyhow. Since most of 

these products come in a paper bag, once I'm done with them, I throw them in the 

trash and burn them up. And I've often thought, "What am I doing by burning these 

chemicals up and putting them up in the air?" Of course, I'm not the only one who 

does this. Everybody else I talked to usually disposes of these paper bags in the same 

manner. Now you can't rinse these paper bags out like one on a metal  or plastic 

container that will say: "Rinse three times with plain clear water, then dispose of 

properly." Notice that word properly again. Maybe we will have a definition of that 

this morning. 

 

So for those of us who buy products that come in paper bags, disposal is a 

problem. We know that we're not supposed to burn them up but to the best of my 

knowledge, there's not a hazardous waste dump in the state of Maryland. Technically, 

however, I'm supposed to load these hazardous waste material in my trunk, get a 

permit put on the side of it, and once a year drive to the nearest waste dump to get rid 

of these things. But I don't know of anybody who does that. And if you happen to have 

a product  
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that keeps over the winter, if it picks a little dampness and gets caked or hardened, 

then it's even that much more difficult to get rid of. 

 

If you ask me, with my problems and experience, I think that the economical 

and feasible way to do it is to see that all of these chemicals that come in paper bags, 

be converted into granular form, put in a plastic container such as those made by the 

Du Pont companies that are easy to pour out, wash up these plastic containers three 

times and then do something with them to get rid of them. 

 

Since we use a lot of these insecticides mostly malathione and others, we spray 

strawberries with them anywhere from 4 to 6 quarts per acre and we spray them 6 

times a year. Multiply 6 times 30 and then multiply that times 46 quarts. We have a 

pretty large amount or quantity. If you buy malathione and the like in small quantities, 

you don't get them in plastic jugs but I buy them in 5-gallon containers in metal. And 

this is what happened to me once. I had a 5-gallon container left over. It was sitting in 

a corner of an old barn where I stored my chemicals, with a bag of fertilizers sitting 

about two feet away. At one time, some of the fertilizer leaked out and it got down to 

touch the bottom of the metal container. It got rusty and next spring, I sent a hired 

hand to get it and when he picked it up, the bottom stayed to the floor with the top of 

the can and handle in his hand, and I had 5 gallons of this chemical spilled everywhere 

and I had to clean up the mess. I talked to other farmers about it and I found out that 

this had happened to a lot  
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of them. I just don't know how to get around it. If you keep these containers from one 

year to the next, you can have problems with them. 

 

Now what are the things that we have problems with? Here is my experience. It 

is after we use these chemicals, when we wash out the paint, and wash out the plastic 

bags that set before you. It says in here: Dispose of properly. Since some of these them 

on the land. Well, I do have a section in my barn, which is about one-third as big as this 

room stocked up with containers that I myself don't know what to do with. What I 

sometimes do since I live in the urban area, is that when I put the garbage out, when the 

garbage man comes on certain mornings, I'd take the 5-gallon container, an empty 5-

gallon one, and put it in the bottom of the garbage bag, put some paper trash on top of 

this, and when the garbage man comes along, he dumps it into the garbage truck. Once 

in there he throws it into the dump. So there are ways to get around them but we're not 

supposed to do that. Now we just got a sanitary landfill in Howard county. We just got a 

new permit. When this sanitary landfill first opened out some 10 to 15 years ago, they 

were supposed to dig down within 25 feet of the ground water, that's as far as they were 

permitted to. 

 

There are other problems that continue to bother me about the landfill in Howard 

County and its proximity to the farm area. The problem occurs if a leak should come 

from somewhere near the farm. What are they going to do about it with all the garbage 

that may contain some of these containers of pesticide?  
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and herbicide waste considered hazardous waste? 

Before my time runs out, I would like to discuss with you some products that 

we buy and then someone discovers that we should never have made this product to 

begin with. We had some of this problem about 25 years ago where every farmer in 

the U.S. had this particular product that was eventually discontinued. I still have some 

of this chemical left over from my father's farm and I don't know what to do with it. I 

also have some chlordane, which I had mistakenly stocked up on the advice of a 

chemicals salesman. Afraid that the price of these chemicals would go up, I foolishly 

stocked up a three-year supply only to find out later that they could no longer be used 

if the crops that you spray them on are for human consumption. At a meeting in Little 

Rock of the National Association of Soil Conservation District, I asked one of the 

gentlemen who was fairly high up in the EPA what I should do with this stocked-up 

chemical including my chlordane and he said, "I'm only employed to enforce the law, 

not to interpret it." 

 

So this is one of the problems that we have when we deal with government 

agencies. And even the various people that I 

talked with, mostly farmers, were: what to do with containers that says: "Dispose of 

properly," and what to do with stocked-up chemicals that have been discontinued. In 

short, hazardous waste disposal. 

 

So these are the problems. And I do think that most farmers are conscientious 

about the use of these chemicals and the spills that we have had are really accidental. 

But we do need some 
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answers and this is very hard for us to deal with. In a nutshell, then, these are some of our 

problems. 

If you have any questions, I shall try to answer them. Thank you. 
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Wayne N. Marchant  
Principal Deputy Assistant Secretary 
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U.S. Department of the Interior 

 
 
 
 

I would like to commend the National Capital Sections of the ASCE and AWRA for 

your work in bringing people together each year to discuss water resources issues of national 

concern.  

 

This year's theme, Agri-Chemicals and Ground-Water Quality, is both important and 

timely. The Interior Department is deeply involved in both irrigation drainage water quality and 

we have developed response to our recognition of the ground water quality issues. In both 

cases, relatively new programs in importance of these areas. In order to describe our activities 

to you, let me first describe the nature of the Department's involvement with agricultural water 

quality. Our role stems primarily from three major missions. Of course, you are all familiar 

with the first of these: the Department's responsibilities to provide irrigation water for large 

areas the West through the Bureau of Reclamation and the Bureau of Indian Affairs. Second, 

the Department is responsible, through the U.S. Geological Survey (USGS), for assessing the 

quality and quantity of the Nation's water resources. Third, the Department is responsible, 

under a wide variety of mandates, for conserving, enhancing, managing, and protecting public 

lands, fish and wildlife, and other natural resources. Because agricultural chemicals and other 

constituents in drainage from farm lands can  
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threaten our natural resources; the Interior Department is vitally concerned with the 

impacts of agricultural activities.  

 

Admittedly, under some conditions, these responsibilities of the Department 

may appear to be contradictory or even to be mutually exclusive. I think the 

situation at the Kesterson National Wildlife Refuge in California's San Joaquin 

Valley is a good example of this tension between competing missions. The 

responsibilities of the Bureau of Reclamation and the Fish and Wildlife Service 

sometimes do conflict. I suppose some might say that such conflict is healthy, and 

that may be true, but I assure you that it is not always good for my health! 

 

Despite the obvious challenges that grow out of the Department's competing 

legal responsibilities, I believe we have put together over the last two years a sound 

effective program to deal with irrigation drainage water quality problems, including 

problems from both agricultural chemicals and naturally occurring constituents. At the 

present time, we have work underway at areas in 13 Western States to identify, evaluate 

and respond to irrigation-induced water quality problems. In each case, our teams 

are both interdisciplinary and interagency in nature, consisting of scientists and 

engineers from the USGS, FWS and BOR. A number of State and local representatives, 

the National Academy of sciences, and others are also involved. 

 

Although I would enjoy discussing this program further with you this morning, I 

want to spend my allotted time on another issue. Our Irrigation Drainage Program has 

been discussed at a number of technical and professional conferences over the last 

couple of years and I know that some of you are familiar with it.  
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For those of you that would like to know more about it, Jon Deason, who is 

the Interior Department's Irrigation Drainage Program Coordinator, can provide you 

with papers describing it and I'm sure he would be pleased to answer any questions 

about it that you might have. 

 

Instead, I would like to give you an overview of the types of results we are 

getting from our most advanced irrigation drainage effort, the San Joaquin Valley 

Drainage Program in California. As many of you know, that program is not just a 

Federal effort but is truly a Federal/State partnership. Two California State agencies, 

the Department of Water Resources and the Department of Fish and Game, and three 

Federal agencies, the Bureau of Reclamation, U.S. Geological Survey, and the Fish and 

Wildlife Service, are working together as a team to investigate all aspects of irrigation 

drainage water quality problems. In addition, many others are working directly with our 

San Joaquin Valley Drainage Program people, including county health officials, 

growers, field geologists, laboratory researchers, water district managers, and legislative 

and policy analysts. 

 

I think you would agree that the process of gathering together multiple 

disciplines and multiple interests and focusing their collective attention is absolutely 

essential if we are to have any chance of real success in solving problems as complex as 

those we face in the irrigation drainage area. That is because solutions to these problems 

will not be just engineered solutions any more than they will be strictly economic or 

institutional solutions. The large geographic areas, numerous political 
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jurisdictions, and multiplicity of economic, environmental, and social systems 

affected by these problems dictate that the solutions must be acceptable technically, 

economically, environmentally, socially, and, of course, politically. 

 

Considerable progress along each of these dimensions is being made in the San 

Joaquin Valley Drainage Program. Much of what we are learning clearly will be 

transferable to other areas of the country that may have similar problems. I would 

like to describe some of these very different types of solutions for you to illustrate 

what I am talking about. 

 

Many people seeking solutions to irrigation drainage contamination problems 

think immediately of wastewater treatment technologies. Of course that is an 

important area. In the last couple of years we have examined numerous treatment 

processes to remove dissolved solids, notably including selenium, and a variety of 

other constituents from water. These processes include such things as ion exchange, 

reverse osmosis, iron hydroxide precipitation, and iron filing absorption. Although 

most of the treatment processes we have looked at are on the expensive side, we have 

experienced very promising results with several microbiological processes. These 

include microalgal and bacterial processes developed by the Lawrence Berkeley 

Laboratory and others to remove selenium from water. Also, a fungal process 

developed by the University of California at Riverside to remove selenium from soil 

by volatilization shows promise. 

 

However, treatment processes, as important as they are, represent only a 

relatively small fraction of our efforts to find solutions to toxic drainage problems. 

We have found, for  
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example, that numerous opportunities exist on individual farms and water districts to 

reduce the volume of drainage water by improving on-farm water management. 

Techniques here include scheduling of irrigation applications using 

evaportransipiration data, re-circulating tail water and subsurface drainage water, 

sprinkler and drip systems, use of surge control systems in furrow irrigation, use of 

sprinklers for pre-irrigation and seed germination, and so on. 

 

Another important area of endeavor involves management of shallow ground 

water on a district or regional basis rather than on an individual farm basis. If we can 

maintain water tables in irrigated areas at depths of 10 feet or so, for example, we can 

greatly diminish the need for on-farm drains in some areas. Conjunctive use of ground 

water and surface water supplies in a way that controls water table levels while 

managing salt balances and leaching requirements could go a long way toward solving 

irrigation drainage problems in many areas of the West. obviously, though, this 

approach requires good data, good ground water models, and effective monitoring 

systems. 

 

Yet another promising area involves drainage water reuse. Theoretically, at least, 

drainage water can be reclaimed for a wide variety of uses such as power production 

from salt gradient solar ponds, aquaculture, power plant cooling, and the like. Some of 

these are beginning to appear feasible on a scale large enough to have some potential 

impact. For example, the use of agricultural drainage water for silviculture may be 

feasible. This involves cultivation of salt tolerant trees to reduce the 
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volume of drainage water discharged and to produce tree biomass as a potentially 

marketable commodity. Our San Joaquin Valley Drainage Program currently is 

providing funds for research involving agro forestry plots, planted in 1985-86. These 

plots are managed by individual farmers and are being monitored by the California 

Department of Food and Agriculture and the U.S. Soil Conservation Service. 

 

Of course, identification of new disposal paths will also continue to be important 

as we move forward in solving drainage problems. Such alternatives as regional 

evaporation ponds, deep well injection, and ocean disposal are worthy of investigation, 

despite the political or sociological sensitivities often associated with them. Our 

primary challenges in the area of disposal involve finding environmentally acceptable 

ways of using the available disposal routes and educating the public about the true 

nature of any hazards that the use of such routes may present. 

 

Certain institutional changes could play a significant role in solving agricultural 

drainage and related problems. Here I mean changes to laws, regulations, policies, 

markets, or legal entities in order to facilitate overall solutions. Examples of such 

changes that have promise include water transfers, tiered or block water pricing, 

drainage charges, expansion of local or regional authorities, and so on. 

 

Water transfers could contribute to conservation by allowing the sale of conserved 

water if effective incentives can be developed. In recent years several States have moved 

forward to facilitate water transfers. Arizona, for example, has become 
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better known for its water ranches than its "dude ranches." But a number of legal questions and 

issues remain regarding transfers of water rights. Tiered water pricing and/or drainage fees 

could also serve as incentives for water conservation and encourage economic use of water. 

However, in many areas, more information is needed before accurate estimates of reduced 

water use can be made. 

 

Another promising approach to reducing impacts from agricultural chemicals 

involves educational programs to encourage farmers to move from production maximization 

to an "optimizing" approach. Evidence indicates that, in some cases, it is possible to reduce 

agricultural chemical applications and increase profits when losses from minor infestations 

or reduced production are offset by savings from reduced pesticide or fertilizer applications. 

 

Other concepts such as the use of on-farm best management practices, environmental 

audits, and improved operation of application equipment also hold out promise for reducing 

impacts on ground water from agriculture chemicals. 

 
I hope that from this description of various solution oriented activities we are pursuing 

in the Department, in conjunction with State and local entities, you can see that a lot is going 

on. Obviously, as I mentioned previously, this major challenge cannot be addressed unilaterally 

but requires all groups to pull together. One of the reasons I appreciate this chance to address 

the ASCE and AWRA is that I believe forums like this facilitate progress through coordination 

as we address these issues together. 
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Let me turn now to the other half of the equation and discuss ground water 

issues. Jim Ziglar, the Assistant Secretary for Water and Science and my boss, currently 

represents the Department of the Interior on an Administration-wide task force on ground 

water chaired by the Office of Management and Budget. We have been reviewing all of the 

ground water-related legislation currently under consideration on the Hill and 

developing an Administration position on those bills. Because this task force includes 

representatives from such diverse departments as Agriculture, Defense, and Energy, as 

well as the Environmental Protection Agency, we have had a few challenges, but we are 

making headway. We are going to be an active part of the decision-making process on 

the Hill. Although we have not yet reached a final Administration position on the bills 

that are under active consideration, we are leaning toward a Federal research program and 

away from a Federal regulatory program. I think that is good news for the States. 

 

I believe that the Federal Government does have a role in ground water management. It 

is unrealistic to expect the individual States to carry out the kind of research necessary to define 

health effects or to determine the fate and transport of constituents, for example. Also, the 

Federal Government already has the largest and most experienced cadre of ground water 

professionals in the Nation. We ought to be willing to share our expertise with the 

States in meeting their individual resources needs. Through the Federal/State 

Cooperative Program of the U.S. Geological Survey we have been able to offer such 

service in the 
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past and I believe that our future efforts ought to follow this kind of a Federal/State 

partnership. 

 

Our view is that new ground water legislation is not really necessary. The key 

Federal agencies with the expertise and the mission responsibilities related to ground 

water science and management (primarily the USGS, USDA, and EPA) already have the 

authority to do the kind of work that is needed. This includes: basic research in 

hydrogeology, and fate and transport of contaminants; resources assessments at local, 

regional, and national scales; research and development of methods of preventing, 

managing, cleaning up, and monitoring ground water; technical assistance; and 

information dissemination. Through the task force we have determined that Federal 

expenditures for these kinds of scientific and technical efforts were about $215 million 

in fiscal year 1987 (this does not include regulatory or clean-up activities). Of this total, 

$122 million was in DOI. 

 

I believe that Congress should be mindful of the existing capabilities and 

missions of the various agencies and not expand the authority of any one agency, giving 

it lead-agency or coordinator status over the work of the other agencies. Coordination of 

Federal agency efforts is important, but it should be the responsibility of the President 

and not of the head of any one agency. Consistent with this view about coordination, the 

Federal Coordination Council for Science, Engineering, and Technology (FCCSET), an 

entity of the Executive Office of the President, has recently created a subcommittee on 

ground water to help in this vital task of coordination. 

 
 
 
 
 
 

 38



 

The Congress also should recognize the need to avoid creation of conflicting 

or competing Federal agency programs. The establishment of technical assistance or 

research institute or grant programs in several agencies is a sure fire way to do this, 

particularly when they each have different cost-sharing formulas. If you look at the 

array of formulas present in the bills under consideration in the Senate you can find 

proposed Federal shares of 50, 60, 75, and 100 percent. If legislation produces such a 

collection of programs the result will be that, rather than the technical community 

getting down to business, we will see State agencies and universities shopping for the 

best "deal" and the Federal agencies competing with each other for the State dollars. 

 

As to agricultural threats to ground water resources, our view at the DOI is 

that there are no particular management measures that are so clearly needed that it 

would be appropriate to create new regulations mandating their use. Farmers, 

ranchers, and foresters need answers to a whole host of questions about the best ways 

to protect ground water resources, consistent with profitable food and fiber 

production. These answers can be provided through diligent research and technology 

transfer efforts, focused largely in USDA, but with significant involvement of USGS, 

EPA, other agencies, and the private sector. 

 

Of course, we recognize that there will be many difficulties as we continue to 

address the tough issues surrounding the impacts of agricultural chemicals on ground 

water. However, we have no choice but to meet them head-on. Irrigated agriculture is 

vital to our Nation's economy. We must find ways to ensure its continued viability and 

growth, in spite of problems we  
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encounter. Organizations like the ASCE and AWRA are important partners in this endeavor. 

Despite the complexity of the challenge, I am confident that, together, we can do it. 



Agri-chemicals and Ground Water Quality:
A Strategy 

by 

Gerald F. Kotas Director, National Pesticide 
Survey Environmental Protection Agency (EPA) 

 

Thank you very much for giving me the opportunity to speak to you this 

morning. I really appreciate it. The American Society of Civil Engineers (ASCE), the 

American Water Resources Association (AWRA), and the DC-Water Resources 

Research Center (DC-WRRC) are to be commended for having this presentation. I 

think the previous speakers really highlighted the issues. The issue on agricultural 

chemicals and ground water quality is very timely. 

 

During the break, I had the chance to talk with Dr. Nicholi on some of the 

issues he brought up- which I thought were especially interesting from a very 

practical point of view. As he pointed out this morning, in terms of the pesticide 

disposal problem, EPA faces some really difficult challenges. Large volumes of 

chemicals like EDB, storage of that particular product, and then finding an 

appropriate means of disposal that is simple and inexpensive immediately come to 

mind. It is a very great challenge for the agency and also an issue as you pointed out 

before that is now being looked into. 

 

At the local level, it is hard to find any specific answer, too, but there are a few 

things going on of which you may already be aware. I also think that there are 

efforts going on at the 
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county level and at the state level. Sometimes, they have a voluntary collection of 

small quantities, things that go under the category of hazardous waste. And I think 

that we have to look more creatively at those kinds of programs and others, to see 

how we can better support farmers and other local citizens who have small quantities 

or even moderate quantities of these particular products or chemicals, because, 

without that kind of a response at that level, supported at the federal level, we can see 

some disastrous misuse, as Dr. Nicholi pointed out. And people ought to be 

commended for trying to do their best. I think that without that kind of help, maybe 

it could be some training program or a state and county program, the answers are not 

that simple. 

 

There are a number of things that I'd like to show you this morning but time is 

very limited. The activities, in terms of agricultural chemicals and ground water, are 

many within the EPA such as in terms of getting new leaching studies, information on 

leaching of pesticides, and new monitoring studies. On the training side, working with 

the Department of Agriculture on applicator training, we're trying to improve the 

training base for people who apply some of the more approved chemicals. In terms of 

the regulatory side, there are things going on as well such as denying new registration 

based upon ground water legislation, chemicals, and special review. 

 

What I'd like to do, however, this morning, is to focus attention on two major 

activities. First, there is the National Survey of Pesticides in Drinking Water Wells. The 

second is the agricultural chemicals and ground water strategy. I'd like to  
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share some information on that as well. It's being released today in proposal form, 

February 25, 1988. 

 

In both areas, I think it demonstrates the priority within the agency for the issue 

of agricultural chemicals and ground water, and our real, sincere interest in trying to 

move out front get a better handle on the occurrence of pesticides in the environment, 

and more specifically, in drinking water wells and ground water. 

 

Let's go over these slides to quickly give you, first, an overview of our survey 

project. Very briefly, to give you a brief background of the project, we had a pilot study 

in three states. We'd like to tell you a bit about the outcome of that one and then, a 

picture of where we're going. 

 

As was pointed out earlier, Skip Stiles talked about some of the very early findings 

of the state for a few of the specific chemicals that I think awakened' the nation to possible 

problems (maybe specifically, maybe not), and that started a lot of activity at the state level, 

especially on monitoring. The agency started a planning and designing effort to basically 

develop this kind of national statistical monitoring survey for pesticides and drinking water. 

 

More specifically, in 1985, we had a picture of the occurrence in wells of some 

17 pesticides in 23 states. You may have seen those numbers. Two years later, based 

upon monitoring data that we were able to collect from the states, this had risen to 

something like 45 to 50 pesticides in something like the order of 30 to 35 states. Now 

there are more states actively involved 
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in the work that we're doing in this particular project in a number of areas. I think this will 

help to set a standard for some of the monitoring and help them move forward. 

 

The specific goals that EPA has for this project are twofold. The first is to develop some 

precise estimates and levels of occurrence in two populations of wells: community system 

wells and rural, domestic or private wells. We'd like to determine the nature and extent of 

occurrence not only nationally, but also especially within the pilot well area of this project that 

we think are of significant interest such as areas of high hydrogeological vulnerability, in areas 

of particular crop-type or high pesticide usage area. 

 

The second goal is to begin, on a national basis, to examine potential relationships that 

might be there between this occurrence and factors like hydro geological vulnerability, 

cropping patterns and pesticide usage. Again, we don't think that one study in the 

national level is going to be dependent and necessary to nail down all these associations. We 

think, however, that it will be a major contribution to examine the issue. 

 

Firstly, on outputs --- we see several things hopefully coming out from the project, 

several of which we have already seen. Now, to get back to the first goal in terms of better 

defining the occurrence of pesticide contaminations of the two populations of wells I 

mentioned. Secondly is to begin to examine the relationships of that occurrence, and, thirdly 

and very importantly, decisions are made early in the planning process for this project to do 

two things. One, after we  
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determine the number and specific names of the pesticides that we felt had the greatest 

leaching potential, we then turned to our chemist and went through an analytical 

methods development process that would allow us to sample and test for the full range 

of what we consider to be leaching pesticides. 

 

In the matter of testing for something like 90 to 100 different pesticides, 60 or 

70 fall into our category of leachers. 

 

We also made a decision early in the process, to develop health numbers for 

those particular pesticides which we felt had a high potential to leach and so we went 

to a very major effort to develop 62 new health advisory documents and the new 

methods are now available and ready for use in this project and for other work. 

 

The two offices within the agency that are sponsoring this project are the 

Office of Drinking Water and the Office of Pesticide Programs and as you can 

imagine, each have their own specific requirements and needs for some of the data 

coming out. So that means for all these data, there's something here for drinking 

water in terms of new candidates for maximum contaminant levels, better monitoring 

requirements without asking all the community systems across the country to monitor 

for the same things, and better handling and treatment requirements. 

 

On the pesticide side of the program, we again are looking to develop better 

overall planning and priority setting across ranges of pesticides, more specific and 

better tailored range for monitoring requirements, better labeling and registration 
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decisions once we have a more consistent national database, and improved technical 

systems available to the states. 

 

In terms of design, just to give you a flavor of how we've been proceeding, 

again, our challenge is to be able to define occurrence in two very different 

populations of wells. In a sense, we have two surveys within a survey. It requires 

different procedures in order to be able to do this. 

 

In the first case, we are trying to describe occurrence of pesticide residues in 

the thirteen million private domestic wells across the country. There are no records or 

no national data systems that record all such wells, so we're going to do some rather 

burdensome statistical steps to be able to achieve this. on the community system side, 

we are describing the contamination with particular pesticides in wells, 51,000 

community water systems (CWS) that have at least one ground water well. 

Graphically, what this looks like is something like this. 

 

We started with all 3,100 counties in the country. We stratified these counties 

on the basis of ground water vulnerability and pesticide usage; that is, we had a 

relative picture of whether a county is more vulnerable or less, and also whether the 

pesticide usage was high, moderate, or low, or uncommon. We then, on the right side 

of the diagram, use that information to apply it to our listing of all community water 

systems in the country, and then from that list, ultimately, we are selecting a sub-set. 

Then, finally, a set of wells that represent all community water system wells 

nationally with a slight overemphasis in that random selection in the areas of higher 

vulnerability. 
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On the domestic wells side, as I said before, this is a little bit more complex 

(because of the nature of the population) to be able to do this precisely. So we're 

starting again with 3,100 counties, stratified with the two major premise of 

vulnerability and pesticide usage; from that, we've selected 90 counties nationally; 

again, with an overemphasis or statistical over sampling of those counties we think 

will be more informative for this type of study. These areas of higher vulnerability 

and higher use of pesticides are a stratified random selection. Now within those 

counties, we are developing much more detailed information on the vulnerability, 

using a model to map each county level on cropping patterns and pesticide usage 

from folks like the county extension agent, Agriculture Stabilization and 

Conservation Service (ASCS) agent, and others. Using available information within 

the county, we select a random sample of about 9 private drinking water wells in 

each county; with a slight over sampling of that portion of the county that we find to 

be vulnerable and cropped, but not every cropped and vulnerable areas. We're 

looking at the entire area; with just a slight statistical over sampling of those areas 

that we think will provide more information. The collecting of water sample from 

those wells is the final step. 

 

I just want to show you an example of what one of our county drastic maps look 

like. This is a map of Clark county, Mississippi. Once our hydro geologists have 

finished gathering data from the states, from U.S.G.S., from other available researches 

in the area, hydro geologic factors, soil factors, and 
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conductivity of the aquifer, these things are pooled together. They're weighted in a 

map like this, which shows areas that have similar hydro geologic factors. This 

particular map is produced by the U.S.G.S. for us, using their geologic information 

system. 

 

Earlier, I mentioned the health advisories. I just emphasized that 62 are being 

produced, 50 of those are in draft form, and are for public comment. We've gone 

through several peer reviews. Our science advisory channel in the agency will now be 

looking at those on an issues basis. 

 

Another important point for this project since communications is so keen is 

in this area, is that we are also producing a non-technical version if you will, of 

health advisory documents, a version of the health document that we'll be able to 

transmit to, say, the homeowner or the farmer, to the county officials, and non-health 

scientists in order to better understand the significance of the health numbers, and 

how they were generated, and then, to be able to better come to personal judgments 

on the findings in that particular well against the bill of health information, much of 

which comes from the animal stations familiar with the health number generation. 

 

Again, on analytical methods, we are going to be using eight analytical methods 

in every well that we sample, six of those will deal specifically with the project. We 

will be using an existing method for EDB, and DBCP plus a couple of other pesticides. 

We'll also be running a test for nitrates. Those new methods have been peer-reviewed 

and we're going through several validation steps. We're also looking at long-term 

methods validation efforts with other organizations. 
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The importance of communications probably cannot be overstated. We've been 

taking this extremely seriously and we've been putting a lot of resources into it. We see 

two major objectives here, and we're seeing some of the fruits of that. One is a better 

understanding of a project that is designed and planned and what we hope to get out of 

it. Also, for different constituencies like other government agencies, states, local units 

of government, farmers, homeowners, as well as the media, to have them in a better 

position to more correctly interpret results and acquire a better understanding of the 

results throughout the course and at the end of the project. 

 

The role of the states is keying the project in the areas of communication; in 

terms of sampling, the state water supply agencies will be taking samples from the 

community water systems. They will also be responsible for the notification of results. 

We've been working directly, not only with the water supply agencies in the states, but 

also with the agricultural agencies. Also, there will be a role for a variety of levels, with 

a follow-up with the systems being provided by the EPA. 

 

I mentioned the county role several times. It's extremely important because they 

are the front line of many issues plaguing the system. The homeowner, the farmer, often 

comes to their county agents; so, we're trying to directly involve the county level 

officials in the health side and the county officials in the process. 

 

Industry too has a great deal of interest in the project. They are anxious to see a 

consistent set of data develop. They 
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have been very anxious to review the project proceedings and we have been getting some of 

that technical review from them and I think the project has benefited from them. The 

environmental community also has been tracking the project very closely and we appreciate 

their review. 

 

A pilot study was conducted in three states: California, Minnesota and Mississippi. We 

took a large number of samples from 48 wells. Our objective in the pilot was to field test the 

implementation of the project. It was not a mini statistical survey, so we aren't going to be 

talking about the analytical results because that was not the intent of the pilot. We evaluated all 

the key aspects of the project. 

 

Just to give you a picture of what this looks like in the field. Here's a slide, which shows 

a community system in Mississippi where we are taking the first sample. 

 

Where are we going in the future? We are gearing up. We're making some changes as a 

result of the pilot. We had a very successful run and a relatively few number of changes but 

important ones. We have awarded our contracts including five contract labs dedicated to the 

project. 

 

And we are actually talking to other agencies like USGS and USDA about how we may 

be able to cooperate within the federal agencies to see the kind of work others have done. We 

expect to start sampling this spring. We will see the controlling factor in terms of time in the 

project. It is the number of samples and the number of wells that can be analyzed by our 

analytical laboratories, and that flow rate right now is in the order of 30 samples per week, 

which dictates that sampling 1,500 wells will  
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take something on the order of 12 to 15 months. We are looking to complete the 

sampling work by the end of 1989 and, hopefully, a draft report coming out in 1990 will 

look at the national results. 

 

Now, if I may shift gears very quickly. In over 18 minutes, I wanted to try to 

share with you something about the agricultural chemicals and ground water strategy. 

The two programs work together, the agricultural chemicals and ground water strategy 

is the policy strategy, the strategy effort within the agency to provide direction to a 

number of different program areas. The pesticide survey is the generator of protocols 

and data that will support not only the strategy but also the other regulatory efforts 

within the agency and elsewhere. 

 

 

The agricultural chemicals and ground water strategy is timely because it has been 

released today in the proposal form. There's a press briefing this morning at 10 o'clock and 

there's another press briefing within the agency at 1:00 pm. The notice of availability of the 

agricultural chemicals and ground water strategy will be published in the Federal Register 

tomorrow. It will contain instructions for obtaining the copy, which I'll give you. It'll provide 

information for providing comments. There will be a 120-day comment period on strategy. 

When you request from the following address a copy of the strategy, you will also get a copy of 

the Federal Register notice sent with it. If you want to the place to write get a copy of the 

strategy, the following is or call: 
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Public Information Office  
U.S. - E.P.A. 
401 M St., S.W.  
Washington, D.C. 20460 
 

And while we're on the subject of materials and handouts, there are four 

handouts, different pieces of paper on the Pesticide Survey, which are on the table at the 

back. One is the Summary of the Project, another kind of summary of what we did on 

the pilot, and finally, we have a monthly update we send out to our mailing list (which 

now number close to a thousand). The last two updates are on the table. 

If you would like to be on our mailing list, you could give the information 

directly to me or to Nancy and she'll hand it to me later. 

 

I mentioned the state's activities. There are a lot of things going on at the state 

level in terms of monitoring research, use of notification permits, and creative use of 

new management techniques like buffer zones, management zones, and moratorium 

areas. 

 

And just for the last minute or two, I wanted to summarize the essence of what 

the strategy sets so that you'll have a flavor of what's in there because it's very 

significant, I think, in terms of pesticide management. The goal for the strategy is to 

prevent unacceptable contamination. The unacceptable levels are defined in part on 

the value and use of the ground water. Again, it kind of keys back into classification, 

recognizing that across the country, not necessarily all groundwater is used the same 

or necessarily has the same value. The maximum contaminant levels, (MCLs) are the 

standard for ground water in terms of defining acceptable levels. 
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Again, with the focus on prevention, we want to reduce the likelihood of unacceptable 

levels and the need to predict efforts. So there's a very high emphasis on monitoring; that is, to 

establish things like trigger levels, and to manage the use at the state and local levels as well as 

to try to achieve a level that stays below this health action levels. 

 

The other major thing I wanted to point out to you is a very strong emphasis on state 

management for opportunities to have the state lead in the management of specific pesticides. 

We are strongly emphasizing the need to have state-tailored programs, recognizing the 

tremendous variability across the country in local conditions and the fact that the state is in the 

best position to tailor the management of pesticides for that particular area, either for that state 

or area within the state. 

 

Pesticides that have a ground water concern are the leaching pesticides (or those that 

have leaching potential). The strategy proposes to base our regulatory approach and our 

registration work on the appropriate state management plans. So again, we are really 

strongly encouraging the states to take a lead in the development of those management plans 

for specific pesticides. Examples will be: the federal label will refer users to state circulars, 

bulletins, extension agents, or whatever the communication process is that the state sets up 

for that pesticide chemical. The kicker in this is that the state chooses not to develop such a 

management plan; the fallback is for EPA to have to step in and try to manage that pesticide. 

We're, however, not in a position of being able to get to a point of detail that the state, the 

county and the sub-county area will be able to do.  
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There are other things I'd like to share with you but I know the time is short. I'd like 

to have some time for questions. So let me close with that. Thank you for your attention and 

the opportunity to meet with you. 



The Impact of Pesticides on Ground Water Quality 
 

By 
 

Dr. Charles S. Helling 
Soil Scientist 

Pesticide Degradation Laboratory 
Natural Resources Institute 

U.S. Department of Agriculture, Agricultural Research Service 
 

 

It's a pleasure to be here. Ever since I have been in Beltsville, which is twenty years 

this past summer, I have worked on the fate and transport of pesticides and particularly on 

aspects related to their leaching. And so, these are only two points that I shall discuss. The 

talks preceding mine are really very well linked to what I'll be talking about and what we are 

doing. 

 

First, however, I must disagree with a previous speaker on one point. The statement 

was made that people were really unaware of leaching and ground water prior to the past 4 

or 5 years. While having some truth, it is also a little misleading because people have 

recognized the potential for leaching for quite a long time. Furthermore, when USDA was in 

charge of registering pesticides, which was quite a few years ago (before EPA was created), 

that was definitely one of the requirements, to look at the pesticide leaching potential. 

 

Well, with that aside, pesticides really are indispensable to modern American 

agriculture and have been since the close of World War II. Presently, we're putting out about a 

third of a billion pounds per year on American crops --- a big input. When people hear about 

pesticides, particularly about pesticides and 
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ground water, there's often a fairly negative reaction, although I guess, in general, that 

reactions to pesticides range from a very healthy respect, to outright hostility. But what 

we're trying to do is find out the answers so that decisions can be made on a very 

intelligent, rather than, on an emotional basis. 

 

I'd like to cover very quickly this morning a little bit about how pesticides get 

down to ground water. This may be familiar for some of you. In addition, I will discuss 

briefly the Agricultural Research Service's "Strategic Plan for Ground Water -- 

Pesticides" which I have been very much involved in developing. I think this USDA 

Plan will be sent to Congress within a day. 

 

I hope you'll indulge me in one thing: that is, from time to time, I'd like to talk a 

bit about some of my own research to illustrate a point. Also, during the course of this 

discussion, I'd like to point out some research issues that we need answers for, and 

perhaps some of the future directions we should take.  

 

Ground water, as the source of drinking water, varies tremendously in terms of 

its importance. In Washington, DC, it is 0%; in other places, especially in rural areas, 

it's nearly a hundred percent. Relative use varies a lot, on a county-by-county. basis. 

Where I live, in suburban Maryland, and in Montgomery & Prince George's Counties, 

and in Metropolitan Baltimore, drinking water is derived from surface water. Ground 

water becomes the dominant source in Western Maryland or on Maryland's Eastern 

Shore. 

 

Recently, I spoke in Little Rock, Arkansas, to the National Association of 

Conservation Districts on "Which? Why? Where? and         
 
 
 
 
      56 
 
 
 
 

 



 

 

When?" a reference to identification of pesticides and ground water problems and 

understanding their causes. Part of the framework for this talk, on which pesticide or 

the extent of pesticide contamination is a little easier to handle. It's been touched on 

by many of today's speakers. This slide represents part of a list of the famous 17 or 

18 pesticides connected with ground water, a list that Steward Cohen and his 

colleagues at the EPA came up with. You can see that some of the pesticides (all 

herbicides in this slide) were detected in numerous states. One of these, atrazine is a 

very important corn herbicide. You can see something about its use here, the heaviest 

being in the Corn Belt area, but with significant uses also in other regions. When 

detected in ground water at that time, about 3 or 4 years ago, it occurred almost 

entirely in the states that it was used heavily or near the east coast. Similarly, we can 

look at where some of these insecticides were found; aldicarb {Temik) comes to 

mind in particular. You can see that it was found in 15 states at that time. Aldicarb if 

you remember, was the compound that appeared in some California watermelons a 

couple of years ago, presumably due to an illegal use of the compound. Aldicarb has 

been used very heavily throughout the United States for quite a wide variety of 

compounds. It has been banned in certain areas such as Suffolk County, Long Island 

and, I believe, it's banned in the Central sands area, in Wisconsin. Elsewhere, there 

have been certain restrictions on how it is used in order to minimize the potential for 

ground water pollution. 

 

We can look at the amount of pesticides applied nationwide 
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and get an idea of what compounds might be in ground water. These data are a few 

years old but alachlor, atrazine, metalachlor, cyanazine, butylate, and dicamba, as far as 

I know, all of these with the possible exception of butylate, have been found in ground 

water at least in one instance. We are, in our own research, looking closely at three of 

these chemicals. 

 

Whether a chemical gets into ground water depends in part on its use pattern. As 

a generalization, compounds that are fairly applied, either directly to the corn for insect 

control or as a fungicide, or directly to the weed, as a post-emergent herbicide is less 

likely to leach into the ground water. On the other hand, compounds which are 

specifically sprayed onto the soil or even more importantly, before being incorporated 

into the soil, have a generally high probability of getting down into the ground water. 

 

This slide is an example of a banded application of carbofuran applied during the 

corn planting. We actually use this treatment in our own field research, and there's just 

so much greater probability that this compound may move down. 

 

Why are pesticides in ground water? Let's distinguish first non-point and point 

source contamination. 

 

Point source? I think you've realized that situations like pesticide spills or well 

casings that are defective can cause point source contamination. This might also be 

back-siphoning into the well: for example, a farmer is filling his spray tank with water 

and the electricity goes off --- depending on whether there is an anti-siphoning device 

and on how the hose is placed, there is a potential for the tank mixture going back into 

the well. 
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That has actually occurred. And long term rinsing near the well is definitely a 

possibility for increase in pesticide residues. 

 

The area that I am personally more involved with, as well as other researchers 

in the Agricultural Research Service, is non-point source contamination. We're 

talking about factors such as vulnerable soils (e.g., very sandy soils), more water-

soluble compounds, adverse weather such as high rainfall (especially in cold 

weather), excessive irrigation, and high pesticide application rates. These are 

generally associated with a greater probability of pesticide movement. 

 

I show the slide just to give you an idea of the various processes that are involved in 

pesticide fate from the time of application. The pesticide can be lost into the air by 

volatilization for some compounds, this may be appreciable. A certain amount is lost by 

runoff. Depending on the weather patterns, this loss probably rarely exceeds two or three 

percent of the applied pesticide dose. 

 

Plants can remove some of the pesticide. Generally, I suspect that this does 

not exceed several percent of what was applied. Most pesticide absorbs to the soil. It 

also exists in an equilibrium between soil and solution phases where, in solution, the 

pesticide may be degraded. Degradation rate is likely to most rapid in this 

biologically active surface environment compared to that in subsoil or aquifers. 

 

Finally, what we’re particularly interested here this morning, I think, is that a 

certain portion of the pesticide may 
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leach down into the ground water. Ironically, I have estimated that probably rarely 

exceeds one or two percent and that is probably on the high side. 

 

If one is to mathematically model these processes, he needs to know how 

important each of these components are. At least, that is the deterministic approach to 

modeling. Furthermore, he must consider the root zone, the intermediate vadose zone, 

and the saturated zone, all of which may affect the fate and transport of pesticide 

differently within each zone. 

 

We know, of course, that water moves down more rapidly in a sandy soil than in 

a clay loam. Then it is not so surprising that pesticides will tend to move with the same 

trend, so that in a sandy soil, we tend to get greater leaching (all other things being 

equal) than in a finer-textured soil such as a loam. 

 

Where are the pesticides in ground water? This slide shows a DRASTIC map of 

the United States. "DRASTIC" is an acronym that describes hydro geologic settings, 

inferring on them 'a relative ranking scheme for pesticide movement. I like it because it 

is a simple view of where vulnerability might exist. As an example of some of the 

DRASTIC factors, let's say that you have shallow depth to ground water, soils that are 

relatively permeable to water movement and high rainfall: the odds are --- that 

pesticides will move down more readily than in other scenarios. The red areas of the 

DRASTIC map are more vulnerable counties. You can see immediately that the Eastern 

Seaboard and all of Florida tend to be more vulnerable than most of the rest of the 

United States except for isolated areas such as central Minnesota, northern Wisconsin, 

and Nebraska. 
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The Economic Research Service, USDA, published a document in June 1987 on 

the magnitude and costs of ground water contamination from agricultural chemicals. It 

discussed the potential for chemicals to reach ground water and the projected costs of 

monitoring that zone. This slide, based on their work, shows the distribution of 

population using private wells in potentially contaminated areas. In this slide, yellow 

represents a high density of population in areas that are potentially vulnerable. Once 

again, we see a fairly high concentration of yellow in the eastern part of the U.S., 

especially along the seaboard and through the Corn Belt. 

 

And finally, on the last map of this sort, I will show California. California, of all 

the states, probably has had the most pesticides in being detected in the ground water. 

Furthermore, it's also the state where the ground water issue really broke with the 

nematicide DBCP. 

 

There were isolated cases of pesticide detections before, but when the California 

Department of Food and Agriculture found DBCP in many of the California wells, that 

ultimately, I think, was the major cause of DBCP's demise and (more importantly) the 

impetus for expanded emphasis on looking for pesticides in ground water. 

 

Well, what pesticides are in ground water? This slide leads into that question. We 

know that soil is very heterogeneous across a field, similarly, water movement is not 

necessarily the same in one part of the field as it is in another part. This slide attempts 

to draw us into this concept of water moving down 
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much more rapidly in certain spots. And that leads us into the research issue of 

"macropore" or "preferential flow" flow. In soils, you have natural cracks, root 

channels, and earthworm holes. Under certain circumstances, when the soil is saturated, 

water no longer moves simply down uniformly through the soil by capillary flow, but 

rather begins to move down the larger pores that it normally would avoid. This is an 

attempt to visualize such transport. At the same time that water moves down the 

macropores, it's also decreasing relative movement of dissolved solutes into the soil 

aggregates. 

 

Macropore flow has been suggested as one-way that pesticides can reach 

considerable depths in a much shorter time than they would otherwise. This is well 

illustrated, I think, by movement of a water-soluble dye; in this slide, you can see 

that the dye has bypassed much of the' soil matrix. This process depends a lot on the 

rainfall: if much rainfall is received at one time, the possibility of macropore flow 

increases. 

 

Here are some data that we developed in our field plots taking the cumulative 

summer rainfall and factoring in the evapotranspiration that's been bringing the water 

back up, you get a net water input. We use this for modeling pesticide transport in soil. 

 

This slide is an example of one natural macropore, photographed at our field 

site. That particular hole is due to ant activity, but earthworm activity is important in 

other soils. 

 

To recapitulate some points I've tried to make, we know that soil, climate, 

pesticide characteristics, and agronomic management all have a role in affecting 

pesticide movement to  
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ground water. Our job, then, is to determine how we could modify factors in order to 

reduce the chances of excessive pesticide movement. 

 

To quickly summarize soil aspects, it is my opinion that the depth to ground 

water, perhaps, is the most important factor correlated with whether or not the 

compound gets down there. Secondly, permeability, i.e., the relative ease of water 

drainage; and thirdly, soil organic matter content, because this is linked with absorption 

of most chemicals, are other major soil aspects related to leaching. We also have 

specialized situations in the U.S. where Karst soils exist. These are high limestone soils 

such as in Northeastern Iowa, Southeastern Minnesota, and parts of Kentucky; in these 

cases, fractured rock and sinkholes are common. The sinkholes are essentially like 

pipelines straight down into the ground water, so that's definitely a vulnerable situation. 

 

With regard to the role of agronomic management practices, we can consider 

various things such as tillage, irrigation, and drainage. I will focus particularly on 

tillage because this is  one of the top priority areas of ARS research. 

 
What is the impact of conservation tillage on the potential? for movement? 

Conservation tillage is a practice that is being adopted rather widely. Soil conservation 

tillage was once projected to be used on as much as 90% of the crop land by the year 2000, 

although more recent estimates scale this back to 60 or 70 percent. Basically, it was developed 

to reduce soil erosion and it does a very effective job. There's a whole range of 
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practices that fall into this conservation tillage net. Moldboard plowing (not conservation 

tillage) is at the one extreme. But the other extreme is no-till, where you literally do not 

plow or disk the field, but rather drills the seed into the soil and directly through the crop 

residue, which is left over from the previous season. What we are trying to do in Beltsville is 

to compare those two practices side-by-side and see what is the effect on pesticide 

persistence and leaching. 

 

Our field site is located in the Coastal Plain, which we know is potentially vulnerable. It 

also happens to be nearly adjacent to the fall line, which separates the Coastal Plain from the 

Piedmont region. Our field site is next to the Capital Beltway. On the major field, we 

established (alternately) duplicate plots no-till/conventional no-till/conventional tillage. We are 

about to start our third year of work at that site. We have added about 90 wells throughout this 

very relatively small (19-acre) site. With such wells, we've been monitoring for ground water 

contamination. 

 

One of the things we have discovered is that there is a clay layer underneath most of the 

site. This particular schematic shows what might occur in the clay layer. Water moving 

downward is impeded by a textural discontinuity, which induces a lateral flow component. 

Because of this clay layer, we decided it would be wise to install one well which went just on 

top of the clay layer, and another well which went down through the clay layer: that's what .we 

have done throughout most of the site. Wells within a well pair are located two meters apart. 

We sample this ground water monthly. 
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Here, just briefly, are some of the results that we have found over the past 5 

years in three field sites in Beltsville. This photograph, taken this winter, shows 

standing water on the field. We have noticed consistently that a lot of movement occurs 

at this time of the year, during the winter, when there isn't much evaporation or 

transpiration occurring. Water movement is probably relatively uniform. 

 

Another thing we've noticed is that shortly after we, apply pesticides, we tend 

to get a residue peak within anywhere from, say, 2-3 weeks to 2 months. We interpret 

this as probable evidence of macropore flow. Thus, we seem to have this early 

transport, which then dies down, and later is seen again as a gradual buildup of 

residues in ground water for several months in late winter/early spring. It's fairly 

typical of what we've seen in our fields. 

 

This slide depicts another very small continuous no-till field research site. 

During a study lasting from 1983-1985, we did find that some pesticides entered into 

the ground water. However, this unconfined ground water is very shallow, ranging in 

the summer from about 3-4 feet to perhaps 6-10 inches from the surface in winter. So 

we're talking about research on a very vulnerable site. Well, what did we find? 

 

We found that atrazine always occurred in the ground water. But we also had 

used alachlor and cyanazine, two additional major corn herbicides. All three pesticides, 

by lab tests, have comparable mobility, but the latter two compounds were rarely seen in 

ground water. The reason is that they were breaking down 
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quickly within soil. So you have to couple the degradation with the mobility for 

complete interpretation and prediction of environmental fate. 

 

In all of our field research, we also conduct very intensive soil core analysis 

because one cannot really answer all the questions with ground water data alone. You 

have to have the soil core date to more fully understand the processes of transport and 

transformation. 

 

Finally, a few comments on the ARS Ground Water Plan. It is intended to be a 

solution-oriented plan. I've heard that word used before today, and that's a good 

adjective: we are trying to find solutions to solve the problem. It's a nationwide plan. 

We want any suggested measures to be cost-effective, since if farmers cannot use 

them, they are worth little. 

 

And we're trying to focus ARS's research efforts on a fairly small number of 

pesticides. We are studying various management systems and how they might impact 

on the movement of pesticides down to ground water. For example, the earlier 

speaker's discussion on irrigation certainly relates very closely to ARS aims and 

objectives. Better management leads not only to more efficient use of water but also 

may avoid excessive leaching which might lead to pesticides in ground water. 

Under the application component of the ARS Strategic Plan, we might look at new 

application methods in order to minimize contamination. Certainly, one of these could be 

formulations that minimize leaching, perhaps controlled release formulations. Modeling is also 

a very important component in terms of trying to understand and predict what's likely to 

happen, trying to model new management scenarios, effective tillage systems, or more effective  
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timing --- there are many options to be tested. Conservation tillage is an important part of the 

ARS Plan. We presently have research sites in 10 locations, each dealing with pesticides and 

conservation tillage. One Agency goal will be to coordinate results from the various locations 

to see what nationwide generalizations we can make about pesticides and tillage. 

  

There have been some statements, probably premature, that conservation-tillage 

practices may be adversely impacting ground water. Our results as of today do not seem to 

support that conclusion. The two practices have had about the same effect on pesticide 

movement. 

 

In ARS, we are also looking at the emerging technologies --- what's on the horizon. A 

major research need is created by the huge sampling demands of ground water-related efforts. 

For example, the EPA ground water monitoring studies involved a large number of analyses, as 

does our work and that of others. We need to find ways to speed up the analytical process. We'd 

also like simple laboratory systems to simulate what is going on out in the field. We would like 

to use biotechnology. It has been used very successfully in certain areas; perhaps it can be 

utilized to clean up water, which is already contaminated. We need to understand the chemistry 

of the pesticide molecule and how it might be changed to reduce the chances of leaching and, 

of course, we need to understand more about the processes themselves. 
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Lastly, I'd like to show a series of fairly successful approaches to waste disposal, 

as such pesticide waste is one source of contamination. Ultraviolet radiation, ozone, or 

microbiological decomposition all individually can break down some pesticides. Now, 

what happens if you combine all three together? 

 

In our laboratory, Dr. Philip Kearney has done this quite successfully in a very 

simple system. He uses oxygenation and ultraviolet lights, passing the solution 

exposed to these conditions and the resulting exposure to ozone into a 55-gallon drum 

with soil. There, soil microorganisms do a pretty good job of further breaking down 

the molecules into relatively innocuous products. This system has been tested quite 

successfully. If not cheap enough to be used on each farm, at least it seems to be a 

system that will be relatively available to the farmer, probably via local pesticide 

dealers. We have great hopes for this. As just an example of a tested pesticide, alachlor 

untreated didn't degrade very fast; once oxygenated, however, degradation and release 

of C02 occurred very rapidly. So this looks like a very promising approach, for 

example, to the problems mentioned earlier. 

 

Finally, on what I hope will be a bright note, I think pesticides will continue to 

be used as necessary in the future but, through a combination of greater care and some 

modified chemistry, we can minimize our ground water problems. 

 
So, I leave it there. Thank you. 
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