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       LEADING ADAPTIVELY:  
          NEW YORK CITY WATERSHED MANAGEMENT 
This case is primarily based on two documents that describe technical processes involved in the NYC water-
shed management. The first was presented by Al Appleton in Tokyo in 2002 as “How New York City Used an 
Ecosystem Services Strategy Carried Out Through an Urban-Rural Partnership to Preserve the Pristine Quality  
of Its Drinking Water and Save Billions of Dollars.” The second source for the case, “The Creation of the New 
York City Watershed Protection Program,” was taught by Appleton at the Kinship Conservation Fellows Program 
in Bellingham in 2017. 

Preface
In 1990, Kinship Faculty member Albert (“Al”) Appleton was appointed the Commissioner of the New York City 
Department of Environmental Protection, heading an enterprise of 5,700 people that provides water to and 
removes sewage from 805,000 buildings. Appleton faced an immediate regulatory deadline that had created a 
multi-billion dollar combined environmental and infrastructure crisis. Over the next eighteen months he had to 
decide how to maintain the quality of drinking water of the city’s nine million people. Regulators preferred the 
traditional American water safety strategy of sand filtration of all source water. Appleton’s own department was 
led by a talented and dedicated cadre of hydraulic engineers whose institutional response to any environmental 
problem was a technical solution: building a cleanup facility, which in this case would be a $4 billion filtration 
plant with an annual operating cost of $250 million. Appleton observed that “a good environment will produce 
good water and that pollution prevention was better than pollution clean-up.” His idea was to improve the 
rapidly deteriorating environmental quality of the Catskill Mountains watershed. Such an active program of 
environmental protection and restoration had never worked in the United States. It would be opposed by the 
entire American water quality establishment, and would face bitter opposition from residents, and indifference 
or worse from politicians and government public health and environmental agencies. 

This case study explores Leading Adaptively, one of six pillars that comprise the Kinship  
approach to conservation. To learn more and read other case studies, please visit KinshipFellows.org.

The New York City water system serves 9 million people with 1.5 billion gallons of water a day.  (Photo: Lukas Kloeppel from Pexels) 
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Development of the City’s Watershed Protection 
Program is a casebook example of adaptive leadership 
in conservation and is taught to Kinship Fellows every 
year. The main lessons are that:

1. Adaptive leadership requires transformative  
 change, flexible negotiation, and collaboration. 
 
2. The greatest conservation challenges and  
 opportunities are not technical but adaptive  
 (psychological, behavioral, and political).
 
3. The critical first step in Adaptive Leadership is  
 establishing a common purpose or purposes for  
 the effort by understanding the thinking of each 
 stakeholder, their needs, and the strengths and 
 weaknesses of their positions.

4. This means Adaptive leaders need to demonstrate 
 self-awareness and humility by “getting on the  
 balcony” to better understand the dynamics of the  
 system in which they are embedded. Adaptive  
 leaders need to learn how to design collaborative  
 interventions to engage stakeholders in a collective  
 learning process.

5.  Adaptive leaders are not afraid to ask for advice, 
 help and leadership from others.
 
6. Adaptive leaders accept responsibility for success, 
 anticipate and are prepared to face difficulties,  
 and believe in themselves and their own instincts  
 and creativity.

Background 
The original City of New York started at the south of 
Manhattan Island and advanced steadily northward. 
When originally settled, the island was well provided 
with surface waters, but the density of population 
and the thrusting urban economy soon exhausted 
or polluted them. From 1750, providing fresh water 
to Manhattan was an interminable struggle that 
City fathers constantly grappled with. By the early 
1830s, the difficulties of providing sufficient water to 
Manhattan had become a major blight on the life of 
the city and a threat to its future. Two stark events in 
the 1830s drove this home: the first was the cholera 
epidemic of 1832 spread by tainted water, and the 
second was the Great Fire of 1835 whose destruction 
was fed by the lack of sufficient water and a system  
of fire hydrants.

Spurred by these events and by the growing drag 
on urban development of a lack of water, the civic 
community formed several ad hoc bodies to tackle 
the problem. These bodies divided between two 
alternatives:

1. Bringing water from undeveloped areas of the  
 Bronx and its surface streams, which had the  
 advantage of being cheaper and faster but faced  
 the problem that the water quality in the streams 
 proposed for use was already deteriorating from  
 the spread of urban development; or

2. Going north to rural Westchester and collecting  
 and transporting to New York the unspoiled waters  
 of those areas. 

Influenced by the model of the Roman aqueducts 
supplying pure rural water to a great urban metropolis, 
and wanting to ensure long term water purity, the City 
opted for the latter, setting a tradition for New York 
of doing whatever was necessary to guarantee pure, 
abundant water at a time when no technical solution 
existed to clean up contaminated source water.

The City’s scheme, to dam the Croton River in six  
different places and send the water south to the 
City through an underground aqueduct, faced many 
problems, not the least of which was a doubling of its 

A 1911 image of the Catskill aqueduct (which brings water from  
the Catskill Mountains to Yonkers where it connects to other parts   
of the system) under construction. (Photo: Wikimedia Commons) 
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The NYC watershed is located in Southeastern New York State. Most of the water is provided by precipitation that falls within the  
watershed, flows to nearby streams, then is collected within 19 reservoirs.  (Source: New York State Department of Environmental Conservation) 
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anticipated costs. As the City grew, it also outgrew 
the original Croton system, despite an 1885 doubling  
of the system to fully capture all the Croton water,  
90 billion gallons a day. In 1905 the decision was made 
by the New York State Legislature to allow the City to 
collect water from Catskill Mountain streams flowing 
into the Hudson River, including the power to take the 
land needed for dams and reservoirs of unprecedented 
size, by eminent domain. The legislation also gave the 
City powers to supervise activities in the watersheds 
that could adversely affect drinking water quality. The 
costs of this system were not cheap. It required building 
three giant reservoirs, three dams and various distribu-
tion works. The City also had to condemn thousands of 
acres of land and move thousands of Catskill residents 
from their farms and residences to clear the land for 
the new reservoirs. Many of them came from families 
that had lived in the Catskills for one hundred years or 
more. These measures generated bitter resistance in 
the Catskills—and a permanent long antipathy to New 
York City as an implacable water bully and thief, and the 
main cause of any miseries Catskill residents suffered.

In the 1930s, once again the City’s water use began to 
outrun its available water supply and so, once again, the 
City extended its upstate reach. The City went across 
the Catskill divide to claim the water of four stream 
systems, the East and West Branches of the Delaware 
River, the Neversink River and Rondout Creek. The 
same pattern of eminent domain, building giant dams 
and reservoirs, and long transmission aqueducts 
and tunnels was repeated with the same pattern of 
upstate-downstate antagonism. When construction of 
this system was finally completed in 1967, the City now 
had a water system that was bringing water by gravity 
almost 140 miles from the Catskill Mountains to South 
Brooklyn —a system that could store 550 billion gallons 
of water and provide at a stretch 1.5 billion gallons of 
water a day. And all of it was pure mountain water.

Filtration
By 1900, except in cities like New York with access to 
pure rural water, waterborne enteric diseases—such as 
typhoid, diphtheria, childhood diarrhea, worms, and  
a long menu of fevers—were the greatest single public 
health threat in the United States, costing hundreds 
of thousands of lives annually, particularly of children. 
Now, enabled by more detailed scientific research and 
advancing water technology, American public health 
experts reformulated their safe drinking water strategy. 
It had two components:

1. They realized that human sewage should not be  
 discharged into water bodies that were also used for  
 drinking water.

2. Even more importantly, they began to develop  
 sand filtration technology as a way of purifying  
 water sources: forcing water through sand beds  
 whose particles strain the water of germs 
 and pollutants.

It is hard to overstate the enormous public health 
success filtration represented. Levels of enteric disease, 
and childhood deaths in particular, plummeted. It is 
not too much to say that safe drinking water is the 
foundation of modern American public health, and 
filtration is the foundation of safe drinking water. 
Drinking water advocates soon discovered something 
else about filtration. Local source waters were subject 
to a variety of threats, irresponsible land development, 
industrial discharges, trespass activities, all of which 
would often be overlooked for political and financial 
reasons by local governments. Filtration provided a 
failsafe backstop against such institutional weakness 
or expediency. With filtration, the quality and safety 
of drinking water could be guaranteed for residents. 
For the elite of the American public health community, 
it became settled orthodoxy that all drinking water 
systems should be filtered.

New York City Politics
In the early 1980s, a series of water borne disease 
incidents, largely in small western rural unfiltered water 
systems, galvanized the public health community into 
seeking a federal mandate that all water systems  
be filtered. The proposal was strongly opposed by the  
six cities that had never filtered their water systems, 
New York City, Boston and Syracuse in the East, Seattle, 
Portland, and San Francisco in the West. After a bitter 
fight, the filtration advocates largely prevailed. 

The 1986 Safe Drinking Water Act made filtration 
mandatory for all drinking water providers, albeit with 
a narrow exception to placate its opponents. Water 
utilities that wanted to avoid filtration could apply to 
the Federal Environmental Protection Agency (EPA)  
for an avoidance. To qualify, the water utility would have 
to demonstrate two things:

1. It had never violated specified objective criteria 
 for drinking water quality. Even one failure would 
 automatically trigger a requirement to filter. 
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2. Given the time it would take to build a filtration plant, 
 the utility had to have a long-term plan to control the 
 growth of pollution in its watershed. 

The EPA would have to approve both conformity with 
water quality standards and the long-term plan for 
pollution control. The general expectation was that 
only utilities whose watershed was completely in public 
ownership so that all development activities could be 
excluded would be able to meet the requirement for a 
long-term plan.  

Following the passage of the filtration requirement,  
the City reinforced its water quality monitoring program,  
arguing that this would help make the case that  
New York City’s drinking water did not need to be 
filtered. But, afraid of antagonizing powerful upstate 
interests in the state legislature, the City did nothing  
to strengthen its program of watershed management.  
It had dismissed out of hand numerous proposals 
to start buying land to protect sensitive tracts from 
development, ducked updating forty-year-old water-
shed management regulations, and declined  
to adopt a program of upgrading local small town 
sewage treatment plants in the watershed.

Meanwhile, the City had further undermined its  
credibility by systematically evading its commitment to  
stop dumping sewage sludge in the Atlantic, finally forc-
ing Congress to impose a punitive and costly schedule 
of compliance with a seemingly impossible deadline 
of June 30, 1992. Water quality and the environment 
became a key issue in the 1989 mayoral election and 
a major reason for Mayor Ed Koch’s electoral defeat by 
David Dinkins, who ran on an environmental platform 
and was elected mayor.

By 1990, the New York State Deputy Commissioner of 
Health stated in a front-page interview in the New York 
Times that filtration of the City’s water supply was inevi-
table. Analysts predicted that such a course would raise 
already escalating water and sewer rates by 90 percent, 
playing havoc with the costs of affordable housing.

The Problem: Degradation of the Cat-Del Watersheds
The New York City Water system serves nine million 
people and provides them with 1.5 billion gallons of 
water a day, delivered to 600,000 residential and  
200,000 commercial buildings in the City, and close  
to two dozen local water systems in New York’s north-
ern suburbs. Since 1917, when it came online, the  

Rondout Reservoir is part of New York City’s water supply network. It is located 75 miles northwest of the city in the Catskill Mountains. 
(Photo: Fastestknowntime.com) 
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City’s main watershed has been the Catskill-Delaware  
watershed system west of the Hudson River. It encom-
passes most of the Catskill Mountains, a rural area of 
farms, forests, small towns, and a growing number of 
vacation home developments. The Cat Del system, as it 
is generally called, extends from 75 to 125 miles north 
of the City, and provides 90 percent of the City’s water. 

Though City officials insisted throughout the 1980s  
that Cat-Del water remained as pristine as ever, their 
assurances were received with growing skepticism. 
Only 30 percent of the total land in the Cat-Del 
watershed was in public ownership and protected from 
development. The remaining portion of the Cat-Del 
watershed had been devoted to family farm agriculture, 
woodlot forestry, and outdoor recreation-based 
tourism, with a sprinkling of small local villages, all 
with low impact on water quality. But by the 1980s, the 
economic viability of those traditional rural activities 
was steadily declining, and residents were growing 
increasingly fearful about their future. The traditional 
economy and the traditional social structure of the 
Catskills were beginning to unwind in ways that had 
ominous implications for the environment.

As farmers in the Catskills fought to stay in business 
and preserve a rural way of life, they increasingly turned 
to intensive agricultural practices and concentrated 
livestock management, producing steadily increasing 
amounts of polluted runoff and soil erosion. Local 
forestry was characterized by high grading of premium 
species, destructive road construction and other 
non-sustainable practices. Land no longer suitable 
for agriculture or forestry was put on the market for 
vacation home development. Vacation home builders 
soon found they got the highest prices for houses  
with sweeping vistas or proximity to streams, both 
of which produced disproportionately high volumes 
of polluted runoff. Non-farm rural residents and the 
residents of the small local villages promoted such 
developments, including the major increase in road 
construction and road salting in the winter needed  
to keep them open, in the hopes of keeping their 
communities economically viable as farming and 
forestry declined.  

By the end of the 1980s, an environmentally destruc-
tive pattern of land use was replacing the traditional 
agricultural and land use patterns that had been  
compatible with the drinking water needs of the City. 
Worse, this environmentally destructive land use 
pattern was not serving the needs of traditional Catskill 

residents, whose economic prospects continued to 
decline. The Catskills were in a lose-lose downward spi-
ral, with the undermining of its traditional agricultural 
landscape spawning growing environmental pollution 
that further undermined the landscape, which spawned 
further environmentally destructive practices.  

Existing environmental regulations were not going 
to alter this. American water quality regulations have 
been spectacularly successful in controlling sewage 
discharges from individual treatment plants or other 
urban point sources. But the story is starkly different 
when it comes to controlling the kind of non-point 
pollution sources that were growing in the Catskills. 
Non-point source water quality regulations have always 
failed to articulate a clear, coherent set of obligations 
for individual landowners to follow, have never given 
such landowners any incentive to follow them, and 
have never been clearly linked to specific water quality 
improvements. To individual farmers and other rural 
residents struggling to remain in business on the rural 
landscape, non-point source water quality regulation 
had been nothing more than unrealistic, arbitrary, 
top-down thinking by urban interests. The resulting 
opposition of rural landowners and real estate devel-
opers to traditional non-point source pollution control 
policies—combined with their own structural weak-
nesses—rendered them almost completely ineffectual.

Adaptive Thinking—Getting on the Balcony
In 1990, Al Appleton was appointed Commissioner 
of the New York City Department of Environmental 
Protection. Lacking the institutional biases of the 
public health expert and the water engineer, Appleton 
quickly concluded that allowing Catskill drinking water 
purity to deteriorate and then spending massive sums 
to clean it up was not ideal. A comprehensive program 
of watershed protection would likely cost far less than 
filtration, would maintain water quality even more 
effectively, and would produce numerous other bene-
fits, both for New York City and for the Catskills. Thus, 
the City made what was, at the time, a revolutionary 
decision. Instead of paying to clean up the results of 
polluting and degrading the pure water producing 
Catskill watershed, the City would try to protect the 
rural Catskills environment.

The question then became how to translate such 
an innovative strategy into a detailed action plan, 
considering that most of the important stakeholders 
would be viscerally opposed. Most traditional water 
engineers, including virtually all the EPA safe drinking 
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water regulatory bureaucracy, argued for—and 
expected the City to take—a pollution source by 
pollution source approach: go after each identified 
water quality problem and clean it up. Indeed, the 
City’s watershed program had many such elements, 
Including an aggressive component of hotspot cleanup, 
sewage and septic system upgrades, revised watershed 
regulations, development reviews, sponsorship of  what 
is now called sustainable development, stream corridor 
protection, and sustainable forestry. The City never 
made the common blunder of being against something 
because its opponents were for it. Instead, bridges 
were built and criticisms short-circuited.

The fatal flaw of such a technical approach to reduce 
individual pollution sources was that it was reactive. 
It did not think in ecosystem terms, and it invariably 
tended to do no more than was necessary to meet 
whatever the current regulatory goal for water chemis-
try was. It was treating symptoms, not causes, and most 
importantly, it did not create assurances that water 
purity could be maintained.  

The City therefore chose to place the ultimate focus of 
their filtration avoidance strategy on the Catskill 
environment itself. As Appleton expressed it, a good 
environment will produce pure water. The question 
then became what investments the City should make. 

BUILDING CREDIBILITY THROUGH LEADERSHIP 
At this point, it is necessary to divert the flow of the narrative slightly, to talk about one of the key elements of 
Adaptive leadership success. The watershed problem was enormous and would have demanded full attention 
in any rational world. But as often happens, Appleton did not have the luxury. When he took office, he inherited 
a decade of environmental neglect by the Koch administration, which had tried to signal it was pro-business by 
being anti-environmental. So, in addition to the filtration crisis, Appleton faced seven other major environmen-
tal issues, all of which had “must be solved immediately” stamped all over them.

 • The crisis in ocean dumping of sludge has already
 been mentioned. 

 • In addition, the City was facing a major threat of 
water shortage, with water use climbing above 1.5 
billion gallons a day with safe yield at only 1.29 billion 
gallons, creating major pressures to build new water-
works.  

 • Seven of the City’s eight largest sewage treatment
plants were at over 90 percent of capacity. 

 • Long Island Sound was facing an overload of nitrogen
discharges for which the City was blamed, and which 
was turning the Sound hypoxic. 

 • Southern Staten Island was suffering from runaway
stormwater flooding, due to ill-planned development 
which was destroying natural stream corridors. 

 • The North River sewage treatment plant, supposed
to be a model of air pollution control, had a runaway 
odor problem that was blighting the Harlem commu-
nity in a classic example of environmental racism. 

 • And the City’s water and sewer rates had been going
up at over 10 percent a year for the last seven years, 
creating crisis for the Affordable Housing industry.

Every one of these problems demanded some creative 
solution that would not cost hundreds of millions, if not 

billions, in new capital construction.  And every failure 
would be used by advocates of filtration as further proof 
that the City could not meet a long-term obligation to 
protect the watershed.

It is not the purpose of this study to detail how he met 
those problems. The critical lesson is Appleton knew 
he had to do so, and he did so with creative solutions 
that gave him a reputation as an innovative doer.  He 
even succeeded, despite virtually unanimous predic-
tions to the contrary, in ending the ocean dumping of 
sludge, on time and under budget. All of which added 
enormous credibility to his proposals for the watershed 
and gave a critical boost to the case that the City would 
meet its obligations for long-term watershed protection.

The point is simple and direct. Adaptive leadership 
is seamless, and reputation matters. A reputation for 
doing whatever will be necessary to solve a problem  
is priceless and something to be nurtured, not by  
PR, but by deeds, by bringing the same skills and the 
same commitment to success to all leadership chal-
lenges and responsibilities and making all successes 
mutually supportive.
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Some, such as buying environmentally sensitive lands 
threatened by development and making them publicly 
owned, were obvious.

But that did not answer the critical question: how to 
control non-point source pollution from privately 
owned farms and other landholdings. The Catskills 
were lightly populated, but the population was not 
going away. The traditional model of pristine, wilder-
ness preservation would not work. 

The City had to make environmental protection work  
for and with the residents of the Catskills.  And so, feel-
ing its way, knowing what it had to do strategically, but 
by no means certain how to do it practically, New York 
City set out to find ways to reconcile the most ambi-
tious program of non-point source pollution control 
ever attempted in the United States with the economic 
needs and social culture of the Catskill mountains.  

The City’s effort had a bumpy start, which was by no 
means unexpected. As the City made clear its inten-
tions to address non-point source pollution and began 
a program of serious regulatory enforcement against 
the worst polluters, farmers and other rural landowners 
reacted angrily, denounced the City and vowed all 
out resistance to the urban invaders who intended to 
undermine their livelihoods and destroy the value of 
their land. 
  
The Heart of Adaptive Leadership—Listening
Though the City was prepared to fight and win such 
a conflict if necessary, Appleton insisted on first 
exploring how to defuse it. The City quietly approached 
the New York State Department of Agriculture and 
requested their assistance in creating a constructive 
dialogue with the farming community. The Agricultural 
Department Commissioner, Dick McGuire, a farmer 
himself, and his Deputy Commissioner for Policy, 
Dennis Rapp, responded positively to the City’s 
approach. Their insightful suggestions helped set that 
dialogue on the course that ultimately led to the Whole 
Farm watershed agreement.  

Rapp and McGuire suggested that instead of immedi-
ately proceeding to substantive discussions, the two 
sides first spend some time in mutual education. First 
the City and then the farmers accepted this suggestion, 
and each side organized for the other what became 
a program of four half-day information sessions. The 
City first provided the farming community a primer on 
the specifics of preserving drinking water purity, the 
City’s regulatory obligations, the contaminant risks it 
was trying to deal with and eliminate, the economic 
implications of the filtration issue for New York City 
residents, and its overall strategy for doing so. The City 
talked of exurban development, which the farmers saw 
as a potential source of economic development, and 
explained not only its environmental consequences, 
but also its economic consequences, in terms of land 
prices and changing demographics for traditional farm 
communities. At the end of the presentations, the 
farmers had begun to replace their stereotypes of the 
City with a more reasoned understanding of the City’s 
water purity issues and were grudgingly acknowledging 
that the City had raised some real environmental issues 
that had to be faced.

The farmers then took the City through the realities 
of their life as farmers in the Catskills: the economic 
pressures they faced and their vulnerability to any 
increases in production costs. They discussed their 
views of the environmental problems their farms 
created and their own unhappy experiences with the 
non-point source pollution regulations that addressed 
them and the top-down environmental solutions that 
had always been thrust upon them. They explained why 
such regulations would be economically fatal to them 
while, in their opinion, not accomplishing the City’s 
environmental goals. The farmers talked of their view 
of themselves as land stewards, the nature of their 
expertise as land managers, and their support networks 
and community resources, including their social capital 
and history as farmers in the Catskills. 

It was now the City’s turn to alter its thinking and to 
accept the reality that traditional non-point source 
regulatory approaches, particularly with regard to farm 
pollution, were a dead end. It also meant that the City 
had to accept the responsibility for reeducating state 
and EPA regulators who were institutionally invested in 
such approaches and whose long history of suspicious 
interaction with farming communities was a major rea-
son for farmer antagonism to the City’s environmental 
needs. That the City did so, and created a whole new set 
of government-farmer relations, was key to developing 
a successful program of collaboration.
  

RAPP AND MCGUIRE SUGGESTED THAT  
INSTEAD OF IMMEDIATELY PROCEEDING TO 

SUBSTANTIVE DISCUSSIONS,  
THE TWO SIDES FIRST SPEND SOME TIME IN 

MUTUAL EDUCATION.
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A Common Enemy Provides a Mutual Challenge
The most important conclusion, and the building block 
for the next stage in the urban-rural dialogue, was 
articulated by Al Appleton at the end of these education 
sessions. Speaking for the City, Appleton stated that he 
had never accepted the standard folklore of both farmers 
and environmentalists that they had represented intrinsi-
cally opposed interests. While acknowledging short-term 
conflicts on issues such as pesticide management, 
Appleton went on to state that he regarded farmers and 
environmentalists as natural allies because they both had 
a vested interest in a sound, vital rural landscape. 

The alternative, a cross hatch of industrialized agricul-
ture and exurban development, was the enemy of both. 
It was the enemy of the farmer because it would com-
plete the destruction of the economic basis of family 
farming. It was the enemy of the City because it would 
produce far more pollution than well managed rural 
landscapes. The City, Appleton stated, was prepared 
to articulate a philosophy that farming was a preferred 
land use in the watershed and that, given what both 
sides had learned, they now faced the mutual challenge 
of crafting a farmer-friendly program of watershed 
protection that would preserve the full environmental 
functioning of the watershed, as well as the economic 
viability of the family farming that characterized it.

That statement provoked both a positive reaction from 
the farm community but also a bit of farmer testiness 
about the mutual challenge language. Instead, the 

farmers asked, “Would you be willing to let us design 
and run the program to control farm pollution?” In 
a response that would also be repeated many times, 
Appleton replied that the City was up in the Catskill 
watershed to get clean water, not to run a regulatory 
system. “If there is a better way to preserve drinking 
water quality in the Catskills,” said Appleton, “the  
City will embrace it.” 

The proposal of the farmers to design their own pro-
gram was far more dramatic than it sounds and was a 
game-changer. Normally, the City would have insisted 
on controlling such a vital process, either directly or 
by subtle design of the negotiation process. Both the 
City’s Budget Bureau and many environmentalists,  
who remained suspicious of the farmers’ intentions, 
raised strong objections to Appleton. They objected  
to the loss of control, warned him of what is now  
called greenwashing, of deliberate obstruction under  
the guise of being reasonable, and of the taint of self- 
interest.  Appleton considered these concerns and  
then rejected them as gently as he could. He was not  
frightened of losing control, and he was satisfied 
that the farmers had not only accepted the challenge 
of working with the City, but, with some trepidation, 
were excited by it. They would have no reason to be 
obstructive, and as for self-interest, he expected and 
welcomed that from the farmers, for only if they saw 
their own needs being met would they support the 
program. And what better way to insure that, than to 
have them design the program. If successful, it would 

Whole farm planning helped Catskills landowners reduce point source pollution. (Photo: Cornell Cooperative Extension and The Cornell Chronicle, 2018) 
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solve many problems, not the least it would give the 
program huge credibility.  And his instincts told him 
that the odds of success were more than good enough 
to be worth the risk.

So, with that commitment, confrontation (though not 
considerable residual mutual suspicion) was replaced 
by innovation, and the design of a mutually beneficial 
urban rural partnership began.

If one had been a fly on the wall during the farmer 
discussions, it would have stood out that the farmers 
were not following the usual playbook of program 
development. Their main recourse was to their own 
experience, with a healthy dose of common sense. 
Their main concern was whether or not the City would 
agree to the measures they would propose and honor 
them in the long term, for the folklore in the Catskills 
about the perfidy of the City ran deep. Generally, they 
would begin their discussions with the City, which 
took place either two or four weeks apart, with some 
statement like, “what would you think of this?” And the 
City’s general response, articulated by Appleton who 
attended every meeting and thus gave credibility to 
the City’s positions, was “that sounds like it will work” 
and “let’s go with it.” Often, some fine tuning had to 
be undertaken, but the whole process was approached 
with a problem-solving mentality that prevailed.

The Adaptive Innovation—Whole Farm Planning
What the farmers developed was a program that came 
to be called Whole Farm Planning. Its basic features 
were that:  

1. The City would pay both the staff costs of the
 program and the capital costs for pollution control 
 investments on each farm as an incentive to farmers 
 to join (later a small stipend for farmer time was  
 also added). 

2. Farmers would administer the program through a 
 self-selected Watershed Agricultural Council on 
 which the City and other governmental stakeholders  
 would also sit and vote but would hold a minority  
 of seats. 

3. The Council would contract with local farm support 
 services and academic resources to provide needed 
 technical assistance and would contract with 
 independent academic institutions for monitoring  

 and research. Cornell University’s Water Resources 
 Institute (WRI) ultimately played that role to  
 general satisfaction.

The key to the program though, was how the pollution 
control was designed. Instead of selecting a top-down 
menu of best management practices to be applied 
to each farm—the typical non-point source pollution 
regulatory approach—the Whole Farm program would 
provide each farm with a technical team that, with the 
full participation of each farmer, would custom design 
pollution control measures for each farm, to maximize 
their effectiveness and minimize their cost. A particu-
larly important feature of this custom design was that 
the measures would be selected not only for their pollu-
tion control benefits, but they would also be designed 
into and integrated with the farmer’s business plan and 
management practices for his farm.  

The farmer would thus not only solve his pollution 
problem cost free, but he would also gain significant 
ancillary business benefits as well. Often, these were 
not cash benefits but time and ease of labor. Many 
Catskill farms were large cow barn dairy operations 
with enormous and time-consuming problems of 
manure disposal that were a major part of the farm 
pollution problem. The program’s solutions to these 
problems were not only more efficient, but they also 
saved the farmer a significant amount of precious time 
and freed him from one of the most onerous aspects of 
his day, which proved to be a particularly valuable and 
attractive element of the program for many farmers.   

The program was given the name Whole Farm Planning, 
which was designed to capture the goal of environmental 
investments that also served the farmer’s business 
interests. Catskill farmers who had previously thought of 
the environment as something that forced them to spend 
their money to help others could now make money by 
becoming stewards of environmental resources.

Towards the end of the planning process, the farmers 
made one final and very helpful suggestion. They 
proposed that the program start by creating ten 
model farms with a variety of pollution problems, so 
skeptical farmers could see the program in action, 
work with their own soil conservation expert, and, as it 
were, kick the tires. The suggestion was agreed to, put 
into practice, and played a huge role in recruiting the 
doubtful into the program.
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Before the program could be finalized however, two 
significant hurdles had to be overcome.

1. The farm community insisted that the program
 be voluntary with respect to any individual farmer.  
 A long and complex local history, as well as deep 
 rooted elements of American farm culture, made  
 this issue a deal breaker for the farmers.

2. On the other hand, voluntary non-point source  
 pollution programs had been, in American 

 

experience, a universal failure. Even had the City
been willing to present a voluntary program as a 
centerpiece of the City’s watershed effort, its 
voluntary structure would have doomed its credi-
bility among those who would pass final review on
whether it would provide the long-term protection 
the City’s water supply needed to avoid the need 
for filtration.   

Two Innovations to Square the Circle
Finally, Appleton identified a way out of this dilemma. In 
trying to assure the City that a voluntary program would 

Pure Catskills is a regional, buy local campaign developed by the Watershed Agricultural Council to improve the economic viability of the 
local community, sustain the working landscapes of the Catskills, and preserve water quality in the NYC Watershed Region.  
(Source: Pure Catskills Guide 2021) 
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work, the farmers emphasized time and again their will-
ingness to be the City’s water stewards if the City would 
provide the needed financial incentives. “Very well,” 
said Appleton for the City, “we agree.” The City would 
provide the incentives and let the program be voluntary 
for any individual farmer: meeting the farmers’ need.  

But in return the farmers were required to meet the 
City’s need: an effective non-point source pollution 
control program, which means a program with critical 
mass. Appleton asserted that for the deal to work, “You, 
the farmers, must commit to obtain participation in 
the Whole Farm program by 85 percent of all your 
fellow watershed farmers within five years. If you meet 
that commitment, all is well and good. If you fail to 
meet that commitment, the City will have the option 
of reverting to traditional, enforcement based water 
quality regulation with the only limitation being we will 
hold harmless all the farms who have participated in 
good faith in the program.”

The farmers, confident in their own program design, 
knowing their own community, and by now realizing the 
City was correct on the need for critical mass, agreed.  

The other issue was what should happen to water quality 
regulations. While many environmentalists conceded 
that the Whole Farm program was a potentially great 
innovation, they argued that the City should keep 
traditional water quality regulation as well. The farmers 
argued that such regulations were incompatible with an 
incentive-based program. In another innovation, the City 
agreed that any farmer who participated in good faith 
in the program would be exempted from all other water 
quality regulations save only a willful polluter provision.
 
The Success of Adaptive Leadership
The Whole Farm Agreement was signed in November  
of 1991. All relevant deadlines were met and ultimately 
93 percent of all the farms in the New York City 
watershed chose to participate. Whole Farm planning 
is arguably the most successful non-point pollution 
control program in the United States. Its success played 
a critical role in stabilizing and reducing watershed 
pollution loads and in enabling the City to avoid the 
multi-billion-dollar cost of filtering the Cat-Del water 
supply. Perhaps the greatest testimony to its success 
has been the growing number of farmers outside the 
watershed who keep asking how they can become part 
of the program.

The watershed program model of City-rural partnership 
also shaped  the other major elements of the City’s 

watershed program, including a Catskill forestry 
management program, stream corridor management 
and restoration efforts, sewage treatment and septic 
remediation and upgrades, and a Catskill Development 
Council, which uses City money to strengthen town 
centers and limit sprawl type exurban and vacation 
home development in the City’s watershed. Economic 
growth strategy in the watershed is now focused on 
identifying opportunities for landscape compatible 
economic development for current residents of the 
watershed. Each of these programs is built around 
an ecosystem services model that seeks to provide 
economic opportunities to residents in ways that are 
compatible with the preservation and enhancement  
of the ecosystem integrity of the Catskill landscape.  

Thirty years after the creation of the Whole Farm 
program, the New York City Catskill urban-rural water 
quality partnership has succeeded. Filtration is no 
longer an issue. The program has settled into day 
to day, where what once seemed revolutionary now 
seems obvious and simple common sense. And it was 
common sense to spend no more than 1/8 of the cost 
of filtration on preserving water quality nature’s way, 
while using the environment to preserve the ability of 
farmers and rural residents to preserve and reinforce a 
cherished way of life.

But Al Appleton’s vision and adaptive leadership has 
done more than just benefit New York City and the 
Catskills. The debate over watershed protection versus 
construction of filtration works gave a major new 
impetus to watershed protection across the world. 
The City’s program has become one of the catalysts 
of ecosystem service thinking, and rightfully so; its 
ecosystem services strategy intertwined economic and 
environmental success to the point where each had a 
vested interest in the other, each was mutually sup-
portive of the other. That model is now sending ripples 
throughout the United States in a growing number 
of experiments in upstream downstream ecosystem 
service partnerships, the best of which draw on and 
reflect local experience and needs, just as New York 
City did.  

It is important to note that, in those years New York City 
did not limit its innovations in ecosystem services to 
its watersheds. Between 1990 and 1993, New York City 
also created a Bluebelt program for Staten Island that 
preserved and restored natural stream corridors and 
then integrated them into the City’s master sewer plan 
for storm water management, saving several hundred 
million dollars in storm sewer construction costs while 
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enhancing the natural character and amenity of Staten 
Island residential neighborhoods, significantly increas-
ing their property values. And it developed natural 
restoration programs for Jamaica Bay and a series of 
closed landfills that also saved major sums of capital.
  
Conclusions
An after-the-fact analysis like this inevitably foreshort-
ens events, gives them more coherence and order, and 
suggests foreknowledge when the reality was more 
instinct and creative improvisation. And such a limited 
perspective can never do full justice to the leadership 
and generosity of spirit of the individuals who took a 
personal decision to work together and find something 
smart that would work, even if it challenged their own 
long-standing beliefs. 

New York City’s watershed program has proved suc-
cessful despite professional and technical opposition, 
political minefields, agency fears of losing bureaucratic 
control, and the inertia of stakeholders, both urban and 
rural, whose basic instincts were just to stall and hope 
the problem would go away. Ultimately, the program

worked because its supporters were correct about two 
decisive facts:

1. First, was that the obvious technical solution, a new 
 filtration plant, was far too expensive. Investing in 
 the City’s watershed environment, both its natural
 and human resources, was the best way to insure
 the City a long-term source of pure drinking water. 

2. Second, an adaptive, locally based and locally
 designed program that reflected and took 
 advantage of the interests of all stakeholders and 
 looked for mutual wins, was the only way to
 innovate a sustainable solution.  

One of the most fundamental preconditions of the 
watershed agreement was the coupling of the rec-
ognition of Catskill residents that—like it or not (and 
most didn’t at first)—the City had a legitimate interest 
in seeking to protect the purity of its water, with the 
City’s own acceptance that farmers in the Catskills just 
might be the best people to design an environmental 
protection program that would be compatible with 
their needs as farmers.  

A good environment will produce good water. —Al Appleton   (Photo: www1.nyc.gov)  
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