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P O L L U T ANTS FROM NONPOINT SOURCES

The exposed earth
at construction
sites causes in-
creased soil and
sediment deposits
in nearby water
sources.

Animal waste,
topsoil, fertil-
izers,and pesti-
cides on
farmland can
wash into
water sources.

Oil,antifreeze,
gasoline, salt,
and sand accu-
mulate on park-
ing lots and 
roads and ulti-
mately drain into
storm sewers and
local waterways.

Boats release 
petroleum 
directly into 
water sources.

Water sources are naturally
buffered by trees and other
vegetation from polluted
storm water runoff and
soil erosion.

Heavy rains can
wash pesticides
and fertilizers 
off lawns and
into nearby
water sources.

Used motor oil 
or antifreeze
poured directly
into storm 
drains can reach
water sources

within seconds.

Industrial emissions
lead to acid rain;
stored hazardous
materials can seep
into underground

water sources.

T he nation’s waters have become progressively clean-
er since the passage of the federal Clean Water Act

in 1972. Today, the main threat to clean water is not 
industrial and sewage wastes, but nonpoint-source pollu-
tants—often the byproduct of urban sprawl and develop-
ment—that are washed by rainwater into sources of
drinking water, or into streams that support recreation
and fisheries. Nonpoint-
source pollutants in-
clude oil washed off
roadways and parking
lots; pesticides and fer-
tilizers from agriculture,
lawns, and golf courses;
and sewage from septic
systems.

The U.S. Environ-
mental Protection
Agency’s (EPA) 1998
Clean Water Action
Plan estimated that
about half the nation’s
2,000-plus major water-
sheds experience de-
graded water quality—polluted runoff a primary cause.
To address this problem, EPA has urged a watershed
management approach, and proposed that 20 percent of
its Clean Water State Revolving Fund (CWSRF) be set
aside to provide communities with more flexibility to
protect water.

The Trust for Public Land’s 1997 report “Protecting
the Source—Land Conservation and the Future of Ameri-
ca’s Drinking Water” found that communities across
America are increasingly adopting watershed manage-
ment plans as a way to ensure safe drinking water with-
out having to resort to costly water filtration and
treatment. Sometimes communities regulate the kinds of
development and activities that can take place in a water-
shed. Another effective way to protect a watershed is to
buy critical watershed lands or development rights, some-
times as a complement to regulation, as part of a holistic

approach to overall watershed management.
In many communities, buying land to protect water

quality has become part of a broader “Smart Growth” 
e ff o rt. Smart Growth is the name for a nationwide
movement that seeks to direct development in ways
that pre s e rve critical open space and natural re s o u rc e s .
P rotected watershed lands become part of a communi-

t y ’s “green infrastru c-
t u re”—an infrastru c t u re
as important to com-
munity life and well-
being as roads, schools,
and utilities.

This report presents
the cases of four water-
sheds where land con-
servation is helping
preserve water quality.

• Austin, Texas, where
nonpoint-source pollu-
tion due to rapid devel-
opment is threatening
the Barton Springs/

Edwards Aquifer, a major drinking-water source.

• Barnegat Bay, a coastal estuary of more than 450
square miles along New Jersey’s tidal shoreline.
Rapid development in the area threatens local drink-
ing water, water quality in the bay, and the region’s
important wildlife habitat. 

• Mountain Island Lake, a pristine source of drinking
water for Charlotte, North Carolina, and environs.
Development along the lakeshore and tributary
streams endangers water quality.

• Indian River Lagoon, a 155-mile-long estuary along
Florida’s east coast. Rich in habitat for both marine
and shore species, the lagoon is threatened by ecolog-
ical changes due to past ditching and draining of
water courses, as well as by development within the
w a t e r s h e d .

EXECUTIVE SUMMARY

Building Green Infrastructure
Land Conservation as a Watershed Protection Strategy

Non-point source pollution is often the b y - p r oduct of urban sprawl and dev e l o p m e n t .
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Austin, Texas
Protecting the Edwards Aquifer

Austin is a handsome, historic city in a pleasant part of Texas, with
rolling hill country to the west and the remains of the blackland prairie

to the east. In the 19th century, the region supported immense herds of cat-
tle. Now, the remains of ranches surround Austin, and a few ranchers still
graze a scattering of cattle, goats, and sheep. The region has undergone
tremendous development in recent decades—its beauty and culture lure new
residents and industries, particularly high-tech companies in search of a high
quality of life for their employees. The population of the greater Austin area
has tripled since 1970, to over 540,000 in 1996.

The city of Austin—which owns the local water utility—draws its drink-
ing water from three reservoirs on the Colorado River, which flows through
the city. Lake Travis, Lake Austin, and Town Lake are part of a chain of
reservoirs collectively known as the Highland Lakes, which in addition to
providing drinking water, also are important recreational resources. 

The Edwards Aquifer, an underground water source that contributes to
the river, sits on the western side of the city and is the sole source of drink-
ing water for over 1.5 million people, including residents of San Antonio and
Austin. A thin layer of soil—providing habitat for over 50 species of plants
and animals that live nowhere else—covers the aquifer. The Edwards is also
the source of the largest spring in Texas, which feeds the Colorado River and

As rapid de velopment threatens drinking-

water sources, gov ernments and residents ar e

looking for ways to protect water quality

through better land-use practices.

LESSONS LEARNED

Taken together, the cases reveal the common elements
that lead to success in watershed land conservation:

Land conservation projects usually are driven by sever-
al motivations, in addition to the desire to protect wa-
tershed or marine waters. Water managers may need
to look to diverse sources for funding and support.
Supporters may also be motivated by the desire to pre-
serve habitat, recreational opportunities, or the his-
toric values of a landscape; or by the more general
Smart Growth goal of preserving quality of life and
curbing sprawl development. 

Decisions about land acquisition and public invest-
ment must be based on credible scientific or economic
information. Such information might include data
from water-quality monitoring; demographic projec-
tions; modeling of development scenarios using Geo-
graphical Information Systems (GIS); and cost analyses
of alternatives to land acquisition, such as infrastruc-
ture and water treatment costs. 

In the absence of sophisticated information, land-use
managers and water managers make decisions based
on simpler models that show the cost-effectiveness and
multiple benefits of land conservation. The more ex-
tensive data now being developed will help managers
better target and prioritize parcels for conservation,
and will help them make the argument for investment
in watershed lands.

For programs to win support and funding, the public
must be educated on the multiple values of watershed
protection. Grassroots efforts at public education may
spring up around a specific incident of pollution. An
independent convener, such as an environmental or
civic group, may work to educate the public about
water pollution problems and conservation solutions.
In some areas, NEP has convened and helped educate
local stakeholders through its citizens advisory com-
mittees, management committees, and scientific and
technical advisory committees. In each of the case
studies, public awareness has been reflected in voter
approval for local land-protection funding.

Complex land-protection programs require complex
partnerships between jurisdictions and professional dis-
ciplines. Each of the case studies shows unique partner-
ships between water managers and land-use managers
who share compatible goals. Public and private agen-
cies together with independent nonprofits can help pro-
vide a collaborative conservation solution to water
quality problems. In addition to generating public sup-
port, these organizations can promote sharing of infor-
mation and help forge a cooperative effort—addressing
both acquisition and management issues—among the
many public and private partners. In two of the cases
outlined, the National Estuary Program filled this orga-
nizational role.

To be successful, land-acquisition programs require
local funding, often generated through voter-approved
bond sales or taxes. Beyond its fiscal contribution to
land acquisition, local funding helps ensure community
involvement and support. State funding often helps
generate local funding, through incentives such as
matching funds for land-protection programs. 

Successful land acquisition often takes place within
a strong regulatory framework and alongside other
water-quality protection tools. Land acquisition is not
a replacement for regulation, but rather an alternative
for communities and landowners in cases where regula-
tion seems inadequate, or treatment prohibitively ex-
pensive, to protect the resource. For example, a
successful program might combine a common regulato-
ry technique—such as zoning—with the acquisition of
land or easements to protect a wellhead or set aside
wetlands in need of restoration.

While the federal government played a small role in
these watershed-protection examples, the potential for
stronger state and federal support is important and
growing. The National Estuary Program has shown
that it can be a key coordinating partner in watershed-
protection efforts. The EPA and USGS both generate
data that can be used to link land-use and development
patterns with changes in pollution levels. And while
federal funding for watershed acquisition is still limit-
ed, EPA has proposed greater flexibility in the use of
the Clean Water State Revolving Fund, which may
make this money more available for land-acquisition
projects. 
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the pollution found was largely attributable to nonpoint sources. Such pollu-
tion would increase substantially under current development plans, particu-
larly at places such as Barton Pool. 

ATTEMPTS AT REGULA T I O N

In response to these studies, Austin passed five water-quality ordinances
for local districts, beginning in 1979 with an ordinance to protect Bar-
ton Creek. In 1986, these ordinances were superceded by Austin’s Com-
prehensive Watersheds Ordinance—now part of its land development
code—which imposed restrictions on development throughout the city’s
jurisdiction. The ordinance specifies limits to impervious cover. It also
requires natural buffers along stream channels, the treatment of storm-
water runoff, and construction-phase erosion controls.

Despite these regulatory measures, residents remained concerned
about the condition of the creeks—particularly those feeding Barton
Springs—and about the large amount of continuing development. In the
five years following passage of the Comprehensive Watersheds Ordinance,
86 percent of the development proceeded without complying with its provi-
sions, largely due to zoning variances or grandfather clauses that exempted
the developments from regulation. 

The issue gained sharper focus in 1990, when developers proposed a
3 , 3 6 3 - a c re project along Barton Creek upstream of Barton Pool. As pro p o s e d ,
this development would have been on the edge of aquifer’s crucial re c h a rg e
z o n e — w h e re exposed limestone allows rainfall and stream-flows (and any
pollutants they carry) to plunge directly into the subsurface system of caves
and channels. At a public hearing, hundreds of citizens expressed strong op-
position to the development. The city council denied the permits and began
working on new regulations to protect the Barton Springs watershed.

As it happened, Austin’s Comprehensive Watersheds Ordinance regula-
tions were also deemed inadequate by the local Save Our Springs Alliance
(SOS), an organization of environmental groups dedicated to protecting the
Edwards Aquifer. SOS soon developed an alternative nonpoint-source pollu-
tion ordinance designed to further limit impervious cover. Known as the
“Save Our Springs Ordinance,” this stronger measure was resoundingly
adopted by Austin voters in August 1992. 

The measure has since been challenged in court, with mixed results. In
1995, the Texas legislature passed one bill that removed some larger subdivi-
sions from Austin’s jurisdiction. Another bill allowed owners of more than
1,000 acres to create a “water quality protection zone” exempt from the
SOS ordinance—however, the Texas Supreme Court ultimately declared such
zones unconstitutional. Despite these challenges, the SOS Ordinance is still
being enforced today.

The public debate over the ordinance greatly raised environmental conscious-
ness in Austin, but the outcome made it clear that a re g u l a t o ry approach alone
was not enough to meet the challenges of managing growth and pre s e rving clean
w a t e r. “People could feel it,” says Grant Godfre y, staff attorney for SOS. “There
was a realization that if we didn’t act, the opportunity would be lost.”

provides essential freshwater for riparian ecosystems downstream. 
The Edwards Aquifer is composed of three very distinct hydrological

segments: the Northern; Barton Springs; and the Southern, or San Antonio.
Each of these segments is composed of three zones: the Recharge Zone, an
area where the porous Edwards limestone is exposed to rainfall and stream
flows; the Contributing Zone, the upstream area that contains the watershed
of the streams that flow across the Recharge Zone; and the Artesian Zone,
which makes up the aquifer’s underground reservoirs. 

AN ENDANGERED RESOURCE

The Barton Springs segment of the aquifer—the segment around Austin—has
been identified as the most endangered aquifer in Texas, highly vulnerable to
pollution due to its relatively small size, its high porosity, and the region’s
land-development boom. The segment discharges about 34 million gallons
per day into the Colorado River, contributing significantly to the city’s water
supply. In 1988, EPA designated the Barton Springs segment a Sole Source
Aquifer—the sole or principal source of drinking water for the area. (Feder-
ally funded projects require special review if they have the potential to pol-
lute a Sole Source Aquifer.) 

The segment is named for Barton Springs, which create Barton Pool, a
natural “swimming hole” that is the popular centerpiece of Austin’s regional
park system and a major recreational resource for the community. For
Austin residents, the condition of Barton Pool has served as a crude indica-
tor of pollution within the watershed. More than 20 years ago, officials
began to close the pool periodically due to the bacterial levels that contami-
nated the pool after storms. 

Monitoring of lakes and creeks in the region began in the 1970s
under the “Austin Tomorrow” program, and the city joined EPA’s
Nationwide Urban Runoff Program (NURP) study in 1981. Over the
years, Austin has studied such factors as pollutant loads in stormwa-
ter runoff, groundwater quality, and the effects of impervious cover
on water quality. The city has also modeled the effects of changing
land-use and confirmed the deterioration of water quality that results
when natural soils and vegetation are replaced with lawns, buildings,
parking lots, and roadways.

The “Barton Creek Report,” published in 1997 by the city’s
Watershed Protection Department, summarized many of these studies
and recommended conservation through the purchase of land and
development rights in areas of watershed under Austin’s jurisdiction.
It was hoped that this protection would offset the damage of devel-
opment in areas beyond Austin’s jurisdictional control. (The city’s ju-
risdiction is limited to less than 25 percent of the total land area

contributing to the Barton Springs aquifer. The remaining 75 percent is mini-
mally protected by state rules.)

It’s worth noting that from the late 1970s into the mid-1990s impervious
cover in the watershed remained fairly constant at five to eight percent and
water monitors found only limited pollution in the creeks and springs. But

The city has also modeled 
the effects of changing 

land-use and confirmed the
deterioration of water

quality that results when
natural soils and vegetation

are replaced with lawns,
buildings, parking lots, 

and roadways.

AUSTIN’S HISTO RY OF
WAT E R S H E D P ROT E C T I O N

1979 Barton Creek protection ordinances

1986 Comprehensive Watersheds Ordinance

1992 Save Our Springs Ordinance

Barton Creek Wilderness Park— $20-million

bond

1998 City Council launches Smart Growth Initiative

$65-million watershed protection bond

$75.9-million bond to create parks and

greenways

Fe w communities ha ve been as successful as

Austin has in building voter support for land

conservation.

Austin voters resoundingly adopted the Sa ve

Our Springs Ordinance in 1992,after grass -

roots efforts by environmental groups.

© SAVE OUR SPRINGS ALLIANCE
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The exact limit and extent of the buff e r
was determined using a “combination of art
and science,” says Nancy McClintock of
A u s t i n ’s Water Protection Depart m e n t — t h e
“science” being information from water-
quality studies, and the “art” consisting of
logistical concerns such as development pat-
t e rns, or the likely availability or contiguity
of parcels. Weighing art and science, man-
agers produced a map of the buffer zone in
advance of the vote on Proposition 2, so vot-
ers could see the practical outcome of that
m e a s u re .

Once the parcels were identified, the
department calculated for each of them the
extra pollutants that would be generated
under different development scenarios. In
this way, staff were able to create a “pollution-avoidance figure” for each
parcel, which was then incorporated into a land-acquisition prioritization
matrix, along with information on topography (creeks, streams, etc.);
whether the parcel was contiguous with other protected parcels; the expected
cost of the parcel; and the willingness of the owner to sell. Relative value
was assigned to several matrix factors: pollution avoidance (60 percent),
base-flow protection (15 percent), recharge protection (15 percent), and con-
tiguity (10 percent). Parcels acquired so far tend to have a high pollution-
avoidance rating and a willing seller. (No condemnation of property is
planned.)

FUTURE PLANS

What will Austin do with the lands it protects through acquisition or ease-
ment? City Manager Jesus Garza would like to see farming and ranching
continue in the Austin area as part of Texas’ heritage. Garza and his staff
will be working with experts to develop management plans for protected
lands that are appropriate to water-quality goals. 

Plans call for reselling some of the acquired land, either to conserv a-
tion organizations or to landowners who will accept conservation ease-
ments and strict development limits. Proceeds of these sales would be used
to acquire more parcels. “Some developers are opposed to what they see as
an expansion of the program,” SOS’s Godfrey points out, “and some pub-
lic education is still re q u i re d . ”

The issues surrounding the watershed protection program have been con-
t roversial, Garza notes, “but when we actually got into them, the community
has been supportive, and business and environmental interests have worked
t o g e t h e r.” In pursuit of its Smart Growth agenda, Austin is now studying new
scenarios for development that will be less expensive and more sustainable,
such as infill development. By reusing existing infrastru c t u re, the city can con-
tinue to gro w—without growing into critical watershed. 

In 1995 and 1996, a Citizens’ Planning Committee studied land use,
transportation, and environmental concerns and from these studies devel-
oped the guiding principles for what in 1998 would become Austin’s com-
prehensive Smart Growth Initiative. During that process, it was determined
that the city’s surface water—particularly the Barton Springs watershed—
needed protection beyond current regulatory restrictions. Building on that
recommendation, the city council designated the most sensitive third of the
Austin region—land that drains into Barton Springs and the Highland
Lakes—as a Drinking Water Protection Zone. The remaining two-thirds they
designated a Desired Development Zone, which included the urban core,
commercial corridors, and the central business district. 

C O N S E R VATION FOR WATER QUALITY AND SMART GRO W T H

Even as Austin voters were trying to strengthen development regulations, they
w e re also moving to protect the watershed through land acquisition. Since 1980,
six studies have recommended that Austin acquire undeveloped pro p e rt y. A
1991 poll jointly sponsored by the Trust for Public Land and Citizens for Open
Space, a local environmental group, revealed that Austin residents favored open
space acquisition—particularly to protect water quality and secure re c re a t i o n —
and that they would approve increased pro p e rty taxes to pay for the land. In
1992, in the same election in which voters approved the SOS ordinance, they
also approved a $20-million bond act for a new Barton Creek Wi l d e rness Park,
which would protect the most critical areas around the springs.

In 1998, voters approved several other land-protection funding meas-
ures. Proposition 2, approved in May, authorized a $65 million revenue
bond to purchase land and easements within a 15,000-acre, hourglass-
shaped buffer zone—an area almost entirely within the Drinking Water Pro-
tection Zone designated by Austin’s Smart Growth Initiative. Funding for the
measure comes through an increase in residential water rates that increases
the average water bill by approximately $1.20 per month. In November vot-
ers passed a second series of propositions to also generate funds for land
protection. While the primary purpose of those purchases is to provide land
for recreation and flood control, they also help protect the watershed. 

SOS’s Grant Godfrey believes that voters passed these measures because
they appealed to both business people and environmentalists. “The business
community and environmental groups found something to agree on,” God-
frey says. “There was a growing understanding in our business community,
particularly the high-tech sector, that quality of life—the fact that Austin is
a pleasant place to live—is an important lure for their employees and helps
keep the economy vibrant.”

DEFINING LANDS FOR A C Q U I S I T I O N

The goal of Austin’s 15,000-acre watershed buffer is to protect both drink-
ing water supplies and the cleanliness of the Barton Springs segment of the
Edwards Aquifer. According to modeling projections, if the 15,000 acres
were developed, the Barton Creek watershed could receive an additional
300 to 700 tons of sediment each year.

A 1991 poll revealed that
Austin residents favored open

space acquisition—
particularly to protect water

quality and secure
recreation —and that they
would approve increased

property taxes to pay 
for the land

© ERIC BEGGS

By early 1990s,Austin residents and officials

realized regulatory tools were not enough to

preser ve water quality . 1992 voters appr oved

a bond issue to protect popular Barton

Springs pool.
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Barnegat Bay
Protecting a Coastal Ecosystem

New Jersey is the most densely populated of all the states, and is also the
one with the highest number of federal Superfund sites—a legacy of its

chemical and petroleum industry. With large areas of sandy, porous soils,
New Jersey leads the nation in the percentage of landmass classified as high-
ly vulnerable to water pollution. According to EPA’s Index of Watershed In-
dicators, more than two-thirds of the state falls into the most serious
category for water-quality risk. The state depends heavily on groundwater
for drinking, and New Jersey residents have demonstrated a high level of en-
vironmental awareness—state environmental policies have historically linked
land use and water protection. 

Covering more than 450 square miles of tidal shoreline, back-bay is-
lands, marsh creeks, and pine and oak forests, the Barnegat Bay region ex-
emplifies the conflict between development and natural resource
conservation in New Jersey. With a resident population of 450,000, which
doubles (and sometimes triples) during the summer, Barnegat Bay is a pre-
mier vacation destination for residents of New Jersey, Pennsylvania, and New
York. The Barnegat Bay watershed is located almost entirely within Ocean
County—with a small portion in Monmouth County—much of it within the
Pinelands Preservation Area, an area established in 1978 by Congress. 

Since 1950, Ocean County has been New Jersey’s fastest-growing coun-
ty, and this trend is expected to continue. Retirees in particular are attracted
to the county. Thousands of new homes have been built in recent years—

The Century Plan described 100 high-priority

conservation sites in the Barnegat Bay water -

shed.This early research on land-acquisition

priorities later helped guide EPA’s National

Estuary Pr ogram at Barnegat Ba y.
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periodic restrictions on swimming and shellfish harvests. 
The New Jersey Wetlands Act of 1970 protects, to some degree, the

bay’s salt marshes from alteration. Uplands and freshwater wetlands, how-
ever, suffer continuing assault from road construction, dredging, diking,
filling, and lagoon construction. Proposed land conservation is expected to
eventually integrate uplands, freshwater areas, and saltwater marshes into
healthy ecosystems.

“Rapid urban sprawl is greatly affecting the watershed,” says David
Friedman, director of Ocean County’s Soil Conservation Service. One study
currently underway by the service demonstrates that rainwater is simply ab-
sorbed by the watershed’s undisturbed wooded terrain. “But any kind of de-
velopment—not just paved areas, but also lawns, golf courses, athletic fields,
and the like—compacts this soil so that water cannot percolate through it,”
Friedman says. “We’re seeing greatly increased flows in stormwater basins
and saltwater intrusion in wells. At one time, our porous soils were a natural
flood control.”

In 1987, the New Jersey Legislature ordered a study of the environmen-
tal threat to the Barnegat Bay watershed. By 1993, this and other studies led
to a Watershed Management Plan that addressed watershed management,
sensitive area protection, water area and use, fisheries management, public
access, public participation and education, and research and monitoring. The
plan also a led to the inclusion of Barnegat Bay in EPA’s National Estuary
Program (NEP), and a NEP Comprehensive Conservation and Management
Plan is currently under development.

H O W LAND CONSERVATION FITS IN

The strong reliance on drinking-water wells, coupled with the need for clean
water for wildlife habitat and protection of the bay ecosystem, means water
treatment alone is an impractical solution to the problem of nonpoint-source
pollution within the Barnegat Bay watershed. 

The 1993 state Watershed Management Plan called for acquisition of
sensitive areas by both public and private entities, in addition to the imple-
mentation of “best management practices” as buffer zones to protect water-
ways from human impact and reduce pollutants reaching the bay. The plan
envisioned that buffer zones would be created through government regula-
tion or the purchase of conservation easements. In practice, the purchase of
easements—or of land in fee—has turned out to be the most effective way to
create waterway buffers. 

Another catalyst for land conservation was publication of “The Century
Plan–A Study of One Hundred Conservation Sites in the Barnegat Bay Wa-
tershed” in 1995. Published by the Trust for Public Land as part of a long-
term protection effort, the Century Plan described 100 high-priority
conservation and public-access sites in need of protection. A 1997 follow-up
report, “Beyond the Century Plan—Biological Studies and Land Conserva-
tion of the Barnegat Bay Watershed,” identified other vulnerable lands as
determined by studies by Herpetological Associates, Inc., and the Rutgers
University Institute of Marine and Coastal Sciences. These studies identified
the top ten areas for priority protection on the basis of five criteria:

“Rapid urban sprawl is
greatly affecting the

watershed. But any kind of
development—not just paved

areas, but also lawns, golf
courses, athletic fields, 

and the like—compacts this
soil so that water cannot

percolate through it. 
We’re seeing greatly increased

flows in stormwater basins
and saltwater intrusion in

wells. At one time, our porous
soils were a natural

flood control.”

DAV I D FR I E D M A N, director of 

Ocean County's Soil Conservation Service

including 72 senior citizen communities with more than 52,000 units. The
Rutgers University Center for Urban Policy Research estimates that by the
year 2010, the county population will reach 575,000.

Development patterns vary tremendously, leading to varying types of
nonpoint-source pollution. Development is heavy in the northeast and on the
barrier islands; sparser in the southeast, where there are areas of critical
habitat; and of very low density in the west, much of which is protected by
the Pinelands Preservation Area. 

Barnegat Bay itself is a coastal estuary (some scientists label it a lagoon)
roughly forty miles long and one to four miles wide. In the bay, fresh- and
saltwater combine to create a delicately balanced and productive aquatic en-
vironment—shallow enough for sunlight to reach the bay floor. About 75
percent of the bay is less than six feet deep at mean low tide, while overall
depth varies from three to twenty feet. The bay is an important source of
flounder, weakfish, bluefish, clams, and blue crab. 

A nearly unbroken chain of barrier islands between the bay and the
ocean creates an extraordinarily low rate of tidal exchange, with a complete
turnover of water only about once in every 50 days. This prolongs the length
of time pollutants remain in the bay.

THE T H R E A T FROM DEVELOPMENT

While wildlife waste and discharge from power boats contribute to
the degradation of Barnegat Bay, the primary threat to water quality
is development and associated activities: vehicle use, lawn and garden
maintenance, and septic systems. This degradation is exacerbated by
local zoning that encourages low-density development, so that the in-
crease in pollution outpaces the rate of population growth. 

Drinking water in Ocean County is drawn from underground.
It is estimated that 66 percent of the population is served by devel-
oped water systems—either public or private—while the remaining
34 percent rely on domestic wells. Overpumping of freshwater is
responsible for some shallower wells being contaminated by salt-
water intrusion, and has been linked to the loss of wetland habitat
for wildlife. 

The state has determined that, in some areas, private wells less
than 200 feet deep may be contaminated with mercury, believed to
have come from pesticides, incinerator plumes, landfill runoff, and
military bases. Some wells have been closed due to contamination
from nearby Superfund sites, such as the huge site at the Ciba-Geigy
chemical plant near Toms River, the county seat. There are more than
300 contaminated sites requiring cleanup in Ocean County including
13 federally designated Superfund sites. 

The same polluted runoff that threatens drinking water in Ocean
County also threatens the Barnegat Bay ecosystem, particularly in
light of the bay’s lengthy flushing cycle. According to the local Water-
shed Management Plan, nutrient runoff feeds excessive phytoplank-
ton growth, with resulting turbidity. Bacterial pollution is also
evident, as indicated by water-quality monitoring, and has led to

Covering more than 450 square miles of tidal

shoreline , back-bay islands,marsh creeks,and

pine and oak forests,the Barnegat Bay region

exemplifies the conflict between de velop -

ment and natural resource conservation in

New Jerse y
© DWIGHT HISCANO
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G E N E R AT I N G L O C A L F U N D S

More recently, Ocean County has begun its own land-acquisition program.
Because the county has not had a dedicated source of land-protection fund-
ing, it has not been eligible for grants from New Jersey’s $1.5-billion Green
Acres program, first approved by New Jersey voters in 1961. Green Acres
grants go to counties and municipalities that are able to match funds from
a local Open Space Trust Fund. The creation of such funds is specifically
authorized by the state legislature.

As part of its continuing effort to protect land in the Barnegat Bay wa-
tershed, TPL recommended that Ocean County create an Open Space Trust
Fund—to acquire farmlands and natural open space and to make itself eligi-
ble for Green Acres grants. To overcome the reluctance of county officials to
impose a new tax for land conservation, TPL engaged a local polling firm,
which found that voters favored the concept—even those who had been ex-
pected to oppose any new property tax. However, the poll also showed that
support dropped off for a tax much greater than one cent per $100 property
tax valuation. 

At the same time, TPL helped form a citizens’ advisory committee made
up of leaders from diverse constituencies. The committee established the
Ocean County Partnership for Natural Lands, which conducted a public
education program in support of the Open Space Trust Fund. TPL and the
committee worked with the county freeholders—New Jersey’s county-level
elected officials—to develop a funding measure for the November 1997 bal-
lot. As a result of this work, 61 percent of Ocean County voters approved
a Natural Lands Trust. Financed by a new property tax of 1.2 cents per
$100 of valuation, the measure is expected to raise nearly $4 million annu-
ally to protect the region’s watershed and agricultural lands.

According to Dave McKeon, Ocean County’s assistant director of plan-
ning, “the new tax received broad support in large part because of TPL’s
Century Plan.” He adds, “there was no vocal opposition, and the measure
even received wide support from chambers of commerce across the county.”
The amount of the new tax was carefully set based on the results of public
opinion surveys. “We’re a rapidly growing county,” McKeon observes, “but
people realized we were shooting ourselves in the foot. The development was
detracting from the qualities that drew people to live here in the first place.”

The county and TPL are working to get the trust fund underway. The
state was a partner in its first two acquisitions in late 1998, and the pace is
picking up in 1999, with several new proposals to put through the county’s
selection matrix. The matrix stresses water supply—with an emphasis on the
protection of wellhead and recharge zones—as well as the preservation of
aesthetic values and the county’s rural nature. Only natural lands, or ease-
ments on natural lands, will be purchased, and public access will be guaran-
teed. No development will be allowed on the purchased properties.

“Ocean County voters and their elected officials understand very well the
need to pre s e rve our lands, our ocean beaches, and our water supply,” says
f o rmer Ocean County freeholder John Bartlett. “The Natural Lands Tru s t
Fund allows the county to take a leadership role in deciding how to do this,

To overcome the reluctance 
of county officials to 

impose a new tax for land
conservation, TPL engaged
a local polling firm, which

found that voters favored the
concept—even those who 

had been expected to oppose
any new property tax.

• importance to water quality;
• importance as wildlife habitat;
• level of disturbance, with preference to undisturbed properties;
• adjacency, or proximity to already protected properties; and
• size, with a pre f e rence for pro p e rties large enough to offer significant benefit.

Working with willing landowners and federal, state, county, and munici-
pal authorities, to date TPL has protected 31 properties totaling over 5,500
acres within the watershed.

Some of the lands recommended for acquisition in the Century Plan have
been protected with federal funds, and are now included in the Edwin B.
Forsythe National Wildlife Refuge—established by the 1986 Emergency Wet-
lands Act. Designed to provide habitat for migratory fowl, this refuge now
includes about 43,000 acres. Two sources of federal funds are used for ac-
quisition of wetlands and adjoining uplands within its 52,000-acre author-
ized boundary: the Land and Water Conservation Fund and the Migratory
Bird Conservation Fund. Another important source of funding was the set-
tlement of a water-pollution lawsuit with a local pharmaceutical company,
which generated $1.2 million for land protection within the watershed.

“We buy land as it becomes available within our authorized boundary,”
says refuge director Steve Atzert. “And, while we have condemnation rights,
we much prefer to work with willing sellers to avoid bad will in the commu-
nity.” With TPL’s assistance, the refuge recently acquired a 350-acre site
from AT&T for over $1 million, and is negotiating with the state of New
Jersey to buy a 500-acre game farm.

To date, using money from all sources, approximately 120,000 acres
have been acquired within the Barnegat Bay watershed for state and federal
protection.

New Jersey enjoys a long history of land
conservation to protect watersheds and
meet other public goals.The state passed
its first open-space bond act in 1961,and
has passed nine additional bonds in the
years since.The most recent of these —
approved by voters in November 1998—
is expected to generate $1 billion to pro-
tect one million acres,half of the state’s
remaining open land.These funds are dis-
tributed through New Jersey’s Green
Acres land-protection program.

In 1989,the state legislature approved
a mechanism whereby communities could
create Open Space Trust Funds supported

by local property taxes,and in 1996 the
legislature stipulated that these communi-
ties should receive preference for state
Green Acre awards through a Green
Acres Planning Incentive Program.The
program provides grants to support up to
25 percent of approved land-conservation
and outdoor-recreation projects and
offers 2 percent financing for the balance.
To date, 16 of 21 New Jersey counties
and 91 of 566 municipalities have
approved local funding for open space
acquisition.

New Jersey has also been in the fore-
front of efforts to protect water.The

Pinelands National Reserve—which
stretches 1.1 million acres across seven
southern New Jersey counties—was cre-
ated by a state-federal partnership in
1979.One purpose of the reserve is to
protect the region’s 17 trillion-gallon
aquifer. Land and water are protected in
part through public ownership, and in part
through regulation of development.
During the 1990s,the state developed a
water supply master plan,“Water for the
21st Century,” which calls for a compre-
hensive Watershed Management Plan for
each of the state’s 20 watershed manage-
ment areas.

NEW JERSEY IS A LEADER IN LAND CONSERVAT I O N
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THE IMPORTANCE OF THE NATIONAL ESTU A R Y PR O G R A M

EPA’s National Estuary Program (NEP) has provided important coordination
for the diverse protection activities within the Barnegat Bay watershed. NEP
plays the role of convener and facilitator, with NEP committees including all
major players: politicians, appointed officials, scientists, environmentalists,
and members of public interest groups. Together, they develop and imple-
ment the Comprehensive Conservation and Management Plan (CCMP), the
goal of which is to restore and protect the bay.

“NEP brings people together in a very important way,” says Bob Scro,
director of the Barnegat Bay NEP. “It brings the issues to the table, and they
are dealt with effectively.” Because NEP is a national program, a NEP des-
ignation has helped validate the severity of the bay’s problems and has
enhanced the credibility of proposed solutions. “Another benefit,” Scro adds,
“is access to NEP’s national network, which provides insight and guidance
for problem-solving.”

According to Bob Dieterich, co-
ordinator of the Barnegat Bay study
for EPA Region 2, “the NEP paral-
lels and incorporates the land acqui-
sition approach of TPL and other
groups with three criteria—habitat
loss, water quality and supply, and
competing used.” Dieterich adds,
“there is a strong interest in main-
taining a clean water supply and a
strong commercial fishing industry.”

NEP’s Science and Technology
Advisory Committee has also gath-
ered important data on the bay—
including data from volunteer water-
quality monitors—and has interpret-
ed it through a GIS mechanism.
NEP’s CCMP will be in draft form
in 1999, according to Scro. “Once
complete, it will be a consensus doc-
ument that guides water resource
decisions and policy related to the
bay for years to come.”

Abandoned subdivisions reflect efforts to

protect water quality and natural lands

around Barnegat Ba y.

“The National Estuary
Program brings people

together in a very important
way. It brings the issues to the

table, and they are dealt
with effectively.”

BO B SC RO, director of  

the Barnegat Bay NEP

working with private groups like TPL, and state and federal govern m e n t s.
F o r the public’s support to continue, the f u n d ’s purchases must have a cre d i-
ble scientific basis and must re p resent a broad consensus of county intere s t s . ”

DEFINING LANDS FOR A C Q U I S I T I O N

The land-acquisition program in the Barnegat Bay watershed has been guided
by an abundance of scientific studies that have helped prioritize parcels for
acquisition. These include studies commissioned by TPL as well as studies by
the U.S. Geological Surv e y, the New Jersey Department of Enviro n m e n t a l
P rotection, the Pinelands Commission, and the National Estuary Pro g r a m .

One early effort was launched by the Pinelands Commission, which in
the mid-1990s obtained an EPA Wetlands Program Development Grant to
develop a new tool for assessing the impact of development on wetlands
within the watershed. Developed by Robert Zampella of the Pinelands Com-
mission and Richard Lathrop of Rutgers University, the tool used a cumula-
tive approach to assess the ecological integrity of wetland systems and the
potential effects on them of future land use. 

Some scientific data has come from volunteers who monitor ecological
conditions in the bay and provide elected officials and resource managers
with updates on the health of the bay. Volunteer monitoring programs in-
clude the Barnegat Bay Watch Monitoring Program (established under the
state’s Watershed Management Plan) and the Alliance for a Living Ocean.
This data is useful to scientists investigating nonpoint-source pollution, nu-
trient enrichment and eutrophication, and the development and distribution
of algal blooms within the bay. It is also used to help identify critical wildlife
habitat. In addition to providing scientific data, volunteer programs heighten
public awareness and understanding of the importance of Barnegat Bay, and
the need for proper management. 

FUNDING FOR BARNEGAT BAY LAND AC Q U I S I T I O N

Source Program Amount

Federal Land and Water Ranges from $0–$4 million/yr.
(USFWS) Conservation Fund

Migratory Bird Approximately $200–$400k/yr.
Conservation Fund

State-DEP Green Acres Program $98 million annually

Ocean County Open Space Trust Fund $3.8 million/yr.

Private Ciba-Geigy Acquisition Fund $1,975,000

Ciba-Geigy Grant Fund $525,000

Individual Donors $60,000/yr. average

Foundations $500,000/yr. average
Barnegat Bay residents ha ve been successful

in attracting and le veraging land conservation

funds from federal,state , and local sources.
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the area,” Odom says. “It is to us as Central Park is to Manhattan, only
more so—it’s not only our recreational oasis, but also the source of our
drinking water.”

THE T H R E A T FROM DEVELOPMENT

Mountain Island Lake’s water quality ranks in the state’s highest category—
unusual for its urban setting. The main reason for this purity is that the
Catawba River’s bright red sediment—derived from red Piedmont soils—
settles out at Lake Norman, a much larger reservoir immediately upstream. 

One illustration of the lake’s purity—compared to that of the river—can
be found in the experience of the city of Gastonia, which recently relocated
its water intake from the river to the lake. Since then the city has saved
$250,000 annually in water-treatment costs. To help secure this long-term
saving, Gastonia recently authorized $9.5 million in revenue bonds to pro-
tect a key tract just 1,000 feet upstream of its water intake.

The greatest threat to the lake’s water quality, however, comes from
rising population and increasing development, which is spreading out from
Charlotte through Mecklenburg County and, to a lesser extent, through
Gaston and Lincoln counties. While some land has been protected on the
lakeshore by conservation efforts dating from the ’70s, other land remains
unprotected. Development also poses a danger along 125 miles of streams
that feed the lake. Development on these streams could dump tons of sedi-
ment, lawn chemicals, bacteria, and other nonpoint-source pollutants into
the water supply. For example, McDowell Creek—one of the lake’s main
tributaries—already carries sewage nutrients from a Mecklenburg County
treatment plant, along with large quantities of silt from subdivision devel-
opment upstream.

But as development forces land values to rise, major landowners feel
pressure to sell watershed land for housing, shopping centers, and golf
courses. One landowner feeling such pressure is Crescent Resources, a devel-
opment subsidiary of Duke Energy—which also owns Duke Power, and
holds substantial acreage in the watershed. 

Efforts to protect Mountain Island Lake began in the 1970s, when
Mecklenburg County passed a $20-million bond package to create parks and
greenways, mostly on the lake’s east side. In that same decade, CMU also
launched a small land-acquisition program in the watershed. Each year
$50,000 from the utility’s capital improvement budget goes to protection of
land in the watershed, particularly on the eastern lakeshore where the CMU
intake is located. This land—managed by the Mecklenburg County Parks
and Recreation Department—now totals 2,700 acres. Regulations permit
only low-impact recreation, such as canoeing, fishing, and hiking. 

A UNIQUE STATE FUNDING SOURCE

But while Mecklenburg County’s expanding tax base has enabled a small land-
acquisition program, Gaston and Lincoln counties have remained more ru r a l ,
with fewer re s o u rces to buy land on the western side of the lake. One potential
s o u rce of funds for these communities was created in 1996, when North Car-

“There’s tremendous diversity
of wildlife—white-tailed deer,

red-tailed hawks, rare
and endangered flowers. 

The lake is the crown jewel of
the area. It is to us as 

Central Park is to Manhattan,
only more so– it’s not only 

our recreational oasis, 
but also the source of our 

drinking water.”

FO U N TA I N OD O M, state Senator

Mountain Island Lake 
Safeguarding a Pristine Reservoir

The Catawba River rises in the rugged mountain country that provided
the backdrop for the Civil War novel Cold Mountain and follows a

course east and south through North Carolina. More than 1.5 million people
depend on the river for drinking water, recreation, electrical power, and
wastewater disposal. In North Carolina, Duke Power Company has created
eleven dams and reservoirs along the Catawba.

Mountain Island Lake is the most downstream of these reservoirs: a
meandering, wide area formed by the power dam at the river’s southern end.
More than a half-million people draw water from Mountain Island Lake,
and by 2010 more than 700,000 are expected to do so. The Charlotte–
Mecklenburg Utilities (CMU), which located its main intake on the lake in
1920, reports that water demand from its customers is currently growing at
5 to 7 percent per year.

Three counties border the lake. To the east is Mecklenburg County,
home to the rapidly developing Charlotte metropolitan area; to the west,
Gaston County—home to the smaller city of Gastonia—and rural Lincoln
County. The lake and its environs also offer recreation and other public
benefits to residents of these counties, and much of the lake’s eastern side is
managed by the Mecklenburg County Parks and Recreation Department as
a natural and cultural preserve. 

“There’s tremendous diversity of wildlife—white-tailed deer, red-tailed
hawks, rare and endangered flowers,” says State Senator Fountain Odom,
whose district encompasses the eastern side of the lake and who has been
working to protect it for nearly 30 years. “The lake is the crown jewel of

E f fo r ts to protect watershed land at Mountain

Island Lake go back to the 1970s.This 2,700-

acre park protects land near the water intak e

for the city of Charlotte .
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o l i n a ’s General Assembly created the Clean Water Management
Trust Fund, the nation’s first state funding program dedicated
exclusively to water-quality pro t e c t i o n .

The fund—created in response to several high-profile
water-pollution events in North Carolina—guarantees a mini-
mum of $30 million per year of general revenues to state agen-
cies, local governments, and nonprofits for water-protection
projects. Grants are made for the acquisition of land and ease-
ments for riparian buffers to protect urban drinking-water
supplies, as well as for the repair or replacement of failing
wastewater treatment and septic-tank systems. As of early
1999, grants from the fund totaled $92.5 million—about
40 percent of this for land acquisition alone. 

In 1998, Gaston and Lincoln counties, working with the
Centralina Council of Governments and TPL, obtained full funding from the
Clean Water Management Trust Fund to buy a key 1,231-acre Mountain
Island Lake property from Crescent Resources for $6.15 million. The acqui-
sition of six miles of frontage on the lake’s less-protected western shore
increased public ownership of the shoreline to 53 percent. 

COMMUNITY SUPPORT

Important support for this land acquisition came from the Initiative for
Mountain Island Lake, a grassroots effort spearheaded by the Catawba
Lands Conservancy, the Carolinas Land Conservation Network, the Com-
munity Foundation of Gaston County, the Foundation for the Carolinas, and
the Trust for Public Land. 

The initiative—which includes major public education and fundraising
components—is focused on protecting critical watershed parcels through the
acquisition of land or easements—either through donation, or by purchase
from willing sellers. Organizers hope to pioneer a new model for cooperative
management among the watershed’s several jurisdictions. The ultimate goal,
according to Senator Fountain Odom, is to more than double current public
holdings—to 10,000 acres—and to institute strong land-use regulation to
guide development on key private parcels.

The initiative’s leadership council includes the former publisher of the
Charlotte Observer, the chairmen of the Gaston and Lincoln county commis-
sions, the director of the Charlotte/Mecklenburg County Utility District, the
director of the Foundation for the Carolinas, and the director of the Cataw-
ba Lands Conservancy.

DEFINING LANDS FOR A C Q U I S I T I O N

In 1998, the Carolinas Land Conservation Network (CLCN) and the
Centralina Council of Governments developed a model to identify priority
lands for protection. Developed with TPL’s support, the computerized Geo-
graphical Information System (GIS) organizes detailed data from the entire
watershed—including information on land ownership and development
regulations. Developed with guidance from an 18-member scientific steering
committee, the GIS prioritized stream segments within the watershed based

The Carolinas Land Conservation Network

and the Centralina Council of Go vernments

developed a model to identify priority lands

for protection at Mountain Island Lak e.

In addition to protecting water quality , con -

ser ved land at Mountain Island Lake supports

public recreation for the region’s gr owing

population.

Developed with guidance
from an 18-member scientific

steering committee, 
the GIS prioritized stream

segments within the
watershed based on basin size,

detention time, presence of
adjoining wetlands, 

and maximum potential
amount of impervious cover

based on local zoning.

© KEN SHERMAN
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Indian River Lagoon
Restoring a Damaged Estuary

The Indian River Lagoon is actually a system of lagoons stretching for
more than 150 miles down the east coast of Florida. The northern half

of the system, roughly centered on Cape Canaveral, includes Mosquito La-
goon and the misnamed Banana and Indian Rivers—not rivers at all, but es-
tuaries set off from the sea behind barrier islands. In its southern half, the
system narrows to a slender continuation of the Indian River, which forms
a portion of the intracoastal waterway to the point where the barrier islands
disappear near Palm Beach. 

Indian River Lagoon traverses six counties—Volusia, Brevard, Indian
River, St. Lucie, Martin, and Palm Beach—and two of the state’s five water-
management districts. The total watershed includes 356 square miles of
lagoon surface and 1,901 square miles of surrounding basin. The terrain com-
prises coastal ridges, barrier islands, natural and artificial inlets, impounded
marshes, drainage canals, and seagrass habit. Home to more than 4,300
species of plants and animals, the watershed also contains 20 percent of the
remaining mangrove forest on the U.S. east coast.

The lagoon and its connecting uplands, marshes, and wetlands forms

Rich in habitat for both marine and shor e

species,Indian River La goon is threatened b y

man-made changes to the region’s hydrolo gy

and by pollution from de velopment.

on basin size, detention time, presence of
adjoining wetlands, and maximum po-
tential amount of impervious cover
based on local zoning. Three maps were
generated, based on differing degrees of
future development. The maps suggested
which parcels should be protected to
guarantee maximum water quality in
various stream segments.

According to Owen Furuseth, pro-
fessor of geology at the University of
North Carolina and director of the mod-
eling project for CLCN, “With this in-
formation in hand, local governments
can steer development away from areas
with the greater water-quality risk, and
conservation groups can focus on the
most environmentally sensitive lands for
conservation.”

CONTINUING EFFOR T S

Local eff o rts to protect Mountain Is-
land Lake take place in the context of
N o rth Caro l i n a ’s water-supply pro t e c-

tion program. Under the state’s Water Supply Watershed Protection Act,
all local governments having land-use jurisdiction within a water- s u p p l y
watershed must adopt a management plan for that watershed. “While the
state can levy fines or other sanctions on localities that do not implement
its 1992 watershed regulation, most have [implemented them] voluntari-
l y,” says Steve Zoufally, director of the North Carolina Department of En-
v i ronment and Natural Resourc e ’s Water Supply/Watershed Pro t e c t i o n
G roup. “Localities must adopt the state rules as a minimum,” Zoufally
notes, “but may develop more stringent ones of their own.”

The situation in the town of Huntersville, in Mecklenburg County north
of Charlotte, illustrates this program. The town—which has extraterritorial
jurisdiction over a significant portion of the Mountain Island Lake water-
shed—developed zoning and subdivision ordinances that rank lands accord-
ing to their sensitivity relative to watershed protection. “Development
pressure is high in this area,” confirms Ann Hammond, Huntersville’s chief
planner, “particularly in areas closer to the river and lake, and land-use regu-
lations are not popular.”

For this reason, Huntersville is seeking authorization from the legislature
for a transfer-of-development-rights program. While this program is intended
primarily to pre s e rve the rural heritage lands, it would also produce signifi-
cant water-quality benefits and would complement land-acquisition pro g r a m s
being carried out by CMU and other entities within the watershed.

N O RTH CA RO L I N A
Clean Water Management Trust Fund

1997 & 1998 Gra n t s

LAND ACQUISITION

Buffers 
$65,968,049

Greenways 
$4,156,000

Easements 
$1,828,300

Planning
$3,737,573

Stormwater
$11,229,257

Wastewater
$39,874,740

Public Program Coordination
$1,205,000

North Carolina’s Clean Water Mana gement

Trust fund is the nation’s first state funding

program dedicated exclusively to water -

quality protection.A substantial portion of

funding has gone to watershed acquisition.

2 3

Restoration
$19,510,353
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a functional ecological system that no longer functions in
a completely natural way. Humans have drained wetlands
to establish citrus groves and impounded saltwater marsh-
es to control mosquitoes. In the first half of the 20th
century, six districts ditched and drained the coastal land-
scape for flood control or to prepare the land for farming.
In some places humans have also altered the western
boundary of the watershed: surface waters that once
flowed into other basins, such as the St. Johns River and
Lake Okeechobee, are now diverted into the lagoon.
Today, up to 60 percent of the Indian River Lagoon
drainage basin consists of artificially extended water-
shed—which now contains two and a half times as much
land as it did in 1916. 

THE T H R E A T FROM DEVELOPMENT 

Population in the vicinity of Indian River Lagoon increased by more than
124 percent between 1970 and 1990, and is expected to reach nearly one
million inhabitants by the year 2010. The region’s twelve major urban cen-
ters include two of the nation’s fastest-growing cities—Palm Bay and Port
St. Lucie—and development pressure is particularly strong for single family
homes along waterways. The Kennedy Space Center, at Cape Canaveral in
Brevard County, has attracted much of the area’s development. 

In 1990, Florida passed the Indian River Protection Act, which required
that point-source pollution from municipal wastewater plants be eliminated
by 1996. Today most of the pollution within the watershed comes from
upland development—pollution exacerbated by the manipulated hydrology
of the basin. Freshwater flow to the lagoon has been greatly increased by
drainage projects, altering the salinity of the lagoon. Increased freshwater
flows also have increased the flow of nutrients, metals, pesticides, suspended
solids, and organic stains from developed areas in the basin. Nonpoint
sources—stormwater and tributary discharges—now make up more than
60 percent of pollutants found in the Indian River ecosystem.

Degradation of the lagoon became apparent by the mid-1970s. In 1981,
a symposium on the future of the ecosystem led to formation of the Marine
Resources Council of East Central Florida, a coalition of residents working
to set priorities for the estuary’s protection. Council workshops between
1985 and 1990 helped raise public awareness of the lagoon’s problems and
generated recommendations for the government action. In response, Gover-
nor Bob Graham formed the Indian River Lagoon Field Committee, whose
findings prompted passage of the state’s Surface Waters Improvement and
Management (SWIM) Act in 1987. 

The goal of the SWIM program—authorized under the Act—is to up-
grade water quality, improve or maintain existing natural conditions, and
protect threatened and endangered species—not only in Indian River Lagoon
but in five other aquatic ecosystems across the state. The program develops
and directs a recovery plan for the ecosystems, including nonpoint pollution

Today most of the 
pollution within the

watershed comes fro m
upland development .

Nonpoint sources now make
up more than 60 percent
of pollutants found in the 
Indian River ecosystem.

In addition to offering ir replaceable wildlif e

habitat,Indian River La goon pr ovides close-

to-home recreation for 12 cities along its 150-

mile length.
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gered species, but they draw the line at development that’s going to harm
their use of the waterways.” This public awareness has enabled Florida to
weather the anti-environmental backlash of the mid-1990s, Higgs believes.
“Even the most extreme property rights advocates now recognize that pro-
tecting our waterways and the lands that affect them is a fundamental con-
cern for our Florida public.”

While some earlier land-acquisition efforts tended to focus on either wet-
lands or uplands, EEL’s effort has tried to link marine and terrestrial ecosys-
tems, according to Duane DeFreese, the program’s former coordinator. “This
is one of the first local land-acquisition programs to look at public land
holdings as an integrated package,” DeFreese says, “one that forms a conser-
vation network, as opposed to a collection of individual parcels.” The pro-
gram—about 75 percent complete—has protected 15,000 acres, and while
the tax has not produced as much money as was projected, those funds have
been leveraged with support from the state’s P-2000 program. 

One key to the EEL program’s success was the rigor with which its sci-
entific experts chose the lands to be acquired, DeFreese believes. The group
had sought a quantitative method to select target parcels, but was unable to
do this because of the need to include such unquantifiable considerations as
politics, local economic needs, and existing landownership. In the end, selec-
tion was based on qualitative criteria including the presence of endangered
species, connection to other parcels, importance to native communities, and
the parcel’s role in the larger ecosystem. Many critical wetlands and man-
grove marshes have been restored as a result of the program—including for-
mer mosquito impoundments that have become once again the nursery and
refuge for important fish species. 

A BLUEWAY FOR INDIAN RIVER LA G O O N

In the early 1990s, Indian River Lagoon’s six coun-
ties and two water management districts with the
cooperation of the National Estuary Program (NEP),
jointly developed a sweeping proposal for state
CARL funding to create an Indian River Lagoon
B l u e w a y. Through acquisition of almost 9,000 acre s
of wetlands and uplands—626 parcels in 45 targ e t e d
a reas—Blueway lands would connect with other
public lands to form a natural buffer corridor along
the lagoon. Completed in two phases, the acquisi-
tions would cost a total of $54.5 million.

“NEP provided an umbrella for the counties and the districts to wrap
up all their efforts and pool their resources so that we can acquire the most
desirable lands remaining along the lagoon,” says Blueway project manager
Ken Berk. Berk works with the land acquisition division of the St. Johns
River Water Management District.

The NEP’s Comprehensive Conservation and Management Plan for
Indian River Lagoon notes that such a program “will be a critical step to-
w a rd protection, pre s e rvation, and restoration of the integrity, pro d u c-

INDIAN RIVER LAGOON BLUEWAY PRO J E C T
Local Funding and Summary of P a r cels 

P r oposed for A c q u i s i t i o n

County Amount Acres Tax Assessed Value
Volusia $20 Million 1,743.87 $11.627,487

Brevard $55 Million 4,256.67 $18,841,090

Indian River $26 Million 1,603.41 $12,220,000

St.Lucie $20 Million 793.19 $6,891,450

Martin $20 Million 459.90 $9,775,010

prevention and public educa-
tion. In 1991, Indian River
Lagoon was accepted into
EPA’s National Estuary Pro-
gram; planning and manage-
ment of the area is now
coordinated jointly by
SWIM and NEP.

A HIST O RY OF LAND
C O N S E R VA T I O N

In the early 1960s the feder-
al government began buying
land in the northern section
of Indian River Lagoon in

an effort to create a buffer around the Kennedy Space Center at Cape
Canaveral. Eventually, more than 140,000 surrounding acres will be protect-
ed—an important nucleus of natural lands that includes the Merritt Island
National Wildlife Refuge, one of Florida’s top tourist destinations. 

Acquisition of land by the state for conservation purposes goes back to
the 1970s, with the establishment of a series of programs that extend to this
day. The Conservation and Recreation Lands program (CARL), Save Our
Rivers, and funding programs such as the Florida Preservation 2000 Act of
1990 (P-2000)—and its extension, the Florida Forever program, approved in
May 1999—have all included the protection of water among their land-
acquisition goals. 

Originally formed as flood-control agencies, Florida’s water management
districts now play an important role in acquiring land to meet water-quality
standards. The St. Johns River Water Management District, for example, has
acquired over 100,000 acres of the Indian River Lagoon watershed with
state CARL funds, including a 30,000-acre buffer along the St. Sebastian
River, originally designed as a manatee protection program. 

In addition, all six counties in the watershed have adopted locally fund-
ed land-acquisition programs of between $20 million and $100 million since
the mid-1980s. 

ONE LOCAL FUNDING EFFORT

One ambitious local funding program is that of Brevard County, home to the
Kennedy Space Center and barrier island resort towns such as Cocoa Beach.
In 1990, a citizens group, Preservation Brevard, spearheaded the local fund-
ing effort after the group became alarmed at the disappearance of the coun-
ty’s biological diversity. In September 1990, voters authorized a $55-million
limited-tax bond for the county’s Environmentally Endangered Lands (EEL)
program. 

“Florida is wet,” observes Nancy Higgs, a Brevard County commission-
er. “People here are tied to the waterways—they love fishing, boating, and
just sitting on the beach. They may not focus much on an individual endan-

Efforts to protect Indian River La goon ar e

focused on both marine and ter restrial

ecosytems.

To protect the economic value and delicate

ecolo gy of Indian River La goon,each of its

fiv e bordering counties has dedicated funds

to land acquisition.

© DUANE DEFREESE
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ple, the St. Johns Water Management District has already bought more
than 1,000 acres in Blueway parcels. “We have to act quickly when pro p-
e rties are available,” DeFreese points out. “If we don’t, we may lose our
chance fore v e r.” 

NEP director Martin Smithson agrees that time is of the essence. “We
need to accelerate our land-acquisition programs today,” he says. “Flori-
d a ’s population projections are startling. We have to accomplish our
work over the next 10 to 15 years if we are going to outpace develop-
ment and gro w t h . ”

DUANE E.DEFREESE,HUBBS-SEAWORLD RESEARCH INSTITUTE

Primary Problems Impacts

Watershed Alteration Increased freshwater loading

Increased nutrient loading

Increased sediment loading

Increased toxicant loading

Altered hydrologic balance

Decreased water quality

Chronic physiological stress to organisms

Acute ecological impacts and associated
physiological stress to organisms during
isolated storm events

Habitat Modification and Destruction Direct loss of critical emergent and 
submergent habitats of structural and
functional importance

Habitat fragmentation

Functional isolation of marshes
(i.e. mosquito impoundments)

Decreased habitat heterogeneity

Sewage Discharge Increased nutrient loading

Increased toxicant loading

Acute and chronic phsyiological
stress to organisms

Bridge/Causeway Construction Alteration of water circulation and flow

Decreased water quality in isolated 
lagoon basins

Isolation and fragmentation of habitats

Potential genetic isolation

Human Population Growth Increased shoreline development

Over-use impacts

Habitat destruction for coastal construction

Over-Exploitation Population declines of commercially
valuable species

Global Change Climatic impacts on ecotonal characteristics

Rise in sea level

INDIAN RIVER LAG O O N

Human activity has profoundly altered the

Indian River La goon ecosystem.Cooperating

partners are seeking to mitigate these

changes through strategic land conservation.

t i v i t y, and biodiversity of the Indian River Lagoon’s re s o u rces for this and
f u t u re generations.”

Developing the Blueway proposal was a complicated eff o rt that grew out
of the Bre v a rd County EEL program. The six counties then formed the Indian
River Lagoon Land Acquisition Working Group, which spent several years in-
v e n t o rying private parcels along the lagoon’s waterways. This list—cataloging
thousands of pro p e rties worth a total of $300 million—was prioritized by a
seven-member committee of scientists and local experts, using a qualitative
ranking system similar to that used by the EEL program. Criteria included
size of parcel, natural re s o u rce value, quality of the land, presence of endan-
g e red species, ease of connection to public land, and manageability. Each par-
cel was evaluated using a three-tier analysis based on its value to individual
e n d a n g e red species, the local biological community, and the larger ecosystem.

The St. Johns River Water Management District—with funding from
NEP and the district’s SWIM program—is currently developing a Pollutant
Load Reduction Model as a more quantitative tool for land-acquisition deci-
sions in the Indian River Lagoon watershed. “It will take five years to estab-
lish, calibrate, and verify the model, which is based on data collected by the
district, the counties, and the U.S. Geological Survey,” says Joel Steward,
technical program manager for the district’s Division of Environmental Sci-
ences. Data collection is expected to be completed by the end of 1999 and
by 2002 the data will validate the model. “The model will provide a power-
ful tool for land-acquisition programs such as Blueway by allowing a more
specific targeting of stream segments and land parcels according to their con-
tribution to pollutant load,” Steward says. 

Former EEL coordinator Duane DeFreese believes such models are be-
coming important tools to show the relative costs and benefits of land acqui-
sition, and he sees the failure to develop basic modeling tools as a weakness
in land-acquisition programs nationwide. “We have to be able to show we
didn’t just pull parcel selections out of our pocket,” DeFreese points out.
“We must show that our decisions make basic economic sense. We put huge
dollars into buying land, and huge dollars into managing it once bought, but
we put very little into the kind of fundamental economic research needed to
show the value of these programs.”

“CARL funding for the Blueway acquisitions is by no means secure,”
DeFreese notes. The Blueway concept of linking a large number of parcels
to protect a single natural system is a relatively new and complicated one.
Blueway proponents have had to push for recognition of the intangible eco-
logical relationships that are the basis of their proposal. In addition, Flori-
da’s P-2000 program is being replaced by the new Florida Forever funding
program as the source of CARL funds, and the counties must push to main-
tain the project’s ranking through the transition. Fortunately, the Blueway
project enjoys strong public and political support and has been able to make
a strong economic case for land protection. A recent NEP study estimates
Indian River Lagoon’s annual value to local economies at $700 million. 

In the meantime, the Blueway partners are pushing ahead with acqui-
sitions while the land can still be acquired at reasonable cost. For exam-

F L O R I DA IS STRONG 
IN LAND

AC Q U I S I T I O N

Florida Preservation 2000 Act of
1990 will raise $3 billion by the end
of the century to buy natural lands
throughout the state. Funding was
achieved through the sale of revenue
bonds backed by a documentary
stamp tax on real-estate transfers.
Since 1990,about one million natural
area acres have been preserved.

Florida Forever is a ten year,
$3-billion program passed in May of
1999 to succeed P-2000.It helps fund
over half a dozen state land-protec-
tion programs,including:
• Conservation and Recreation Lands

(CARL):To conserve and protect
unique natural areas,endangered
species, wetlands,and recreational
lands, CARL receives one third of
the annual Florida Forever funds.
CARL also benefits from a trust
fund that receives about $40- to
$45-million each year from ear-
marked taxes.

• Save Our Rivers:Created in 1981
to buy land for conservation and
water quality purposes,the state’s
five water-management districts
handle acquisitions under this pro-
gram,in cooperation with the
Department of Environmental
Protection.Expected to have
acquired over 1.5 million acres by
the year 2000.

• Local Level Programs:Many coun-
ties,including the six on Indian
River Lagoon,acquire land for con-
servation,as do Florida’s five water
management districts.The county
programs rely on locally based
finance measures,usually through
voter-approved property taxes.



is being used as an economical
alternative to advanced water treat-
ment as a way of meeting or
maintaining EPA water-quality
standards. For example, the EPA
gave New York City the option of,
among other actions, buying up
large portions of its watershed in-
stead of building a filtration system
at a cost estimated as high as $8
billion. Similarly, EPA offered the
Massachusetts Metropolitan Dis-
trict Commission the option of
acquiring 25 percent of its watershed land as an alternative to a $200-
million filtration plant.

THE CASE FOR COST - E F F E C T I V E N E S S

Determining cost-effectiveness of land acquisition can be a complex chal-
lenge. In some cases, the benefits are clear: New York City hopes to avoid
building a huge $8-billion filtration facility by buying its watershed land;
Austin will avoid the cost of extending infrastructure to areas where it bans
development; and Gastonia, North Carolina, claims annual water treatment
savings of $250,000 by using pristine Mountain Island Lake as a source. 

Of course, the benefits of such purchases must be balanced with the cost
of protecting the land, with the loss of property tax revenue to the communi-
ty and, some might argue, with jobs lost due to lack of development. Still,
treatment for nonpoint-source pollution becomes increasingly complex and
expensive as development increases in a watershed. Control over the land
through acquisition often offers the best opportunity to restore land and pro-
tect water quality. For this reason, water managers cited in this report are
turning to land conservation when a funding program can be found to
match their needs.

Other benefits of land acquisition, while tangible, are more difficult to
quantify. In addition to protecting water quality, land conservation offers
multiple benefits to the public, including recreation, flood control, and the
preservation of wetland and forest habitats. Less tangible are the “quality of
life” values fostered by the Smart Growth movement. In Austin, for exam-
ple, one “plus” of land acquisition for voters—and for the high-tech indus-
tries that have been attracted to the area—was the opportunity to retain
open space around the city and to preserve an element of the Texas ranching
heritage. In Ocean County, New Jersey, voters who supported the creation of
the Natural Lands Trust were partly motivated by a desire to preserve the
rural character of their county.

Land acquisition also affords public agencies full access to, and control
of, land for restoration and other site manipulation—an issue key to Indian
River Lagoon managers in their effort to restore historic hydrologic patterns
and remove exotic species. 

Town Lak e, Austin, Te xas.Of the se veral ways

of protecting watershed land,acquisition

offers the best opportunity to open the land

for recreation.

© ERIC SWANSON

Discussion and Conclusions

Since the federal Clean Water Act of 1972, the nation has significantly lim-
ited industrial and municipal wastewater discharges. In recent years, non-

point-source pollution has been recognized as the most important remaining
source of U.S. water pollution, with clear links to agriculture and develop-
ment—particularly sprawl development. EPA’s 1998 Clean Water Action
Plan calls polluted runoff the worst water-quality problem in the United
States today.

One way to clean up water pollution from nonpoint sources is to build
costly filtration and water- t reatment plants. But for many communities, a bet-
ter way is to protect water at its source. Source protection can be achieved
t h rough “best-management” practices for farmers and industries, or thro u g h
regulation of development—such as limits on impervious cover, or re s t r i c t i o n s
on the size and type of developments in critical watersheds. However, a 1991
study by the American Water Works Research Foundation concluded that
land ownership offers the most effective long-term pro t e c t i o n .

The case studies show that land acquisition can be an effective tool for
controlling nonpoint-source pollution while meeting other goals and that the
case for land acquisition can be clarified and strengthened with specific data
that shows how land-conservation programs reduce pollution loading.

The case studies reveal common features that spell success for water-
shed-acquisition programs 

M U L TIPLE MO T I V ATIONS FOR LAND A C Q U I S I T I O N

In some instances land acquisition to protect water supplies is part of the
larger effort to “grow smart.” Smart Growth is a national movement that
seeks to direct development in ways that preserve critical open space and
natural resources. The Smart Growth program in Austin, Texas, for exam-
ple, was given strong impetus by the desire to protect the city’s watershed
lands. At the federal level, this Smart Growth role for watershed protection
is embodied in the Administration’s “Better America Bonds” proposal, which
cites water-quality protection as one use for the new funding. It is also recog-
nized in EPA’s proposal to create greater flexibility in the use of the Clean
Water State Revolving Fund, which might make more federal funds available
for land-acquisition projects.

In the case studies, decisions to move forward with a land-acquisition
strategy were made on the basis of cost-effectiveness, long-term protection,
and multiple benefits of land conservation. In Austin, for example, part of
the motivation for acquiring land was to preserve the remnants of the Texas
ranching culture; in Charlotte, maintaining the purity of Mountain Island
Lake has reduced water treatment costs for the surrounding municipalities;
for Barnegat Bay and Indian River Lagoon, an added benefit was the preser-
vation of the fragile coastal ecology. In the case of Indian River Lagoon,
planners tried to combine public recreational use on some tracts with strictly
limited access on more ecologically sensitive tracts. 

Beyond these case studies, in other parts of the country, land acquisition

Smart Growth is a national
movement that seeks to direct

development in ways that
preserve critical open space

and natural resources.
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Protection of Mountain Island Lake has

received broad public support.
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pollution and how it affects their communities. One effort to develop such a
road map is the Nonpoint Education for Municipal Officials (NEMO) pro-
gram, a joint venture of the University of Connecticut Cooperative Extension
System, with the university’s Department of Natural Resources Management
and Engineering, and the Connecticut Sea Grant College.

At the heart of the NEMO approach is a natural resource/watershed
inventory and an analysis of impervious cover that compares current levels
with projected levels estimated from zoning-based “build-out” analysis. “We
need to plan our open space areas, not just our developments,” says Jim
Gibbon, NEMO’s land-acquisition specialist. “Such planning lets people see
that not all public lands can be playgrounds—if, for example, they’re critical
to the watershed or an endangered species. It lets them see that avoiding im-
pervious cover in certain areas is vital to their water supply.”

Gibbon also notes that, while GIS and other modeling techniques can
be valuable educational tools, they are not always essential. “You can do an
adequate inventory with pencil and paper,” he says.

PUBLIC EDUCATION AND OUTREA C H

The land-acquisition programs in this report include a strong element of
community-based planning, as well as public outreach and education. With-
out public understanding and support for the link between water quality
protection and land conservation, development will prevail in the planning
process. And even if public officials are committed to land acquisition, vot-
ers, who are often asked to fund acquisitions, must also be educated. 

A local or national conservation group can be an effective vehicle for
public education. In Austin, for example, Save Our Springs—a coalition of
local environmental groups—lobbied the city for a strong nonpoint-source
ordinance and went on to support two successful land-acquisition bond
measures. In New Jersey, TPL’s Century Plan focused public attention on
Barnegat Bay’s disappearing habitat. At Indian River Lagoon, Florida, work-
shops organized by the Marine Resources Council raised public awareness of
ecosystem degradation and led to Florida’s Surface Waters Improvement and
Management (SWIM) Act and to a nomination of the watershed to EPA’s
National Estuary Program. And in North Carolina, the Mountain Island
Lake Initiative is actively supporting efforts to protect the lake’s pristine
water quality.

L E V E R A GING LOCAL FUNDING

In each of the four case studies, bonds or property tax surcharges were used
to protect watershed lands. These local funds were often leveraged with state
conservation funds through such programs as New Jersey’s Green Acres pro-
gram, Florida Forever (and its precursor, P-2000), and North Carolina’s
Clean Water Management Trust Fund. 

State programs of this kind are on the rise—in part because of incre a s-
ing public desire to protect water quality. In New Hampshire, for exam-
ple, the governor has proposed a two-year, $3-million Water Supply Land
C o n s e rvation Grant program, administered by the Department of Enviro n-

And, finally, land conservation is a permanent solution to water quality
problems, offering continued source protection through land management.

N E E D E D : A BASIS FOR DECISION-MAKING

The case for land conservation can be best made when good data provides
direction for targeting and monitoring land acquisition. The planners and
policymakers in the four cases relied for the most part on simple models or
matrices to make land-acquisition decisions. At Mountain Island Lake, for
example, stream segments within the watershed were prioritized based on
four factors: basin size, detention time, presence of adjoining wetlands, and
maximum potential amount of impervious cover based on local zoning.
Landownership data was also considered in planning acquisitions. Ocean
County, New Jersey, has developed a land-acquisition matrix that stresses
water supply issues, with an emphasis on wellhead and recharge zone protec-
tion, as well as preservation of rural values. 

Water resource managers are also working to link land-acquisition deci-
sions to more sophisticated databases such as those of EPA, USGS, and their
own state water agencies. New Jersey, for example, is a leader in developing
GIS for environmental protection—including its Watershed Management
Program—and the state’s Office of Planning is developing a GIS-based devel-
opment-planning program. At the federal level, data being developed by
USGS under its National Water Quality Assessment (NAWQA) program
could lead to better targeting of land purchases by showing the link between
nutrient and pesticide loads in the sub-basins of its study areas. 

The NAWQA program, which stresses the benefits of “whole-wa-
tershed assessment,” has been monitoring water quality since 1992 in
more than 50 large river-basin and aquifer areas, which collectively
cover more than half of the U.S., and account for drinking water
sources for about 70 percent of the population. A primary objective is
to describe relationships among natural factors—human activities,
stream ecology, water quality, and to define the factors that most af-
fect water quality. This linkage of water quality to environmental
processes and land-use is of fundamental importance to water re-
source managers, planners, and policymakers. Preliminary NAWQA
findings confirm that land-use practices are key to nonpoint-source
pollutants, particularly nutrients and pesticides. 

“We are finding water-quality patterns are repeating themselves over
space and time,” says Tim Miller, chief of the NAWQA program. “By plac-
ing basin findings in a larger regional or national context, it then becomes
easier to see where, when, and why water-quality changes occur and to an-
ticipate future conditions.”

PLANNING TOOLS FOR LOCAL OFFICIALS

Many land-use decisions spring from local considerations about quality of
life, including the value of clean water as it compares with the possible
benefits of development. Municipal officials and others involved in making
these decisions need a clear road map for understanding nonpoint-source

The case for land
conservation can be best
made when good data
provides direction for

targeting and monitoring
land acquisition.

MARYLAND

FY 1997

$450,045

MAINE

FY 1997 FY 1998

$475,000 $656,750

VIRGINIA

FY 1997 FY 1998 FY 1999

$573,696 $1,300,000 $675,000

DRINKING WATER STAT E
R E VO LVING FUND

Set-aside for a p p r oved land or
easement acquisit ion

Up to 10 percent of federal Drinking Water

State Re volving Funds may be loaned to com -

m unities to purchase land or conservation

easements.

Without public 
understanding and support

for the link between 
water quality protection and

land conservation,
development will prevail in

the planning process. 
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mental Services, which will allow municipalities to acquire watershed land
or easements. The proposal is based on a 1998 EPA-funded study by the
Society for the Protection of New Hampshire Forests, which found very
little ownership of critical watershed by local water systems. And in Con-
necticut, in 1998 the Legislature pledged $166 million in funding over
5 years to protect watersheds.

The cases in this report clearly show the benefit of flexibility in land-
acquisition funding. For example, because each of the six counties bordering
Florida’s Indian River Lagoon has established a local conservation fund, the
Blueway program has been able to make purchases quickly, in response to
market conditions, without waiting for state matching funds.

For the most part, federal funding in the cases has come only under spe-
cial circumstances, as in buying land in the New Jersey Pinelands, and for
federally funded nature preserves such as Forsythe National Wildlife Refuge
in New Jersey and Merritt Island National Wildlife Refuge at Cape Canaver-
al, Florida. Federal grant and loan programs for clean water have tradition-
ally emphasized infrastructure construction or land management education. 

The 1996 amendments to the Safe Drinking Water Act allow states to
use up to 10 percent of their Drinking Water State Revolving Funds grants
to make loans for communities to purchase land or conservation easements
to protect public drinking-water sources. Maine, Maryland and Virginia set
aside funds for this purpose in 1997 and 1998.

EPA also has moved to make its $28-billion Clean Water State Revolving
Fund (CWSRF) available to provide loans for virtually any type of water-
quality project, including projects to mitigate nonpoint-source pollution, or
to protect wetlands, estuaries, and watersheds. The aim is to provide in-
creased flexibility to meet the complex challenges of nonpoint-source pollu-
tion. For FY 2000, EPA has proposed even more flexibility by requesting
that some CWSRF funds be available as grants, not just loans (see box).

WILLING SELLERS, BUT WITH A REGULAT O RY BA C K U P

For a long time, regulation was the sole means available to water managers
and communities seeking to ensure water quality by protecting watershed
lands. Today, such regulatory programs are proving more effective where
there is also the flexible backup of a land-acquisition program. 

In the opinion of the local officials interviewed in the case studies, the
most effective land-acquisition programs are willing-seller, market-value pro-
grams. In such programs, landowners have the alternative of selling land or
easements if regulatory restrictions prove onerous. In Austin, a long fight by
community activists led to a strong ordinance that regulated development,
but addition of the acquisition component has given the program more flexi-
bility—for both the landowners and local program managers.

EMERGING SUPPORT FOR LOCAL PR O G R A M

E PA’s National Estuary Program (NEP), with its sophisticated data collection
and modeling tools, has proven to be an invaluable re s o u rce. The Compre h e n-
sive Conservation and Management Plan (CCMP) that results from the NEP
p rocess can clarify the role of land acquisition as a protection strategy—as it
did in the case of the Indian River Lagoon and is expected to do for Barn e g a t
B a y. The CCMP can also serve as a blueprint for acquisition decisions.

Just as importantly, NEP’s broad-based overlapping committee struc-
ture—management, scientific, technical, and citizens’ advisory committees—
forges links among stakeholders to catalyze progress in land-use planning,
watershed protection, public education, and land acquisition. 

Other data is emerging from water quality programs in North Carolina,
New Jersey, Connecticut, Massachusetts, and New Hampshire. These states
also support demonstration projects and educate decision-makers on the role
of land conservation in protecting water quality.

Nonprofit land conservation and watershed protection organizations are
playing an important role in disseminating data developed for EPA-mandat-
ed state restoration plans. Such data can help land-use planners and water
managers decide where to expend limited land-conservation funds as they
help communities protect water-quality and establish a “greenprint” for ra-
tional development, and link land-use and water-protection goals.

Different water-quality programs consider
different factors when prioritizing parcels
for conservation acquisition.Here are a
few of the factors considered in each case
study:

Austin,Texas:
• Avoidance of nonpoint-source pollution,

calculated for various development
scenarios.

• Base flow and recharge flow protection.
• Contiguity of a parcel with other ac-

quired parcels.
• Existing development patterns.
• Willingness of the landowner to sell (no

condemnation).

• Importance to preserving historical
resources or quality of life.

Barnegat Bay
• Avoidance of nonpoint-source pollution

through buffer zones.
• Preservation of critical habitat and

wetlands.
• P rotection of wellhead and recharge zones.
• Preservation of the rural aesthetic.

Mountain Island Lake
• Protection of surface drinking-water

sources.
• P rotection of stream segments based on:

basin size, detention time, adjoining we t-
l a n d s , potential for impervious cove r
under existing zoning re g u l a t i o n s .

• Protection of sensitive habitat.
• P rotection of historic and cultural re s o u rc e s .
• Importance of land for recreation.

Indian River Lagoon
• Avoidance of nonpoint-source pollution.
• Restoration of natural hy d ro l o gy and upland/

wetland linkages.
• P rotection of threatened and endangere d

species based on biological inve n t o r i e s .
• Contiguity and linkage with other pub-

licly-owned parcels.
• Importance for other management goals,

such as removal of ditches or exotic
species.

SETTING PRIORITIES FOR LAND AC Q U I S I T I O NLAND CONSERVAT I O N
FOR WATER QUA L I T Y:

Wh at ’s going on 
in other communities

• California senators introduced leg-
islation providing a ten-year, $300-
million program to preserve land
around Lake Tahoe. State and local
sources would provide $600 million
in matching funds.

• The U.S.Department of Agriculture
and the state of Maryland jointly
developed a $200-million incentive
program for landowners to pre-
serve and protect forested riparian
buffer zones in the Chesapeake Bay
watershed.

• Oklahoma and Arkansas counties
are working together, with the help
of TPL,to develop a program for
acquiring riparian and other con-
servation easements in the Lake
Eucha watershed.The city of Tulsa
already purchased land surrounding
its Eucha reservoir.

• New York City acquired more than
5,000 acres in its upstate water-
shed,with 7,000 more in contract,
as part of its filtration-avoidance
agreement with EPA.

• The Massachusetts Metropolitan
District Commission,with authori-
zation from EPA,is acquiring
25 percent of its watershed land
as an alternative to building a 
$200-million filtration plant.
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