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I. Smart Growth and Wet Growth

A. The Environmental Regulation of Land Use

Land use regulation and planning have taken an “environ-
mental turn”: a pervasive and inescapable attention to the
impact of land use and land development on the natural en-
vironment. The literature on the environmental regulation
of land use is so vast as to defy summary or citation. Further-
more, specific examples of environmental concerns arising
in land use matters—as found in statutes, regulations, cases,
local ordinances and codes, planning documents, periodi-
cals, professional publications, websites, and news re-
ports—are even more vast than the scholarly and profes-
sional literature. Anyone who is involved in land use law,
planning, or regulation is undoubtedly familiar with issues
of biodiversity and endangered species, wetlands protec-
tions, coastal zone protections, land and open space conser-
vation, brownfields, environmental justice considerations,
environmental impact studies, and the impacts of land de-
velopment on air quality, water quality, ecosystems, and the
natural environment generally. Many scholars researching
particular aspects of the connections between land use and
the environment have contributed to a growing body of
knowledge and ideas.1 More comprehensively, the scope

and importance of these issues are illustrated by Prof. Linda
Malone’s excellent treatise Environmental Regulation of
Land Use,2 and the pathbreaking work of Prof. John Nolon
on local environmental regulation, published by the Envi-
ronmental Law Institute (ELI) in a series of books.3 In addi-
tion, Prof. John Randolph, an environmental planner, re-
cently authored a much-needed multidisciplinary book, En-
vironmental Land Use Planning and Management.4 This
book is a critical resource for any professional involved in
land use to understand and integrate environmental consid-
erations into land use.

B. The Smart Growth Movement

The smart growth movement, in particular, attempts to inte-
grate a broad set of environmental concerns into land use
planning, regulation, and development.5 Smart growth is
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primarily a reaction to its antithesis: “sprawl.”6 The term
“sprawl” refers to “dispersed, low-density, metropolitan area
form, where the metropolitan area’s growth occurs princi-
pally on the urban periphery and encompasses a multiplicity
of local governments. Sprawling urban forms typically are
car dependent and include dispersed single-family homes
and substantial distances between residential, business, and
retail areas and alternative transportation options.”7

According to sprawl critics, one of the primary problems
with sprawl is its conversion of farmland and open space to
developed land with structures and impervious cover.8 In
many parts of the United States there is a relentless drive to
replace farms, rangeland, forests, wetlands, and other open,
undeveloped lands with housing subdivisions, shopping
malls, streets, highways and freeways, parking lots, restau-
rants, small retail centers and stand-alone businesses, indus-
trial parks, office parks, and other sprawling development.

Another major problem is that the development is low-
density.9 This low-density growth overconsumes and
underutilizes developable land, often at a much higher rate
than the actual population growth of the region.10 For exam-
ple, between 1980 and 2000, Florida’s Tampa Bay metro-
politan area experienced a 33% increase in population but a
50% increase in developed acreage.11 Low-density develop-
ment also tends to skew housing production toward higher

cost housing for higher income suburban and exurban
homeowners—and away from higher density affordable
housing like apartments, condominiums, and affordable
home-ownership developments in which homes are clus-
tered and share common areas. Sprawl can hinder economic
growth and activity because it creates a jobs-housing imbal-
ance: too few homes that are affordable for the jobs that ex-
ist or are being created in the region.12 Where do low- and
moderate-wage workers live when large stretches of a re-
gion—where employment opportunities are located—are
occupied by above-median-cost housing? In addition, de-
velopment oriented toward the typical large-lot suburban
home with its automatic garage door opener, fenced yards,
lack of sidewalks, and great distances from places of public
gathering, tends to discourage the formation of community.
Some experts have commented on the social and psycholog-
ical costs from sprawl’s loss of community.13

A related concern is that sprawl segregates the suburbs
and exurbs from the central cities, creating segregation by
race and ethnicity, by class, and by tax contribution.14 Cen-
tral cities lose needed revenues to serve the local residents
and the entire region, while separately incorporated cities on
the outer rings of metropolitan areas compete to attract fis-
cal resources, e.g., tax revenues, commercial and industrial
development that will sustain the economy, and simulta-
neously to deter adverse impacts on suburban amenities,
e.g., increased traffic, interference with open space and
scenic vistas, and higher density housing for large families
with below-median incomes but above-median numbers
of school-age children. This system of geographic segre-
gation and fragmentation reinforces and facilitates dispari-
ties in power, wealth, and opportunity according to race
and class.15

Yet another related point is that sprawl imposes burden-
some infrastructure costs on localities for: transportation in-
frastructure, i.e., not only freeways, highways, roads, and
streets, but also traffic lights/signals, traffic signs, street
lighting, traffic calming mechanisms, and traffic pattern
analysis; schools; flood control; stormwater, sewer, and wa-
ter system improvements; parks, libraries, and other public
facilities; and the like.16 Finally and frequently, sprawl crit-
ics observe that the automobile-dependent nature of sprawl
poses tremendous costs for society in traffic gridlock, in-
creased automotive air emissions and degraded air quality,
and dependence on petroleum.17 The problem of petroleum
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American Dream (2004).
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dependence leads to public pressures to exploit and harm
ecosystems that may contain oil and gas so as to maintain an
abundant supply of cheap gasoline to support an automo-
bile-dependent lifestyle.

In response to the tragedy of sprawl, proposals for smart
growth have emerged. Although smart growth means dif-
ferent things to different people,18 the most common as-
pects of the smart growth agenda—arguably its core—are:
(1) high-density development, instead of low-density de-
velopment; (2) growth in or immediately contiguous to al-
ready developed areas; (3) design of new development and
redevelopment to promote pedestrian patterns and dis-
courage the number and length of vehicular trips per per-
son per day; and (4) clustering of housing units and mixing
of uses so as to minimize impacts on the natural environ-
ment and open space and maximize a sense of commu-
nity.19 Prof. Patricia Salkin contends that the smart growth
movement is part of a global movement of sustainable de-
velopment.20 Indeed, the vision of a smart growth society
seems focused on environmental, social, and economic
sustainability, at least conceptually.

Furthermore, the smart growth movement has consider-
able support from political leaders, planning and environ-
mental professionals, segments of the business and land de-
velopment community, and the public.21 A sizeable number
of states and localities have enacted smart growth policies of
varying types.22

At the same time, housing consumers—the same mem-
bers of the public who recognize the costs of sprawl and are
worried about it—continue overwhelmingly to prefer large-
lot homes in low-density suburban communities among
natural landscapes.23 Interestingly, Prof. Edward Ziegler
has shown that many growth control policies at the local
level actually contribute to sprawl by limiting local growth
in favor of open space and scenic vista preservation, without
allowing for high-density development in the core of these
communities, thus encouraging developers, businesses, and
housing consumers to develop even further away from these
low-density, growth-limited communities in undeveloped
areas.24 In addition, we must consider sprawl-facilitating
politics, private property rights protections, federal policies
favoring automobile-dependent transportation and single-
family home ownership, and the fragmentation of land use
controls and local authority among many competing munic-
ipalities, counties, and special local districts.25 Finally,
while some would contend that sprawl hurts low-income
people of color,26 others would contend that smart growth

policies also can hurt low-income people of color.27 One ex-
pert has called the effort to achieve smart growth land use
policies “an uphill battle,” despite the overwhelming atten-
tion that is given to the need for these policies.28

C. The Emerging Wet Growth Concept

Water quality and water supply issues, though, have re-
ceived very little attention in the smart growth literature,
with a few exceptions.29 Smart growth has focused on the
density, form, pattern, and location of land development as it
relates primarily to issues of open space, traffic and pedes-
trian circulation, air quality, wildlife habitat conservation,
aesthetics, integration of public and private infrastructure,
development of community, and quality of life in the built
environment. There is a need for a concept of “wet growth”:
integration of concerns about water quality and the avail-
ability of water supply into the density, form, pattern, and lo-
cation of land development. This “wet growth idea”—that
growth and land use should be sustainable with respect to
aquatic ecosystems and water resources—may simply be an
aspect of a broad smart growth agenda (or an even broader
sustainability agenda) or may carve out its own identity as a
planning and regulatory concept.

Nonetheless, the interrelationship of water resources and
land use is one of the hottest topics in land use today, despite
the lack of comprehensive and formal attention to water in
the smart growth literature. In February 2003, ELI and the
Center for Land Resources at Chapman University School
of Law co-hosted a national conference entitled, Wet
Growth: Should Water Law Control Land Use?, at Chapman
University in Orange, California.30 The conference featured
presentations of papers by eight nationally regarded schol-
ars, an overview of the topic by me, and two panels of dis-
tinguished lawyers, urban planners, and environmental
experts, one on water supply and land use and the other on
water quality and land use. ELI is publishing a book of the
papers from the conference, as well as introductory and
concluding chapters and an appendix of papers by some
of the panelists. The book carries the same title as the
conference, Wet Growth: Should Water Law Control Land
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Use?.31 This Article is an edited combination of parts of the
introductory and concluding chapters of the book.32

The Wet Growth conference received an overwhelming
outpouring of interest from all regions of the United States
and from virtually every profession that is involved in land
use or water issues: lawyers, planners, environmental sci-
entists, water engineers, government officials, land devel-
opment and real estate industry professionals, corporate
executives, environmental activists, geographers, conser-
vation biologists, professors, and students. Over 200 peo-
ple participated on-site or via live Web broadcast, and
countless others have contacted ELI or me about the con-
ference proceedings.

And Wet Growth participants are not the only people ex-
ploring the land-water interface in planning, regulation,
and development. In recent years, experts in planning, wa-
ter resources, and law have begun writing about the need to
integrate land planning and regulation with water planning
and regulation.33 Conferences have focused attention on

these issues.34 Moreover, despite the many levels of frag-
mentation in American society that disconnect land and
water and facilitate environmentally unsustainable land
use practices, there are also many good examples of inte-
grated land and water planning, management, and regula-
tion. These wet growth innovations are relatively new and
continually emerging. They are diverse. Some are compre-
hensive or at least multifaceted efforts at watershed man-
agement, but many focus on specific points of connection
between land and water or discrete types of decisions. Most
of these innovations arise out of local land use regulation,
state legislation, or ad hoc multistakeholder watershed plan-
ning processes that involve a multitude of private parties
and government agencies of varying levels and missions
that share interests in a particular watershed and its prob-
lems. However, environmental groups, environmentally at-
tentive land developers, members of the public, and federal
agencies have also contributed new approaches to sustain-
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use-water resource interface. The Urban Land Institute hosted an ur-
ban growth forum in late 2002 on the connection between land use
and water use. Trisha Riggs, ULI Examines Connection Between
Land Use and Water Use, Urb. Land, Jan. 2003, at 110. The In-
ternational City Managers’ Association, in conjunction with the
University of Maryland School of Public Affairs and the U.S. Envi-
ronmental Protection Agency (EPA), held a workshop “on the link
between land use decisions and water quality.” Thompson, supra
note 33.
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able land use. For example, the U.S. Environmental Protec-
tion Agency (EPA) has compiled some examples of inte-
grated approaches to land and water protection, available on
its website.35

Several developments in linking land and water reflect an
inchoate but real wet growth agenda. Localities are increas-
ingly considering growth’s impacts on water supplies and
water quality in their general or comprehensive planning
documents, environmental impact assessments of specific
development proposals, and decisions to approve or deny
development proposals. For example, in 2001, the Califor-
nia Legislature adopted Senate Bill (SB) 221,36 which pro-
hibits cities and counties from approving subdivisions of
500 or more residential units unless the local water agency
verifies in writing that it has enough water to serve the new
development for 20 years, and SB 610,37 which requires wa-
ter supply assessments for large residential, commercial,
and industrial development projects and inclusion of these
assessments in all environmental impact documents pre-
pared pursuant to the California Environmental Quality
Act.38 Despite the failure of an earlier toothless version of
SB 22139 and concerns that developers will circumvent its
requirement by submitting piecemeal proposals of subdivi-
sions less than 500 units,40 there seems to be growing inter-
est in securing actual available water supplies prior to land
development approvals in California.41 According to
Michele Staples, an attorney at Jackson, DeMarco &
Peckenpaugh and speaker at the Wet Growth conference,
some planning officials are choosing to require an SB 221-
type of water-supply analysis even for large projects not
covered by SB 221.42 In addition, California courts have in-
validated development approvals, including a 56-home sub-
division on the September Ranch in Monterey County and a
21,600-home multi-use development on the Newhall Ranch
in northern Los Angeles County, that were based on envi-
ronmental impact reports lacking legally sufficient evi-
dence of reliable water supplies and legally sufficient miti-
gation of adverse environmental impacts caused by new de-
mands for water.43

The use of moratoria on new water supplies in order to
control or stop growth have not fared well. Although water
districts have a “duty to serve” domestic uses and to seek
ways to augment their supplies to accommodate growth,
courts have been reluctant to require that districts take affir-
mative action to augment their supplies and have upheld ser-
vice denials because of predictions of future water short-
ages.44 Nonetheless, water moratoria often succumb to po-
litical and economic pressures and to ineffectiveness as
growth control mechanisms.45 In contrast, growth moratoria
imposed because of water concerns have fared much better.
For example, a voter-initiated moratorium on new building
permits pending infrastructure improvements—upheld in a
classic judicial opinion on growth controls and the regional
welfare—included sufficient wastewater system capacity as
one of three conditions that had to be met before the morato-
rium could be listed.46 The Tahoe Regional Planning Au-
thority enacted its controversial moratorium on new devel-
opment surrounding Lake Tahoe as a means to stem declin-
ing water quality because of development-related runoff,
which was recently held by the U.S. Supreme Court not to be
a per se regulatory taking.47

Location-specific land use restrictions offer more prom-
ise than do widespread growth moratoria. Cities and coun-
ties are using land use regulatory powers to restrict land use
and development on lands that have the greatest impact on
waters because of location and hydrologic processes: ripar-
ian lands, coastal lands, aquifer recharge zones, wetlands,
and critical watershed drainage lands. For example, some
Pennsylvania localities like Kennett Township, Lycoming
County, Montgomery County, and West Brandywine Town-
ship have created riparian buffer zones covering lands bor-
dering streams and rivers and limited land development and
use in those zones.48 Likewise, the Massachusetts Water-
shed Protection Act and Massachusetts River Protection
Act prohibit certain kinds of land uses in setbacks along the
banks of rivers and streams.49 Austin, Texas, has a compre-
hensive watershed ordinance that restricts development
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42. California’s Newly Enacted Water Law Takes Effect, S. Cal. Build-

ers, Feb. 2002, available at http://www.biasc.org/SCBuilders/2002
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43. See Save Our Peninsula Comm. v. Monterey County Bd. of Supervi-
sors, 104 Cal. Rptr. 2d 326 (Cal. Ct. App. 2001); Santa Clarita Org.
for Planning the Env’t v. County of Los Angeles, 131 Cal. Rptr. 2d
186 (Cal. Ct. App. 2003); Martha L. Willman, Water Firm Ordered
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Oct. 20, 2000, at B4; Jason Takenouchi, Ranch Project Goes On:
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June 4, 2000, at SC1. See also Stanislaus Nat’l Heritage Project v.

County of Stanislaus, 48 Cal. App. 4th 182 (Cal. Ct. App. 1996);
Hi-Desert Water Dist. v. Blue Skies Country Club, 23 Cal. App. 4th
1723 (Cal. Ct. App. 1994); County of Amador v. El Dorado County
Water Agency, 91 Cal. Rptr. 2d 66, 30 ELR 20224 (Cal. Ct. App.
1999); Planning & Conservation League v. Department of Water
Resources, 100 Cal. Rptr. 2d 173, 31 ELR 20178 (Cal. Ct. App.
2000).
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land development because of limited available water supplies, see,
e.g., San Mateo County Coastal Landowners’ Ass’n v. County of
San Mateo, 45 Cal. Rptr. 2d 117 (Cal. Ct. App. 1995); Serpa v.
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densities according to various watershed categories and pro-
hibits or limits development in setbacks near creeks or
streams.50 Wisconsin’s Shoreland Management Program is
a state statutory and regulatory program that mandates local
land use regulation of shorefront lands along lakes, ponds,
rivers, and streams, subject to state review and approval.
These regulations create a mandatory setback from shores
for all building and regulate the types of shoreland use and
development according to the classification of the water
body according to its ecological and physical features.51

One of the most interesting exercises of land use powers to
prohibit development in watersheds is New York City’s
state-granted authority to regulate land use in seven upstate
counties containing watersheds from which New York City
obtains its drinking water; New York City regulates waste-
water treatment plants, subsurface sewage treatment sys-
tems, and impervious cover in these watersheds.52

Zoning codes increasingly contain aquifer recharge over-
lay zones to limit development on critical lands from which
waters recharge groundwater aquifers. For example, the
Cape Cod Commission created a “Model Aquifer Protection
Bylaw” for Cape Cod towns to adopt.53 This suggested addi-
tion to local zoning rules contains the creation of an aquifer
protection overlay district in the town’s zoning, the prohibi-
tion of certain uses, e.g., gas stations, hazardous waste sites,
automotive salvage yards, road salt stockpiles, landfills, air-
ports, dry cleaning establishments, certain manufacturing
facilities, in the district, the designation of certain uses al-
lowable only by special permit and criteria for review of
special permit applications, and performance standards for
nitrogen management and stormwater management within
the district.54 San Antonio, Texas, also established the Ed-
wards Aquifer Recharge Zone, an overlay zone limiting de-
velopment on lands through which water percolates into the
Edwards Aquifer, which is the primary source of the re-
gion’s drinking water and supports habitat for endangered
species. This overlay zone prohibits virtually all develop-
ment in certain preservation areas and buffer zones, restricts
the type of development and amount of impervious cover on
other lands in the recharge zone, imposes additional land use
approval procedures to evaluate the water-related impacts
of the proposed development (done by the San Antonio Wa-
ter System), and mandates best management practices
(BMPs), including detention, sedimentation, and filtration
for water quality control, vegetation buffer zones, water

conservation, integrated pest management programs, and
plans for construction sequencing and erosion control.55

The foregoing examples aimed at protecting watershed
lands involve the regulation of development and uses on pri-
vately owned lands, as well as limits on the use of govern-
ment-owned lands in some circumstances. Another well-
used way to protect critical watershed lands from harmful
development or use is for the government or a nonprofit
land trust to acquire fee title or conservation easements in
these lands.56

Another set of innovations involve BMPs in the design,
construction, and operation of new and existing land uses to
minimize or treat urban runoff.57 BMPs vary according to
the type of development and activities occurring on the land,
the type, quantity, and content of runoff, and the location’s
soil and drainage patterns, among other factors. BMPs
might include: construction of runoff retention and desilta-
tion basins; grading to manage the direction of flow; use of
porous paving materials or limit on the amount of imper-
vious cover; use of swales, wetlands, and other natural
drainage and filtration; landscape filter strips; the place-
ment of nets with absorbent granules in storm drains to
filter out oil in runoff; minimization of wastes; design of
efficient irrigation systems; use of vegetation and slope
stabilization techniques to prevent erosion and sedimen-
tation of runoff; and public education including stenciling
storm drains. Localities are using their land use powers to
impose these practices, in some cases due to city or county
efforts to protect local waters and in some cases because
federal and state agencies are requiring local governments
to do so as part of stormwater management plans under both
national pollutant discharge elimination system (NPDES)
and total maximum daily load (TMDL) powers (as well as
similar state powers). In addition, water quality protection
agencies and local units of government are starting to adopt
new rules to prohibit runoff that degrades surface waters or
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ter Supply Is Key to Land Purchase, Austin Am.-Statesman,
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Golf Course Water Runoff (2003) (unpublished manuscript) (on file
with author).

http://www.eli.org


to enforce rigorously existing rules that arguably address
runoff.58 For example, the Santa Ana Regional Water Qual-
ity Control Board, a regional entity governing the Orange
County, California, area under the authority of California’s
State Water Control Board, has in recent years taken aggres-
sive enforcement action against the well-known land devel-
oper the Irvine Company and its contractors for discharges
of sediment-laden, recycled, and chlorinated waters from
construction, golf, and pipe-cleaning activities, respec-
tively, into a state-designated “Area of Special Biological
Significance” in the nearshore coastal waters at Crystal
Cove State Park.59

Important changes are occurring not only through site-
specific and locality-specific regulation, though, but also
through planning, management, and regulation at the water-
shed level. Both participants and observers of water, envi-
ronmental, and land use issues commonly talk of a water-
shed movement popping up all over the nation. However,
this “movement,” centered around the idea that a watershed
is the proper level at which to plan and manage water re-
sources, land, and human impacts on the natural environ-
ment, is composed of three different but somewhat related
developments. One is the proliferation of grass-roots water-
shed-based environmental conservation groups.60 The sec-
ond is the use of collaborative multistakeholder negotiation,
planning, and problem-solving processes, which compose a
hybrid of intergovernmental cooperation, multiparty nego-
tiation involving both public and private interests, and an
experiment in participatory planning processes at a regional
level.61 These processes do not necessarily involve new
governance or management institutions beyond coordinated
groups of existing institutions and stakeholders. The third is
the creation of new watershed-based institutions that have
governance and/or management authority with respect to at
least some aspects of the watershed.

Prof. Janet Neuman argues for the creation of new water-
shed governance institutions and offers several examples of
either watershed institutions or collaborative processes that

are developing into institutions.62 Among her examples are
the CALFED/Bay Delta Program, which is “a highly com-
plex multiyear effort that will ultimately involve changes in
irrigation practices, flood control, urban water use, and nu-
merous other water and land use activities”; the purely advi-
sory Northwest Power Planning Council and the intergov-
ernmental Columbia River Forum in the Columbia River
Basin, which are offering new ideas for addressing fish and
wildlife needs that conflict with hydropower generation and
other water demands; a Great Lakes agreement among the
five states, two Canadian provinces, and the federal govern-
ments of the United States and Canada that “began as an ef-
fort simply to maintain naturally fluctuating lake levels, but
is evolving into a more comprehensive program to protect
the entire basin’s ecological and hydrologic integrity”; and
the Delaware River Basin Compact Commission, which has
broad powers to make long-term plans for the basin, control
every aspect of the Delaware River water management, and
approve or disapprove all projects in the basin that could
substantially affect the basin’s water resources. Another im-
portant (although less powerful) watershed institution is the
Susquehanna River Basin Commission, created by compact
among Maryland, New York, Pennsylvania, and the federal
government.63 One of the most promising watershed plan-
ning and management projects in the United States is the
Water Resources Inventory Area No. 1 (WRIA 1) Water-
shed Management Project, governing the Nooksack River
Basin and neighboring drainages like California Creek and
Lake Whatcom under the authority of Washington’s Water-
shed Management Act and the partnership of the city of
Bellingham, Lummi Indian Nation, Nooksack Indian Tribe,
Public Utility District No. 1, and Whatcom County.64 The
project is aimed at allocating water, protecting water qual-
ity, and restoring fish habitat, and includes changes in local
zoning codes and restrictions on land development to pro-
tect key watershed resources.

Conservation of limited water supplies has also been an
area of innovation. One of the most successful examples of
water conservation programs was that undertaken by Los
Angeles and the Southern California region in response to
the combination of losing the landmark public trust case,
National Audubon Society v. Superior Court of Alpine
County65 (which put in question Los Angeles’ rights to ap-
propriate feeder-stream waters from the shrinking, degrad-
ing Mono Lake Basin), public support for saving Mono
Lake, the efforts of the Mono Lake Committee to convince
Los Angeles to find an environmentally sustainable solution
to its loss of Mono Lake water, and federal and state funds to
support water conservation and reclamation measures.66 In
1998, the Metropolitan Water District service area, which
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Colo. L. Rev. 341 (1996); Patrick Wright, Fixing the Delta: The
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Watershed Management Project: The Watershed Manage-

ment Act (2000); Whatcom County Resources Division,
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Overview (2000).
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covers a significant portion of southern California including
Los Angeles, used the same amount of water as it had in
1983, 15 years earlier, despite a population growth of about
30%.67 In addition to the combination of public trust litiga-
tion, public education and participation, and collaborative
problem solving, changes in water pricing are also contrib-
uting to water conservation. Prof. Barton Thompson writes:

Most cities that historically charged a flat rate for water,
no matter how much water a consumer actually used,
have begun metering their water (although there have
been a few significant holdouts), a move that typically
has reduced water use by approximately a third. Other
cities have achieved significant reductions in water use
through increases in their per-gallon prices. A few cities
have moved toward tiered pricing systems in which con-
sumers pay more per gallon as they use more water. Over
a decade ago, for example, the Irvine Ranch Water Dis-
trict in Southern California switched to a tiered ap-
proach. As a result of this and other demand-manage-
ment measures, per capita water use in the district’s ser-
vice area has dropped substantially.68

In another example, San Antonio, Texas, adopted a
“four-tiered, conservation-based rate structure, which in-
creases the cost per gallon as monthly usage rises” as well as
a public education campaign, and experienced a 41% de-
crease in per capita water usage over eight years.69

Several of these innovations in linking land and water
have been broadly inclusive, involving low-income com-
munities of color. Prof. Eileen Gauna argues that new ap-
proaches to, and institutions for, addressing watershed
health must also address distributive impacts, cultural val-
ues, and socioeconomic concerns.70 The process must in-
clude low-income communities of color, including Native
American tribes and the acequia communities of the South-
west. Professor Gauna observes that low-income people of
color traditionally have enjoyed fewer water rights, worse
environmental protection, and more intensive zoning than
those in higher income categories or nonminority status.71

However, many new efforts at sustainable land use practices
include environmental justice considerations and the partic-
ipation of low-income communities of color. For example,
the CALFED process that Professor Neuman discusses72

has included environmental justice groups and the prepara-
tion of an environmental justice action plan as part of the
overall plan.73 San Antonio’s Edwards Aquifer recharge

overlay zoning resulted from a three-way deal among local
environmentalists, local developers, and leaders of low-in-
come Latino neighborhoods on San Antonio’s West and
South sides.74 The efforts of the Mono Lake Committee to
save Mono Lake and encourage conservation among South-
ern California water users involved partnerships with well-
known environmental justice and community groups in Los
Angeles’ inner city, as well as environmental education pro-
grams aimed at inner-city children and assistance for low-
flush toilets and other conservation measures for low- and
moderate-income households.75 And two of the five partici-
pants in Washington’s WRIA 1 Watershed Management
Project are Indian tribes interested in managing water use,
improving water quality, and enhancing the instream habi-
tat of fish.76

These various examples of new wet growth approaches to
land use can serve as models and experiments from which
other decisionmakers can learn. However, they also illus-
trate the growing recognition of our need to integrate land
and water controls—of our need to change what we are do-
ing as we use and develop land.

II. The Need for Integration

Growth and land use practices have adverse impacts on
aquatic ecosystems and water resources. These impacts
form a set of problems that require solutions cutting across
the boundaries of land use law and planning, water law and
planning, and environmental controls over water quality. At
the same time, we need new ideas about the integration of
land and water controls also because of a set of social goals
concerning sustainable development, i.e., living within na-
ture’s carrying capacity and respecting, or at least consider-
ing, ecological health in our land use practices. Whether we
seek to solve problems or to shape ethics (or both),77 and
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whether we begin policy analysis with problem identifica-
tion or with goal identification,78 we nonetheless must in-
creasingly consider the water-related impacts of our growth
patterns and land uses and incorporate these concerns into
our decisions and policies.

In the natural world, land and water are inextricably inter-
connected. Conservation science and ecology describe the
components of nature as part of an integrated whole, con-
nected by dynamic processes and relationships, in which
harm to one part affects other parts and the entire system.79

For example, the hydrologic cycle involves both land and
water as precipitation falls on the ground and either runs into
waterways like rivers and streams or filters into the soil and
perhaps into underground aquifers.80 The vegetation health,
river-bank or stream-bank stability, and wildlife viability of
riparian lands depend on the health of waterways free from
artificially and excessively diminished or enhanced flows,
i.e., drying up or flooding.81 Wetlands are the classic exam-
ple of integrated land and water and perform essential eco-
system functions like filtering pollutants from surface run-
off, controlling flooding and shoreline erosion, recharging
groundwater, and supporting biodiversity.82 However,
wetlands are not the only examples of transitions between
land and water or mixed land-water ecosystems. The bound-
aries between land and water are typically fuzzy, variable,
and incapable of precise delineation.

As a general principle, we should treat things that are sub-
stantially interrelated in a holistic or integrated manner to
the extent possible, not in a piecemeal or fragmented man-
ner.83 On this principle alone, we should make greater ef-
forts to integrate our treatment of land and water. However,

it is also clear that our fragmented approach to land and wa-
ter has substantial costs.

Land use practices make both withdrawals from and de-
posits to natural hydrological systems and bodies. The na-
ture and extent of these “taking out” and “putting in” activi-
ties are particularly harmful to ecological health and the so-
cial benefits of water resources when they involve sprawl
development. The more that land development grows, the
more we take water out of surface freshwater bodies,
groundwater, and perhaps increasingly (with the rise in de-
salination practices) specific marine ecosystems of our
oceans. And the more that land development grows, the
more we degrade our waters and water-related environment,
including wetlands, stream beds and banks, riparian and
coastal vegetation, aquatic habitats, and hydrologic pro-
cesses and cycles. In addition, the two problems are interre-
lated. Use of water can affect water quality, and poor water
quality can affect the supply of usable water.84

One of the problems with land development is its loca-
tion. In general, the greatest growth in the United States is,
and has been, occurring in arid and semi-arid regions, espe-
cially in the American West, but also in other areas of water
stress in the eastern United States.85 In areas where the de-
mand for water is high and the supply of water is scarce, the
pressures to overexploit sources of water and to make
trans-basin (out-of-watershed) transfers are great. For ex-
ample, the Los Angeles metroplex grew and sprawled at the
cost of water, biodiversity, and ecosystem health in loca-
tions far from the urban area: Owens Lake (now dry), Mono
Lake (now protected and rising after 25 years of environ-
mental activism), and the Colorado River (overdrawn but
now the subject of an agreement by California appropriators
to reduce diversions).86 Likewise, the fast-growing Phoenix
metropolitan area depends on water from the Colorado, Salt,
and Verde rivers and from overdrafting (or mining) ground-
water with significant environmental and economic costs.87

In 1990, 18 western states had 31% of the nation’s popula-
tion but 41% of the nation’s surface water withdrawals.88

But the West is not the only place of growth and water
scarcity. Water stress has come to the eastern United States,
where water was always thought to be plentiful. Many east-
ern Massachusetts communities, for example, lack suffi-
cient water supplies while the greater Boston metropolitan
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area (including these communities) has developed land at a
greater rate than Phoenix and Orlando, and Cape Cod has
transformed from a resort community to an exurb of
Boston.89 The Florida Everglades’ water flow has been al-
tered to supply and protect a thriving, thirsty Miami’s drink-
ing water, adversely changing the Everglades’ water flows
and composition, natural vegetation, and wildlife habitat,
among other biological factors.90 Connecticut has experi-
enced episodes of insufficient stream flows to supply its ur-
ban area populations,91 and Georgia cities are eyeing the Al-
abama-Coosa-Tallapoosa River Basin in Georgia and Ala-
bama, even though damming the river for urban water sup-
ply would harm mussels, snails, and fish dependent on
instream flows.92 Researchers from the University of New
Hampshire’s Water Systems Analysis Group have prepared
an astonishingly thorough global picture of current and fu-
ture water stress by individual drainage basins and
subbasins, showing that both dense population growth and
climate contribute to high water stress and scarcity, and that
projected growth is likely to increase water problems in
many locations around the world.93

At the same time, lands that serve important water system
functions in their natural state,94 such as riverfront lands,
coastal lands, wetlands, aquifer recharge areas, and hillside
and mountain slopes, are targeted for development due to
their landscape amenities that consumers of development
want.95 Similarly, waterways in areas of growth are often re-
shaped, redirected, and lined with concrete, destroying their
natural features and substantially degrading their natural
health and functions.96

Another problem is that our growth is high-demand.
From 1950 to 1990, water use in the United States grew by
106%, in comparison to population growth of 92%, with no-
table rises in domestic use.97 Not only does the quantity of

new people and economic activity in growing regions create
new demands for increased supplies of water, but also the
nature of the development itself stresses water sources, re-
sulting in dangerously reduced instream flows and over-
drafted groundwater aquifers.98 With sprawl comes water-
intensive land use practices, including large grassy lawns
even in dry and hot climates, swimming pools, golf courses,
water recreational parks, fountains, non-native landscaping,
vehicle washing activities, and even lush lawns for commer-
cial and industrial centers.99

Las Vegas is a prime example.100 Las Vegas uses about
twice the amount of water per capita than in southern Cali-
fornia, even though, surprisingly, Las Vegas has twice the
density than most major western cities have. Although ho-
tels’ extravagant fountains, swimming pools, and water
shows and the region’s many golf courses receive much
public attention for potentially wasting water, the majority
of water used in the metropolitan area is for watering resi-
dential lawns: 75% of total water usage in the Las Vegas
metropolitan area is for households, of which 70% is used to
irrigate lawns. In the hot, arid climate of this region, where
only three to five inches of rain fall annually, landscaping is
primarily lush lawns of water-dependent grass, flowers,
shrubs, and trees. Local officials have now imposed conser-
vation measures, will fine homeowners who violate water
use restrictions, and require new development to use
xeriscape landscaping. However, many local residents are
hostile, even defiant, toward water conservation require-
ments and apparently feel entitled to live in a desert oasis
well beyond the carrying capacity of the local environment.
Despite predictions that Las Vegas will run out of water by
2025, planning officials and water officials see no limits to
potential growth. They are confident that they will find the
water. Changing water usage practices is one way. If Las Ve-
gas were to approximate citywide the sustainable practices
of the desert community of Civano, Arizona—xeriscaping,
recycling water for landscaping, placing water-dependent
vegetation around swales that catch runoff, and other con-
servation techniques—Las Vegas would save 103,712 acre-
feet of water per year. This fact illustrates the water-inten-
sive nature of the current land use practices in Las Vegas.

Given their intense demands, urban areas will often take
aggressive measures to find the water from somewhere,
whether from other watersheds, agricultural users of water,
or water sources that support aquatic species.101 For exam-
ple, booming growth and land development in Colorado102

is occurring on the Front Range, which is the eastern side of
the Rocky Mountains that receives very little precipitation,
while the vast bulk of Colorado’s precipitation falls on the
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western slopes of the mountain range. To obtain water,
Front Range communities have appropriated waters from
the Gunnison, San Juan, and Colorado rivers on the western
slope by engineering 38 transmountain diversions across
the Continental Divide. As a result, salinity in western slope
water basins is increased, continued growth on the eastern
slope is encouraged, and biota-supporting rivers are endan-
gered by diversions reducing instream flows.103 The prob-
lems are likely to intensify, as Colorado’s population is ex-
pected to grow from 3.7 million people to 5.2 million people
by 2025.104 Urban land uses are not the only threat to
instream flows, though. The recreational ski industry
has attempted to divert protected state conservation in-
terests in instream flows in waters like Snowmass
Creek for use to make artificial snow so that ski operations
are not interrupted by natural variations in snowfall during
winter months.105

A third problem is land development’s impervious cover,
which includes structures, streets, sidewalks, patios, paved
parking lots, and any other impermeable covering that im-
pedes the natural filtration of precipitation and water flows
into the soils.106 The development of land usually creates a
one-way ratchet from natural features and greater perme-
ability to artificial (or human-built) features and lesser per-
meability.107 Moreover, low-density sprawl, by its nature,
has a relatively high rate of impervious cover per person and
covers a wider range of lands with impervious cover than
would be the case with a more concentrated, higher density
pattern of development.108

Impervious cover has several deleterious effects on water
quality, water supply, and the vitality of both natural and hu-
man environments. Professor Randolph writes:

Urbanization, with its smooth impervious parking lots,
streets, and rooftops tends to reduce infiltration and in-
crease the rate of accumulation and the amount of storm-
water runoff, which in turn exacerbates drainage and
flooding problems and channel erosion downstream.
This runoff carries with it nonpoint source water pollut-
ants that now exceed industrial and municipal “point”
discharges in contributing to the pollution of lakes,
rivers, and estuaries in the United States.109

Research shows that after a watershed experiences urban
land development, the peak flows from a given storm event
are greater, the baseflow between storms—“critical to sup-
port stream ecology and riparian vegetation”—is substan-
tially less, stream flood flows are higher, and stream

floodplains are wider.110 The amount of runoff from unde-
veloped land with natural cover is 10%, while residential
land uses have between 23% and 30% runoff, and 55% of
the water runs off of developed land in urban centers.111 Im-
pervious cover directly and indirectly affects the integrity of
natural streams and creeks.112 “[M]ore than 10 percent im-
pervious surface in a watershed can impact stream health,
while more than 25 percent can degrade stream health to
nonsupporting beneficial uses.”113 Finally, impervious
cover impedes infiltration of surface water and precipitation
into groundwater that both contributes to natural stream
flow between storm events (shallow groundwater) and un-
derground aquifer recharge (deep groundwater).114 A study
by American Rivers, the Natural Resources Defense Coun-
cil, Inc., and Smart Growth America examined the water
supply effects of sprawl in the 20 U.S. metropolitan areas
that had the greatest amount of land development, mostly
where land development outpaced population growth by
two to three times. The study found that groundwater sup-
plies, on which local water systems relied for use, had im-
perviousness-related infiltration “losses” ranging from a
high of between 56.9 billion and 132.8 billion gallons of wa-
ter per year in the Atlanta metropolitan area, to a low of be-
tween 6.2 billion and 14.4 billion gallons of water per year in
the Dallas metropolitan area.115

A fourth problem is that growth and land development
generate pollutants that contaminate stormwater and other
water runoff that end up in rivers, lakes, streams, bays and
estuaries, and oceans and that seep into the groundwater.
Studies show that land use development correlates to de-
creased quality in surface water and groundwater,116 as well
as nearshore coastal waters.117 For example, in the Traverse
City, Michigan, area within the Grand Traverse Bay water-
shed, the population more than doubled from 1980 to 1998,
causing concentrated chloride-based pollutants in waters
proximate to the greatest concentrations of population.118

Urban runoff is the leading cause of beach contamination
and closures nationwide, and a 1996 Santa Monica Bay
study in California linked stormwater pollution to growing
illnesses among surfers and ocean swimmers.119

Degraded water quality from urban development is re-
lated in part to the amount of impervious cover that in-
creases runoff into stormwater systems and into bodies of
water, as discussed previously. However, water quality im-
pacts from land development also result from the nature and
concentration of pollutants used on urban, suburban, and
exurban lands.120 Fertilizers, pesticides and herbicides, and
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pet waste come from lawns, golf courses, parks, and other
humanly landscaped areas especially prevalent in sprawling
communities. Freeways, streets, parking lots, car wash loca-
tions, automotive repair and storage facilities, and drive-
ways are sources of automobile oil, coolants, other fluids,
and contaminated car-washing runoff. Other pollution
sources include commercial and household cleaning fluids;
sediment and soil from construction, grading, landscaping,
or other land alteration; decomposing litter; industrial and
commercial chemicals and wastes; gas stations and their un-
derground storage tanks; and landfills. These pollutants
may run off ultimately into surface and coastal waters, facil-
itated by impervious cover. But they may also contaminate
groundwater, degrade species’ habitat, or overtax the natu-
ral filtration functions of soils, wetlands, and estuaries.

Pollution from urban development harms more and more
biological communities as this development sprawls across
our landscapes. Organic wastes, such as pet wastes, deplete
receiving waters’ dissolved oxygen, which can contribute to
fish kills. Nutrients in fertilizers that enter urban runoff en-
hance algae growth in surface and coastal waters, affecting
not only the types of plants and animals living in the waters
but also dissolved oxygen levels and the survival of aquatic
species. Pesticides, chemicals used in or with vehicles, and
some household products contain toxics that can biomagni-
fy in concentration in the food chain (including in fish con-
sumed by humans) and kill aquatic life. Soil erosion from
construction and land development activity causes “sedi-
mentation of streams, lands, and estuaries, which can
smother bottom feeding or benthic organisms.”121

However, our problem is not merely sprawl itself. Our
problem is that we make decisions about using land without
evaluating, modifying, or limiting our land uses so as to
minimize, mitigate, or avoid harms to water and water-re-
lated ecosystems. In other words, sprawl is just one manifes-
tation of land use practices that fail to consider adequately
their impacts. Interestingly, Las Vegas has twice the density
of other western cities but uses twice the water per capita be-
cause of how the water is used and the mismatch between
the type of land development and the natural conditions of
the local environment.122

High-density, pedestrian-friendly, infill development
may not be “smart” if it occurs in the wrong location. For ex-
ample, anti-sprawl planners may prefer a complex of clus-
tered condominiums or a “new urbanist” housing develop-
ment that covers a vacant lot in an already developed urban
area, to a low-density subdivision of single-family resi-
dences on a large undeveloped tract at the outskirts of the
metropolitan area. However, if the vacant lot is one of the
last few sites lacking impervious cover in the entire area,
serving important water drainage and filtration functions,
the development might be entirely wrong. Likewise, the de-
velopment might be wrong if it were to occur alongside a
stream, creek, or river running through the urban area be-
cause it could lead to erosion of the bank, destruction of
wetlands, interference with riparian vegetation and wild-
life habitat, and particularly intensive runoff effects from
impervious cover so proximate to the water body. Further-

more, increasing the density of the population in areas al-
ready containing significant populations could put the local
burden on watersheds and water bodies over some threshold
level of harm, i.e., a tipping point, either for a watershed or
water body as a whole or even for a specific critical location
of impact.123

With respect to water, is it possible that we would cause
less harm to the environment if we spread out our impacts
geographically instead of concentrating them as is sug-
gested by the smart growth literature? I do not know the an-
swer to this question, but I am skeptical of simplistic as-
sumptions that densely concentrated development is always
the best for the environment.

We need to reduce our overall impacts on water environ-
ments, of course. Discussion of spreading or concentrating
these impacts might distract us from conservation, preser-
vation, and pollution-reduction or pollution-elimination
goals. However, at some point, even with changes in public
values, human behaviors, and land use practices, we will
have modified our most egregiously harmful land use prac-
tices; we will have “picked all the ‘low hanging’ fruit.”124

Then (and perhaps sooner), we will face more difficult ques-
tions about the location of land use activities for which in-
creasingly dense urban development may not be the “wet
growth” answer—at least in certain contexts, depending on
the lands, land uses, and water impacts involved.

At the same time, it is not clear that the preservation of
lands for agricultural uses and protection of these lands
against urban sprawl will always result in the most ecologi-
cally healthy outcomes. Although there is great variation
among different kinds of agricultural activities, in general
agricultural land uses demand more water per acre than do
urban uses, and contaminate surface waters and groundwa-
ter with pesticides, herbicides, silt, and animal wastes,
among other runoff pollutants.125 In addition, the cumula-
tive or synergistic effects of urban growth and agricultural
land uses with high water impacts have been especially
harmful to rivers and streams, groundwater, and related
biodiversity.126 One of the problems implicated by this situ-
ation is the lack of land use regulatory controls over the
types and specific operational practices of agricultural ac-
tivities on lands zoned for agriculture (or possibly not sub-
ject to any zoning or land use controls at all). More often
than not, the owner of land zoned for agricultural use can
grow cotton, plant citrus groves, cultivate vineyards, sow
wheat, raise chickens, or graze cattle, depending on the
owner’s assessment of the land’s support for the agricultural
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activity, not the propriety of the activity for the broader en-
vironment (including water impacts). In addition, land use
regulations do not mandate that agricultural users adopt wa-
ter-efficient practices. Thus, zoning for agriculture and re-
jection of new development of agricultural lands do not re-
duce overconsumption of water. Merely favoring agricul-
tural uses over urban sprawl for undeveloped lands does not
necessarily achieve an integration of land use with conser-
vation of water-related ecosystems and resources.127

At the core, we neither see sufficiently, nor care suffi-
ciently about, the connections between land and water. A
significant contributing factor to our blindness, callousness,
and stupidity is that we treat things that are interconnected
as if they are separate and distinct. These “interconnected
things” are not only the components of nature, such as land
and water, but also the nature-society dynamic: human ac-
tivity and ecological health. To understand our current prob-
lems with land use impacts on aquatic ecosystems, we must
understand the many types of fragmentation in our social in-
stitutions and human behaviors.

III. The Problems of Fragmentation

A. Legal Regimes

Decisions about land use, water use, and water quality are
essentially divided among three separate and very different
legal or regulatory regimes. Water quality controls are
mostly found in federal environmental statutes—especially
the Federal Water Pollution Control Act, known more com-
monly as the Clean Water Act128—and EPA regulations im-
plementing these statutes, as well as state statutes and regu-
lations implementing federal standards but also in some
cases establishing additional state standards and rules. Wa-
ter use is largely a matter of long-standing state common-
law doctrines of property rights—prior appropriation in
the West, riparianism in the East, and a hybrid of the two
for states along the 100th Meridian and the Pacific Coast
(with distinctive regimes in Hawaii, Louisiana, and Puerto
Rico)—that have been implemented and modified by mod-
ern state regulatory regimes. State constitutional and statu-
tory provisions, as well as federal controls over dams and
reclamation projects, Indian tribal rights, and waters for fed-
eral lands, have some effect, but rules for water usage in es-
sence arise out of state property law.129 Land use controls,
on the other hand, are largely matters of local government
planning and zoning, even though federal and state environ-
mental regulations may also affect land use in some cases.
Local land use controls, which arguably apply to more peo-
ple than any other type of environmental regulation in the
United States, constitute a distinctively hybrid regulatory-
property regime: founded both in the local police power to

advance the public health, safety, morals, and welfare,
and in the protection of property owners and other prop-
erty interests from harms and costs imposed by neighbors’
land uses.130

The three types of legal-regulatory regimes are aimed at
very different core goals. Water law is designed to encour-
age or facilitate growth, as Prof. Dan Tarlock documents in
his discussion of the perpetual or inherent growth bias in
American water law.131 Land use regulation is designed to
channel growth. Water quality regulation is designed to
control the impacts of growth. Although each regime may
not always accomplish its goal with complete effective-
ness and may have inherent limits that lead to situations of
regulatory failure, these core goals shape the nature and
operation of these regimes and are in some degree of ten-
sion with one another.

Each regime has a different “expert culture”—different
professional and organizational norms, different ways of
looking at the world, and different ways of conceptualizing
problems and solutions.132 Decisionmakers in each regime
have different ways of primarily or perhaps initially (but by
no means exclusively) perceiving the problems or issues
that they must address. The land use planner or regulator (in-
cluding, to some extent, the city council member or ap-
pointed planning commission member) thinks spatially. He
or she considers the geo-spatial relationships of different
land uses, whether he or she conceives of the space as public
space or private space or perhaps some type of commons.
When making decisions or recommendations, he or she
looks at maps, drawings and diagrams (including blueprints
and elevations), photographs, traffic circulation drawings,
exhibits of materials to be used, and even physical models of
the development and surrounding areas.

The water use planner or regulator thinks quantitatively
and directionally. He or she focuses on the volume, flow,
and transportation of water, both within water sources but
also from source to site(s) of use. Decisions are made about:
the number of acre-feet per unit of time that a water user may
withdraw and put to use outside of the water body; the vol-
ume, flow, and pressure of groundwater pumping; the cu-
bic-feet-per-second that does or must flow past a certain
point in a river or stream; and the quantity and rate of re-
charge of an aquifer or return flow into surface water.

The water quality planner or regulator thinks composi-
tionally. He or she analyzes the content and characteristics
of waters for things like temperature, acidity and alkalinity,
salinity, turbidity, dissolved oxygen, algae, and the types
and concentrations of various biological and chemical sub-
stances, especially pollutants like: mercury, lead, and other
heavy metals; fecal coliform; organic wastes, measured by
biochemical oxygen demand, which is the amount of oxy-
gen necessary to decompose them; nitrates, phosphorus,
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127. Leitch and Harbor observe that increased urbanization may not re-
sult in proportionately higher runoff, depending on changes in other
land uses, such as when conversion of agricultural lands from high
runoff activity to low runoff activity offset increased runoff from ur-
ban growth. Leitch & Harbor, supra note 117. This phenomenon is
essentially the water pollution version of the growing water-supply
transfers from agricultural water uses to urban water uses, i.e., lower
agricultural impacts on water allow for higher urban impacts on wa-
ter, although in the water pollution context it is unlikely that the agri-
cultural land users are being compensated for their “transfer.”

128. Federal Water Pollution Control Act §404, 33 U.S.C. §1344 (1994).

129. See generally A. Dan Tarlock, Law of Water Rights and Re-

sources (1993 & Ann. Supp.).

130. See Village of Euclid v. Amber Realty Co., 272 U.S. 365 (1926); Ar-
nold, Planning Milagros, supra note 1, at 93-94; Charles M. Haar &
Michael Allan Wolf, Euclid Lives: The Survival of Progressive Ju-
risprudence, 115 Harv. L. Rev. 2158 (2002); Bradley C.
Karkkainen, Zoning: A Reply to the Critics, 10 J. Land Use &

Envtl. L. 45 (1994).

131. A. Dan Tarlock, We Are All Water Lawyers Now: Water Law’s Po-
tential But Limited Impact on Urban Growth Management, in Wet

Growth, supra note 31.

132. These observations are based on my participation in all three types of
regimes as a planning commissioner, attorney practicing in all three
areas, and scholar writing and teaching in all three areas.
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ammonia, and other nutrients; silt and other suspended sol-
ids; and synthetic volatile organic chemicals like pesticides
and petroleum products. He or she also analyzes the charac-
teristics and composition of inputs into waters, such as
stormwater runoff, industrial discharges, and sewer system
discharges. Minimum levels of water quality for bodies of
water (TMDLs) and maximum levels of pollution dis-
charges into bodies of water (NPDES permits) are based pri-
marily on composition.

There are also differences in the types of interests to influ-
ence the decisionmakers and regulators in each regime (or
possibly “capture” the decisionmakers, if one accepts the
“agency capture” theory).133 For example, the primary regu-
lated community in the land use regime is composed of land
developers and local property owners,134 whereas the pri-
mary regulated community in the water use regime is com-
posed of water institutions, e.g., water districts, irrigation
districts, and other major users of water.135 Not only might
the regulated community influence the decisionmakers, but
so too might those groups with a strong interest in regula-
tion, groups that vary with the type of regime. For example,
large national environmental organizations influence the
decisions and culture of federal water quality regulators,
whereas neighborhood groups have influence over local
land use decisions. The former arguably favors science-
based, statute- and litigation-driven command-and-control
regulation of environmental outputs, e.g., pollution, and in-
dustry processes.136 In contrast, the latter arguably pushes
for protection of neighborhood quality-of-life and property
values against new development that might increase traffic,
create an eyesore, consume open space and landscape ame-
nities, crowd schools and other public services, and bring
unwanted numbers or types of people.137

B. Government Authority

The power and responsibility to regulate land use, water use,
and water quality are fragmented across many different gov-
ernmental entities. First, there are “vertical disconnects”:
authority is divided among the three levels of government:
federal, state, and local.138 The primary authority to set stan-

dards for water quality rests with the federal government.139

State government primarily controls water allocation deci-
sions.140 And local governments—cities and coun-
ties—have primary responsibility for land use regulation.141

These generalities have exceptions and variations, not in the
direction of unification or integration of land and water con-
trols but in the direction of additional layers of complexity
and fragmentation of power and responsibility for environ-
mental regulation. For example, the federal Endangered
Species Act, which protects the critical habitats of endan-
gered and threatened species,142 has significant regulatory
impacts on both water use and land use.143 Over the past sev-
eral decades, various federal and state laws, protecting spe-
cific resources like wetlands or coastal resources or estab-
lishing regional planning goals and processes, have asserted
land use regulatory authority,144 although in the end, land
use regulation remains essentially a local matter.145 Often
these federal and state environmental or multijurisdictional
regional controls are “overlays”: additional constraints laid
over top of underlying local zoning and planning.146 In other
examples of jurisdictional complexity, states can play a sig-
nificant role in water quality regulation, and federal and In-
dian reserved water rights and federal dam and reclamation
policies affect water allocation within states.

Second, there are “horizontal disconnects.”147 The func-
tions of regulating and managing land and water do not co-
alesce around unitary decisionmakers, even within a level of
government. One manifestation is the dispersion of author-
ity across political geography: the United States has 38,971
counties, cities, and townships, most of which have general
land use regulatory powers within—and to some degree in
the areas just outside of—their political boundaries, and na-
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licing Environmental Regulatory Enforcement: Cooperation, Cap-
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134. See generally Joe R. Feagin & Robert Parker, Building Amer-
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tionally there are over 10,000 local special districts with re-
sponsibility for the management, conservation, and/or sup-
ply of water.148 Thus, land use regulatory authority, and at
least some aspects of water use and quality decisions, are
fragmented and diffused across thousands of separate, dis-
tinct governments. These entities’ jurisdictional bound-
aries, or sometimes called political boundaries or adminis-
trative boundaries, do not conform to the “boundaries” of
nature, generally to the detriment of sustainable ecosystem
management practices.149 Nearly every watershed, which is
the most commonly accepted ecological unit of manage-
ment of land and water and defined as “the catchment or
drainage area of an individual stream or river,”150 transcend
local political boundaries. The result is that no one regula-
tory agency or manager is controlling land use across an en-
tire watershed, but instead many different entities are doing
so.

Moreover, municipalities within a region or metropolitan
area compete with one another for tax revenues, economic
development, federal and state funds, and control over the
local physical and social environment.151 They use their
land use planning and zoning powers in doing so.

However, the result is neither a race-to-the-bottom nor a
race-to-the-top,152 but instead polycentrism: a distribution

of widely varying local land use practices across a broad, de-
centralized, fragmented spectrum.153 Some localities are
more water-conscious and nature-conscious in their policies
and decisions, while others are less so. Nonetheless, this
system has few incentives for local governments to coordi-
nate their land use policies and regulations, to take responsi-
bility for total watershed health, or even to be able to influ-
ence land use patterns sufficiently to achieve significant en-
vironmental protections.

Another type of dispersion of authority is by subject mat-
ter. Different agencies within a unit of government have dif-
ferent responsibilities and authority for interrelated matters.
For example, just at the federal level alone (not considering
the likely dozens of state and local entities that could be in-
volved), the regulation or management of land and water in
a given watershed might involve: wetlands under the shared
jurisdiction of the U.S. Army Corps of Engineers and EPA;
endangered species under the jurisdiction of the U.S. Fish
and Wildlife Service (FWS) in the U.S. Department of the
Interior (DOI); national parks under the jurisdiction of the
National Park Service in the DOI; national forests under the
jurisdiction of the U.S. Forest Service in the U.S. Depart-
ment of Agriculture (USDA); Indian tribal lands under the
jurisdiction of the Bureau of Indian Affairs in the DOI; fed-
eral highways under the Federal Highway Administration
of the Department of Transportation; water quality under
the jurisdiction of EPA; federal grazing lands under the U.S.
Bureau of Land Management in the DOI; soil erosion issues
under the jurisdiction of the Natural Resources Conserva-
tion Service of the USDA; control of solid wastes and toxic
substances by EPA; federal water reclamation projects un-
der the Bureau of Reclamation of the DOI; and if there were
impacts on marine ecosystems, perhaps both the National
Oceanic and Atmospheric Administration (NOAA) and its
sub-entity the National Marine Fisheries Service (known as
NOAA Fisheries) of the U.S. Department of Commerce.
Turf wars and poor coordination can characterize inter-
agency dynamics.154 However, aquatic ecosystem viability
does not divide itself by the human, artificial, political sub-
ject matter boundaries that define jurisdictional lines be-
tween agencies.

With the dispersion of authority by subject matter come
tensions over the considerations that go into decisions about
land and water. Different agencies have different missions
and goals, as well as different standards that they apply. One
of the more challenging types of conflicts arising over the
land-water interface involves regulators focused on protect-
ing a specific component of the natural environment versus
regulators focused on balancing a wide range of environ-
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mental and nonenvironmental considerations. For example,
this type of conflict arises when FWS officials evaluate land
development proposals solely for their ecological impact on
endangered species’ habitat, while local land use officials
are considering goals of economic development, housing
availability and affordability, and provision of public infra-
structure and services, among others.155 Land use planners
do not consider just water preservation and ecosystem con-
servation goals when they make decisions about land use, in
contrast to those water planning officials and environmental
regulators who have strong ecological missions.

A third type of dispersion of authority is by function or
role. Government inevitably divides its tasks among a vari-
ety of officials, in part for practical reasons related to the
scope of governing and in part for normative reasons to
avoid the concentration and abuse of power. Legislative
bodies set policies, adopt general prescriptive and proscrip-
tive rules, and designate implementing entities and pro-
cesses. Officials in implementing agencies in the executive
branch adopt rules that are supposed to implement the legis-
lative directives in greater detail and specificity (yet often
with general applicability) than the legislation provides.
With different decisionmakers, the considerations that go
into legislation may vary considerably with the consider-
ations that go into regulation. Some contend that legislation
is written purposefully to be vague, symbolic, and unen-
forceable in practice.156 Others contend that regulation-
writing agency officials undermine the principles adopted
by the legislative body.157 Still others acknowledge a practi-
cal problem of writing enforceable, rational, information-
supported rules from a broad directive issued by a highly po-
litical (and itself probably fragmented) legislative body.158

In any event, different decisionmakers result in some varia-
tion between legislation and regulation.

Even within the rule-writing process, there can be ten-
sions between an elected executive, e.g., the president of the
United States, or his/her politically appointed top officials
and the rank-and-file bureaucrats within the agency. Further
variation comes from implementation of the regulations and
legislation by yet different agency officials who make deci-
sions about a regulated entity’s permit application, variance
request, reporting documentation, or other application of the
rules to a specific situation. In some circumstances, experts
within the government agency may evaluate the situation
and make a recommendation to a distinct decisionmaking
official or set of officials. There is usually some sort of ap-
pellate decisionmaker within the agency to review the ini-
tial decision. And yet further variation results from en-
forcement decisions by perhaps even different agency offi-
cials about whom and when to investigate, whether statues
and regulations have been violated, and what remedies to
seek. If civil or criminal penalties are involved, a civil liti-
gation attorney or a criminal prosecutor will likely make

key decisions about whether and how to proceed with the
enforcement action.

Furthermore, in our system of environmental and land
use laws, affected citizens (including environmental and
growth-control groups) can seek to enforce statutes and reg-
ulations not only against private violators but also against
government officials for failure to comply with or enforce
the statutes. These “private attorneys general” play an im-
portant role.159 Finally, judges in federal and state courts at
both trial and appellate levels play important roles, espe-
cially given the amount of litigation that occurs over envi-
ronmental, land use, and water issues. Courts may have yet
entirely different perspectives than any of the other deci-
sionmakers, as they arguably look more to legal rights, du-
ties, and powers than they do to ultimate policy outcomes.
Significantly, courts often do not resolve in any final way
the policy decisions or conflicts underlying the legal issues
that they decide, but instead loop land-water-environment
disputes back into a complex, ongoing dynamic among mul-
tiple participants and “decision” makers.160

Third, government policy has “internal disconnects.” As
discussed previously, plans and policies of different agen-
cies or entities within a governmental unit may conflict with
or vary from one another, creating internal inconsistency for
the governmental unit as a whole.161 However, even where a
single plan governs or a single decisionmaker (individual or
group of officials) makes policy, the plan or set of policies
can often have internal inconsistencies. Conflicting or even
mutually inconsistent policy goals are common in Ameri-
can policy and planning documents. However, a more prev-
alent disconnect is between plans and decisions.162 Plans
may identify the carrying-capacity constraints of waters and
their related ecosystems and articulate sustainable develop-
ment goals. However, decisions about actual development,
land uses, and water impacts are made in an ad hoc, piece-
meal fashion: project-by-project for land development per-
mits, expenditure-by-expenditure for government projects,
and rule-by-rule for zoning and regulations.163 These deci-
sions are subject to political pressures, pragmatic compro-
mises, and toleration of many small impacts that form large
impacts in the aggregate; the result is the “tyranny of small
decisions” in which actual results are shaped by ad hoc
decisionmaking and are disconnected from plans and policy
goals.164 Finally, planning and even regulation designed to
constrain adverse impacts on aquatic resources frequently
cannot keep pace with actual growth, which is yet another
type of plan-implementation disconnect.165
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C. Property Rights

While government regulators have some control over land
and water, primary control over land and water lies with
those who hold property interests in land and/or water. In
several respects, American property regimes impede our
ability to treat land and water in integrated ways. Most obvi-
ously, American property law promotes the parcelization
and widespread ownership of land.166 At times, American
property institutions have excluded or removed certain
groups from this norm of widespread land ownership,
among them women,167 African Americans,168 Native
Americans,169 Mexican Americans,170 and the poor.171

Nonetheless, currently American land has many own-
ers—individuals, families, groups, business entities, non-
business organizations, and government entities. This wide-
spread ownership creates problems of coordination and in-
tegration with respect to natural features of land that do not
correspond to legal boundaries and ownership patterns and
often means that one owner’s activities on his or her land
have impacts on neighbors and a surrounding (sometimes
very broad) community.172 In calling for the “non-owner-
ship of land at the water’s edge,” Prof. Robert Adler high-
lights the ecological harms that come from the fragmenting
parcelization and privatization of natural ecosystems where
the boundaries between land and water are neither clear nor
defined physically, chemically, or biologically.173

American law also treats property as an abstract “bundle
of rights” that can be fragmented, disaggregated, and held
by many. Thus, at least theoretically, the right to use land can
be analyzed separately from the right to exclude others.
Both of these rights can be analyzed separately from the
rights to possess land and to manage and receive income
from land, among others. Each “stick” in the bundle of
rights can be chopped up into smaller pieces so that many
can hold rights in the same land. In fact, the “bundle of
rights” theory of property posits that the land—the object of
the property rights—is unimportant conceptually; instead,
the nature of relationships among rights-holders is what
property means. This approach disconnects those with inter-

ests in land from the land itself and the characteristics (in-
cluding natural or ecological characteristics) of the particu-
lar land in question. It also treats rights as separate from du-
ties and responsibilities, instead of treating rights, duties,
and responsibilities as parts of integrated relationships with
the land and with other interest-holders, including neigh-
bors and community. Its abstraction and anthropocentrism
disconnect people and institutions from the concrete reali-
ties and contexts of lands as interconnected parts of ecologi-
cal systems or communities. Although there is reason to be-
lieve that people and legal institutions treat property more
like an integrated “web of interests” than a fragmented
“bundle of rights,” there is little doubt that traditional prop-
erty norms facilitate environmental harm, personal and so-
cial alienation, weak ethics, and economically sub-optimal
“unbundling” of property interests.174

American property law also disconnects property in land
from property in water.175 Land ownership is possessory by
nature. In contrast, rights in water are merely usufructuary
and a number of state constitutions or laws declare that the
state owns the surface waters within its borders. In prior ap-
propriation states, water rights are completely separate from
land ownership. They depend on priority of appropriation,
and the water may be used off-site and, with a few excep-
tions, even out-of-basin, regardless of who owns the ripar-
ian land and whether the appropriator (who holds the water
rights) owns the land on which the water is ultimately put to
use. Rights to surface water in riparian states and rights to
groundwater are generally based in land ownership but
have evolved to allow off-site and even out-of-basin trans-
fers, depending on the state, as well as shared management
of common water resources. In addition, across the United
States, water law has accommodated and facilitated the
creation of water institutions that develop and manage wa-
ter that they supply to users on lands lacking a (usable) sup-
ply of water. These factors contribute to disconnections and
mismatches between decisions about land use and decisions
about water resources.

D. Humans and Nature

The most foundational problem of fragmentation is the dis-
connect between people and nature. We are disconnected
from nature in our ethics, our knowledge and understanding,
and our behavior. As Prof. Eric Freyfogle asserts, we engage
in environmentally harmful land activities fundamentally
because we in American society lack an environmental
ethic, or “land ethic,” that values the whole of nature and
seeks ecological health in our land practices.176 Instead, the
values reflected in our actions and the normative underpin-
nings of our legal theories center around self-gratification,
individualism, anti-community libertarianism, and consu-
meristic consumption, according to Professor Freyfogle.
According to the philosopher Max Horkheimer, the rea-
son and utilitarianism of modernity alienates people from
the natural world, as people fail to appreciate the intrinsic
value of nature and instead treat the natural world as a
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dominatable means to anthropocentric ends.177 Alterna-
tively, our treatment of the natural environment may be a
manifestation of our overarching hubris and self-centered-
ness, an alienation from God and neighbor. C.S. Lewis
wrote: “Man’s power over Nature means the power of some
men over other men with Nature as the instrument.”178 We
may be recognizing the ethical, spiritual, social, and psycho-
logical costs of our alienation from the natural environment,
though. There is a substantial emerging set of writings on
environmental ethics.179 Nonetheless, the prospects of a
widespread unified environmental ethic seem dim. Studies
of people’s attitudes toward environmental issues show tre-
mendous variety in ethical orientations, representing an
“ethical refraction” across the American public.180

As Prof. Holly Doremus highlights, our knowledge and
understanding of land-water dynamics (and indeed ecology
generally) and of human impacts on land and water are lim-
ited. She writes:

We frequently do not fully understand environmental
background conditions, the extent of anthropogenic
change, or the effects of our actions on aquatic systems.
Without that information, we do not know what limits we
need to impose in order to abide by our principles. Being
optimists by nature, we have a tendency to allow activi-
ties to go ahead until we force ourselves to see their im-
pacts. Furthermore, aquatic systems are often affected
by multiple, overlapping causes, making it difficult to
precisely identify those actions and those actors respon-
sible for the harm.181

Professor Doremus offers several examples of complexity
and uncertainty in watershed planning and management ef-
forts, including the Everglades in the Southeast, the Colum-
bia River in the Pacific Northwest, and the Platte River in
the Great Plains. Doremus is not alone in her concerns. Re-
cently, the U.S. General Accounting Office called for better
coordination and consistency in collection of water quality
data nationwide.182 A lesson for watershed planning also

might be learned from our experiences with habitat conser-
vation for wildlife that are endangered or at risk. Even
though regional habitat conservation planning for biodiver-
sity has many benefits for achieving certainty and key habi-
tat protection that might not be possible through project-
by-project decisionmaking,183 case studies of the natural
community conservation planning (NCCP) initiatives in
California show that plans were developed without ade-
quate scientific data at the time. Because of this uncertainty
and resulting insufficient resources, these plans do not pro-
vide sufficient protection of biodiversity and core ecologi-
cal values.184 However, we are seeing significant advance-
ments in both the quantity and quality of our information
and analytical methods, evidenced by resources like Pro-
fessor Randolph’s Environmental Land Use Planning and
Management.185 Another example of our progress is the
development of the Long-Term Hydrologic Impact As-
sessment (L-THIA) technique for evaluating impacts of
land use change on runoff. L-THIA departs from tradi-
tional methods focused on single storm events of speci-
fied recurrence intervals, and instead looks at long-term
runoff patterns based on long-term precipitation data,
soil type, land use type, and the nature of vegetation and
similar surface characteristics.186 Nonetheless, even as
we attempt to improve our understanding of how we affect
the natural environment, we need to acknowledge our in-
herent cognitive limits and tendencies to divide rather than
unify knowledge.187

Moreover, even when we have good ethics and good in-
formation, often our behaviors do not correspond to what
we believe or know to be environmentally beneficial. It may
be that we simply do not really adhere to the ethics that we
espouse in the abstract when concrete application, with
costs, is required.188 The engine of development is difficult
to stop or even direct. Housing consumers display the typi-
cal American paradoxical behavior of wanting environmen-
tal protection but also wanting to live in sprawling suburbia.
We have a hopeless optimism that we can satisfy all of our
consumer desires without environmental costs or that some-
one else will sacrifice to conserve our environmental ameni-
ties. William Riebsame writes about the “geographies of the
New West”:

The coalescence of forces for development, which often
disregards community desires, has been called the
“growth machine,” and the machine is humming along
nicely in the West. The well-known cogs in the ma-
chine—property rights, investment strategies, profit
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margins, government subsidy, growth-oriented land-use
planning and zoning, and the notion that any community
not growing is dying—are now increasingly driven by an
additional fuel: landscape preferences. Economists
Thomas Power and Ray Rasker tell us that the West’s
new economy is driven by people seeking a higher qual-
ity of life. They go where they want to live and bring de-
velopment with them.189

It may be that economic self-interest, cognitive biases
and limits, finite resources, and institutional constraints
pose obstacles to acting on our environmental ethics, or
more problematically, translating individual environmental
responsibility into social change and actual results.190 Or it
may be that the process of “working out an environmental
ethic” in practice is complex, multifaceted, and poorly un-
derstood.191 In particular, fragmentation of disciplines of
study and research impede our understanding of how envi-
ronmental ethics translate into behaviors across a range of
people and settings so as to translate into effective environ-
mental conservation.192

In particular, how we frame our problems and decisions
about land use, water use, and water quality often impedes
finding an integrated, sustainable approach to land use.
Framing is a cognitive and social process by which we orga-
nize, orient ourselves to, and understand the world and spe-
cific events, phenomena, conflicts, and problems that we
encounter. It occurs in individual mental processing, inter-
personal dynamics, group dynamics, and social (including
societywide) processes.193 In general, we repeatedly frame
land use decisions as discrete decisions about private con-
trol of land subject to regulation to protect nearby neigh-
bors’ interests. In our framing of land use decisions, we dis-
connect such decisions from impacts on waters and water-
sheds, minimize the prospects and effects of environmental
harms that could result from land use activities, worry more
about impacts on recreational and scenic amenities than on
ecosystem health, and assume that the greatest harms to the
environment would come from new, large development pro-
jects instead of from daily activities and existing land uses.

The reasons why we frame land use problems in these
ways are increasingly explained by psychology and by the
vague, passive content of our environmental values. We have
limited cognitive capacity to process and understand all of
the relevant interconnections in the natural world that are in
a state of flux and all of the countless points of human rela-
tionship to the natural environment, including the cumula-
tive and synergistic effects of endless permutations of deci-

sions and actions. Out of necessity, we adopt heuristic de-
vices or mental shortcuts, some of which involve faulty as-
sumptions, artificial categorization schemas, and mental
fragmentation of things that are in fact interconnected.194

Implicit in the suggestions by Professor Doremus for im-
proving our information about the environmental impacts of
growth and land use activities is the need for more accurate,
sophisticated mental schema, assumptions, and information-
processing models when we make land use decisions. Simi-
larly, our areas of knowledge and expertise are fragmented
across different disciplines and professions, and we need to
move toward more multidisciplinary, collaborative work.

We tend to see environmental regulation, ecosystem con-
servation, and water management as matters for experts to
decide and control, although land use regulation seems to be
a shared responsibility of experts and nonexperts and there
is some counterexpert sentiment among some grass-roots
environmental groups and members of the public. We frame
environmental issues, including watershed health, as scien-
tific and technical problems instead of problems of human
values and human behaviors. One of the strongly ingrained
results of this framing bias is a delegation of decision-
making to professionals and managers who make decisions
biased by professional norms, organizational culture, self-
interest, and concepts of the public good shaped by their
limited disciplinary or experiential perspectives.195 Prof.
Charles Wilkinson writes:

Western water has long been the province of “experts,”
mostly engineers and lawyers. Professionals from many
other disciplines—economists, historians, biologists,
sociologists, political scientists, and ecologists are just a
few—have much to offer to water policy. So, too, does
the generalist, the conscientious citizen, have much to
offer this field, where a fresh look is so critical. . . . The
engineering mentality has been one factor in making wa-
ter policy one-sided in favor of building and extractive
uses. It is now clear that there is much more in our rivers
than we are allowed to see through the lens with which
our policies view them.196

We also tend to see regulation as an outer limit on private
control of land, water, and the environment. For example,
land use controls in the contemporary United States gener-
ally are prohibitive, as opposed to mandatory, means of en-
vironmental stewardship. In other words, they restrict cer-
tain land uses and land use practices and only require affir-
mative action by landowners when the landowner seeks a
government permit to do something that is otherwise pro-
hibited. In contrast, in the colonial period, according to the
legal historian Prof. John Hart, land use law required land-
owners to make certain affirmative uses of their lands or lose
title to them.197 As a result of our current system, we find
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ourselves trying to stop the worst kinds of harms, instead of
encouraging, facilitating, and even requiring landowners to
use their lands in ways that promote ecosystem health. I do
not mean to suggest that we should necessarily switch to a
“use-it-this-way-or-lose-it” approach, nor am I convinced
that such a sea-change would be politically feasible. How-
ever, we need to recognize that we tend to think in the nega-
tive (avoid harm), rather than in the positive (do good).

More fundamentally, though, we frame changes in land
use practices aimed at environmental conservation as
losses. This framing choice has enormous consequences for
efforts to adopt and implement new wet growth policies and
reforms. Psychology research shows that people are gener-
ally loss-averse and, because of a phenomenon known as the
endowment effect, treat the loss of something they have as a
greater loss than a foregone gain of equal value. Thus, it
makes a significant difference whether a limitation on land
development or land use is framed as an entitlement that has
been taken or as a potential gain that has not been realized.198

Although there are many more sophisticated formula-
tions of the factors that lead us to treat limitations on land
use as a loss, they fundamentally are private property norms
and expectations, a culture of consumerism and self-gratifi-
cation, and a political philosophy of strong individual free-
doms against government control. Whether one thinks that
these core American values are harmful or beneficial, they
serve as major psychological and political barriers to re-
forms in legal doctrine, in regulatory programs, and in hu-
man behavior and land use practices because they limit how
we think about our problems of land use impacts on water-
shed integrity. Moreover, countervailing norms of environ-
mental protection and ecosystem conservation are weak in
effect. Despite widespread support for environmental poli-
cies, the depth and content of environmental ethics is quite
varied societywide,199 and environmental values in the ab-
stract often do not translate into consistent behaviors in
practice. We look at environmental problems through the
lense of unfounded optimism that our behaviors do not have
harmful consequences or that major sacrifices will not be
needed to protect the environment.200 We perceive that re-
sponsibility for environmental problems rests with others or
is diffused over many, thus psychologically freeing us to act
in irresponsible or selfish ways.201 Even when one’s com-

mitment to environmental ethics is strong and deep, one
may not know how to act on that commitment with any kind
of meaningful impact on ecosystem health or social
values202; thus, we return to the problem of cognitive limits.

Yet another influence on framing is the tendency to see
problems as intergroup conflicts and to identify oneself with
a group.203 This insight primarily from social psychology
(in contrast to cognitive psychology) is subject to some dis-
agreement about how group identity and intergroup conflict
work in a variety of situations. Nonetheless, the insight
seems particularly relevant to the kinds of issues raised by
the fragmentation of land use and water. We see many of the
problems framed as intergroup conflicts: urban users of wa-
ter and land versus agricultural users of water and land;
new-comers (including junior appropriators and new land
development projects) versus old-timers (including senior
appropriators and existing land uses); communities with
abundant financial and political resources versus communi-
ties with limited financial and political resources (including
low-income communities of color and indigenous commu-
nities); and point sources of pollution versus nonpoint
sources of pollution. However, this tendency to treat prob-
lems as intergroup conflicts promotes fragmentation and
impediments to collaborative problem solving. We under-
appreciate how much our problems and goals are interre-
lated. For example, polluted runoff from agriculture and
polluted runoff from urban development combine to de-
grade rivers, streams, lakes, and coastal waters.204 In a suc-
cess story, groups in the Los Angeles inner city, like the
Mothers of East Los Angeles-Santa Isabel, Iglesia Poder de
Dios, Korean Youth and Community Center, and the Watts
Labor Community Action Committee, joined with the envi-
ronmental scientists and activists of the Mono Lake Com-
mittee to find ways to save the Eastern Sierra’s Mono Lake
while bringing water conservation tools and environmental
education programs to Los Angeles’ low-income neighbor-
hoods of color.205 Nonetheless, our framing mechanisms
contribute to fragmented human understandings of, and re-
lationships to, the natural environment. This cognitive, so-
cial, and ethical fragmentation is the greatest barrier to an
integrated approach to land and water.

IV. New Ideas About Integration: The Role of Land
Use Regulation

A. Policy Diversity

The title of the book, Wet Growth: Should Water Law Con-
trol Land Use?, is purposefully provocative. It is unrealistic
and unwise to believe that water law will or should govern
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land use decisions, or alternatively that land use planning
and regulation will or should govern water management.

Nonetheless, the initially unsettling question of whether
one area of law and policy should control the other provokes
discussion and reflection on both why and how we might
move toward greater integration of land and water controls.
This task of seeking new ideas is daunting in several re-
spects. The interrelationships within ecosystems and be-
tween ecosystems are complex, dynamic, and varied, in-
volving not only the multitude of interfaces—often place-
specific—between land and water but also among other nat-
ural processes and component parts, such as wildlife, air and
wind, geologic change, and the like. This plane of complex-
ity intersects with the complex set of interrelationships
among legal rules, processes, and decisionmakers in all
branches of government and at all levels of government.
These two planes of complexity then intersect with the com-
plex set of behavioral and social dynamics in which people
interact with the natural environment, one another, political
and legal systems, and social and cultural forces. Even un-
derstanding these relationships—not to mention the more
difficult task of designing institutions and methods that ef-
fectively address human impact on land and water—is no
easy feat and should be pursued with some degree of hu-
mility. In addition, new ideas about integrating land and
water controls risk being merely ivory tower ruminations
or self-indulgent bombast unless they are capable of imple-
mentation and at least partially effective. Moreover, it is dif-
ficult to develop a comprehensive, cohesive program of
“wet growth” when so many different experts disagree
about the nature of the problem(s) and the best way(s) to ad-
dress it/them.

Given this complexity, policy diversity is preferable to
focused attention to a single idea or proposed reform. We are
more likely to integrate land and water decisions in environ-
mentally sustainable ways if we pursue a variety or mix of
efforts and changes at many different levels than if we fixate
on one “answer” or “solution.” Integration is not the same as
centralization. Polycentric approaches to environmental
problems and natural resources management can be frag-
mented and parochial, but they can also be innovative, adap-
tive, and highly functional.206 Moreover, policy diversity is
often a rational response to the various legal, political, and
financial limits to each type of policy, as well as the limited
effectiveness of any one policy option to address complex
environmental problems in a complex, diverse society.207

Just as nature is complex and multifaceted, our social insti-
tutions and our points of human connection with the natural
environment are also complex. We need diverse methods of
integrating watershed health and integrity into land use at
multiple points of decision and behavior.

Local land use controls offer great potential for develop-
ing diverse methods to address multiple points of impact on
land and water. In particular, local zoning mechanisms, as
well as related planning and regulatory tools, offer some of
the more promising means to incorporate water-related con-
cerns into land use practices and land development patterns.
Increasingly we see innovations in “water-conscious” or
“watershed-regarding” local land use controls. These di-
verse innovations reflect the multifaceted, context-depend-

ent aspects of growth’s impact on watershed health and
aquatic ecosystem integrity, as well as the need for adaptive
experimentation and generation of many new ideas. It is
telling that one of the more thoughtful urban planning books
on sustainable development, Timothy Beatley and Kristy
Manning’s The Ecology of Place, departs from the tradi-
tional smart growth literature and instead offers a range of
ideas and principles to guide communities in planning and
developing “sustainable places.”208

B. Planning and Zoning for Wet Growth209

The integration of aquatic ecosystem protection into local
land use requires a comprehensive approach involving the
three primary aspects of local land use regulation—plan-
ning, zoning, and development permits—and the four pri-
mary types of urban impacts on watersheds—water use,
pollution, runoff, and habitat loss. In general, localities
should give attention to the location of development and
growth, the propriety of particular land uses given the char-
acteristics of the land in relationship to the watershed’s fea-
tures and processes, and the design, construction, and ongo-
ing operation/management of development to minimize or
mitigate pollution, runoff, water use, and habitat alteration.

Each locality’s comprehensive or general plan should in-
corporate as a primary policy the directive that all growth,
land use, and development shall be sustainable with respect
to the carrying capacity of all watersheds in which the local-
ity is located, the health and integrity of aquatic ecosystems
generally, and the conservation of water resources. Each as-
pect of the locality’s comprehensive plan—land use, trans-
portation and circulation, housing, public infrastructure,
economic development, and conservation of open space and
natural resources, among others—should be consistent with
this policy. The plan should also contain specific objectives
and action items directly addressing and effectuating this
wet growth planning principle.

Moreover, as Lora Lucero asserted in her comments at the
Wet Growth conference, plans must be implemented if they
are to have any real effect. Ms. Lucero and Professor
Tarlock have argued that “[t]he consistency doctrine is the
linchpin for connecting land, water, and growth.”210 The
consistency doctrine requires that all zoning and land use
decisions be “in accordance with a comprehensive plan,”
and that planning not be merely advisory or rhetorical.211

Legislatures in a number of states have adopted statutes ex-
pressly mandating that local land use decisions and zoning
codes be consistent with written, locally adopted compre-
hensive plans.212 Land use experts often comment that com-
prehensive plans can easily be amended, be ignored, or be-
come out-of-date. However, in my experience as a member
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of a planning commission and a general plan advisory board
in a jurisdiction with a statutory consistency doctrine (Cali-
fornia), comprehensive plans play a useful role if neither too
much nor too little is expected of them. Plans are not regula-
tions. They do not mandate that a particular vision of future
development actually be achieved, nor can they in a system
based on private ownership and control of land. Plans must
adapt not only to changing conditions but also to inaction by
private landowners (who usually cannot be compelled to put
their land to the desired use) and development proposals and
opportunities not anticipated during the planning process.
Often in the periods between comprehensive planning ef-
forts, public officials and planners formulate new planning
principles to guide development in response to new or
reframed problems. On the other hand, the comprehensive
planning process serves to focus officials, planners, and the
public on the principles and objectives that they wish to
guide development, regulations, and decisions about spe-
cific projects. It facilitates the identification of problems
that exist beyond specific parcels or particular permit deci-
sions. The consistency requirement, even if it is difficult to
enforce legally, imposes background expectations on
decisionmakers (and perhaps even landowners and develop-
ers) that land use and development must be consistent with
the plan’s contents or there must be a good reason to justify
amending the plan. It can make the process more thoughtful
than it might otherwise be (and arguably more thoughtful
than decisionmaking processes among other organizations,
at least in my experience). Like the pirate’s code in Pirates
of the Caribbean, plans are “more what you’d call ‘guide-
lines’ than actual rules.”213

To effectuate wet growth principles, localities will also
need to amend their zoning codes. One option is to review
and revise the lists of allowed, conditional, and prohibited
uses in various zoning classifications. For example, a city
might want to eliminate from its commercial zones some in-
tensive land uses that might involve significant amounts of
hazardous chemicals or wastes, and confine such uses to
properties zoned for industrial uses. Another option is to
adopt performance zoning standards:

Performance zoning does not regulate land uses, but in-
stead regulates the impacts of activities that occur on
land. A performance zoning ordinance establishes cer-
tain performance standards for possible negative im-
pacts on neighboring property, such as dust and smoke,
noise, odor, vibration, toxic pollutants, runoff, glare and
heat, and other nuisances, i.e., negative externalities. It
prohibits any land use with impacts that exceed these
levels which have been predetermined to be tolerable.
There are two ways of classifying performance stan-
dards. One is to distinguish between standards related to
development density, design, and preservation of natural
resources—often associated with areas of new develop-
ment—and standards related to the nuisance-like im-
pacts of industrial activity, such as air, water, and soil
pollution; noise; vibration; and odors—often in estab-
lished industrial areas. Another is to distinguish between
what are known as “primitive” standards, which have
only general definitions stemming from common law

nuisance concepts, e.g., prohibitions on emission of
“any offensive odor, dust, noxious gas, noise, vibration,
smoke, heat or glare beyond the boundaries of the lot,”
and “precision” standards, which are developed from
scientific data and reflected in quantifiable measure-
ments, e.g., limits on permissible decibel levels in desig-
nated octave bands per second or designated center fre-
quency-cycles per second. Nevertheless, all types of per-
formance zoning ordinances are a supplement to, not a
replacement for, traditional, use-based Euclidean zon-
ing. And courts have largely upheld the validity of per-
formance zoning standards both as reasonable means of
protecting the public from nuisances and as sufficiently
measurable according to a “reasonable person” nui-
sance standard.214

A commonly used technique in protecting watersheds, ri-
parian lands, and aquifers is overlay zoning. An overlay
zone imposes additional restrictions and requirements (or
sometimes adds permissible uses or exceptions from exist-
ing restrictions) on a designated geographic area, while
leaving in place the underlying zoning in that area, which is
often a mix of various use designations for different parcels
or subareas.215 Local planning officials can select areas for
overlay zones based on their functions in the hydrologic cy-
cle (including runoff patterns and proximity to receiving
surface waters and groundwater), support for aquatic
biodiversity, and potential impact on watershed health if de-
veloped. Officials can employ a variety of different catego-
ries of overlay zones, each with a different set of restrictions
appropriate to the geographic area and its ecological charac-
teristics, so that restrictions are relatively narrowly tailored
to minimizing likely adverse impacts of development: a rel-
atively close regulatory “fit” that neither overrestricts land
use nor underprotects the environment.

A related technique is the buffer zone. At its core, the
buffer zone is simply a designated area with specified land
uses selected primarily to serve as a buffer between more-
intensive and less-intensive uses. Although a common but
questionable practice is to designate multi-family housing
to serve as a buffer between commercial/industrial areas and
single-family residential subdivisions,216 it is also becoming
common for local or state governments to adopt riparian or
shoreline buffer zones that restrict development within a
certain distance of river banks, stream banks, and lake
shores.217 These zones help to protect riparian vegetation
and habitat, prevent erosion and bank/shoreline alteration,
preserve wetlands, and minimize the potential of increased
runoff and pollution from proximate development.

Zoning codes are critical starting points for imposing new
development standards and restrictions aimed at water-sus-
tainable development, regardless of whether the locality im-
poses the new regulations jurisdictionwide via traditional
Euclidean zoning classifications and generally applicable
rules (including even performance zoning), or whether new
regulations apply only to specific areas designated as over-
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lay zones or buffer zones (or perhaps some combination of
both generally applicable rules and area-specific rules).
These regulations might include: restrictions on the percent-
age of the land that may be covered with impervious sur-
faces; requirement that users and developers of the land use
BMPs (by requiring BMPs in general or by requiring spe-
cific, designated practices) to eliminate and control runoff,
minimize the use of pollutants on the property, and/or con-
serve the use of water; standards for evaluating the water-
shed impact of development proposals and for granting or
denying permits; requirements that landowners and devel-
opers obtain permits or submit water management plans for
review and approval; prohibitions on the uses of certain
chemicals on specified lands; and prohibitions on certain
types, content, or quantity of runoff from land use activities.
They might authorize previously prohibited (or discour-
aged) sustainable development practices, such as cluster de-
velopment, meeting parking requirements through shared
off-site parking garages, i.e., thus reducing the amount of
soil covered by impervious surfaces over the practice of re-
quiring a surface parking lot on every development site, in-
creased building height limits, mixed use projects, nontradi-
tional architecture and design standards, or the use of pervi-
ous surfaces for driveways, sidewalks, roads, and patios.
They also might include incentives to engage in sustainable
development (bonus zoning), such as increased develop-
ment densities, transferable development rights, exceptions
to restrictions, streamlined processes, vested rights, and
other advantages not otherwise permitted. These incentives
would be conditioned on the developer or landowner using
identified sustainable development and land use practices
that the locality encourages—but does not require—ones
that achieve a higher level of watershed-regarding develop-
ment than zoning regulations mandate.

Although planning and zoning are necessary foundations
to integrating watershed considerations into local land use
controls, some of the most significant impacts will result
from decisions on land use permit applications and the con-
ditions of approval for the permits. The system of local land
use regulation as it has developed in U.S. society today is
primarily a system of discretionary permit decisions—deci-
sions about conditional use permits (or their equivalents),
variances, subdivision maps or plats (or their equivalents),
planned development approvals, development agreements,
site plans, and in some cases building permits, construction
permits, or grading permits. This system allows officials to
evaluate the particular nature and scope of each specific de-
velopment proposal in its ecological and sociospatial con-
text, given the theory that no two projects are exactly alike
in characteristics, location, and impact. Standards in the
zoning code guide and constrain the discretion of the offi-
cials, yet the permitting system presumes—accurately
from the perspective of practical implementation and opera-
tion—that an entirely rule-based system cannot be con-
structed with sufficient precision and detail to avoid both
underregulation and overregulation. Planning experts can
study and predict the likely impact of the project on
hydrologic processes, vegetation and habitat, runoff, water
quality, and water consumption, and can identify means to
reduce, eliminate, alter, or offset those impacts. Officials
may choose to deny permit approvals based on watershed
health considerations, but more often than not they will ap-
prove development projects with detailed, specific condi-

tions aimed at having the developer or landowner minimize,
mitigate, or internalize harmful impacts on neighbors, the
community or public (including public infrastructure), and
the natural environment. New methods like L-THIA allow
planners to evaluate the long-term impacts of various land
use changes on runoff and to select conditions and impact
fees to minimize or mitigate to impacts attributable to each
particular proposed project.218 The permit-by-permit ap-
proach offers all of the advantages and disadvantages of
flexibility, piecemeal decisionmaking, loosely constrained
regulatory discretion, context-specific outcomes instead of
outcomes resulting solely from generally applicable rules,
and pragmatic, often-negotiated problem solving.

The conditions that planning officials—local planning
staff, planning commissioners, and city or county council
members—craft when considering an application for a land
use permit (often during or following input from, and dia-
logue with, the applicant and interested members of the pub-
lic) can make the difference between unsustainable devel-
opment and sustainable development. One of the most
promising types of conditions involves mandatory BMPs.
BMPs may involve design and management of land uses,
pollutant source reduction, or runoff control and treat-
ment.219 Design-related BMPs, sometimes called “conser-
vation and minimization” integrated management practices,
involve “clustering development, site ‘fingerprinting’ or
clearing only the area needed and retaining site vegetation,
using narrower streets and permeable pavements like grid
pavers or porous asphalt, and retaining vegetation and
buffers, among others.”220 Other such BMPs may require
developers to select drought-resistant and native land-
scaping, conserve natural vegetation, incorporate water-
saving devices into their developments, e.g., low-flow
showers and low-flush toilets, design highly efficient irri-
gation systems, avoid fountains and other water-intensive
design features, reclaim and reuse water, and plan for con-
tingent water supplies.

BMPs for pollutant source reduction include litter control
policies, management of hazardous wastes, nutrient man-
agement plans that “specify fertilizer applications based on
calculations of plant uptake,” and integrated pest manage-
ment programs that use alternative pest control measures
like “biological controls (i.e., natural enemies and reproduc-
tive disruption), cultural methods (i.e., temporal and spatial
adjustments to planting and harvesting cycles), and reduced
amounts of pesticides that are selective to the species.”221

For example, a model water resource protection ordinance,
recommended by the American Planning Association, pro-
hibits any land use in an overlay zone from generating, at the
downgradient property boundary, nitrogen levels exceeding
five milligrams per liter, and requires new development to
remove, on-site, at least 80% of the annual total suspended
solids generated from the development runoff, among many
other specific and general regulations.222

BMPs to manage stormwater and runoff “aim to reduce
runoff, increase infiltration, and provide settling, filtering,
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and biological treatment of the remaining runoff.”223 There
are many different types of runoff/stormwater manage-
ment techniques, the bulk of which fall into six categories:
(1) bioretention, e.g., bioretention channels, bioretention
benches, which involves a sink that contains mulch, soil,
and vegetation usually located in parking lot islands and res-
idential land depressions and that detains and filters runoff;
(2) stormwater ponds, e.g., wet ponds, wet extended deten-
tion ponds, multiple pond systems, pocket ponds, dry ponds,
other storage facilities like cisterns and downspout barrels,
which detain and store runoff for slow release and some of
which treat runoff through settling and algal uptake of nutri-
ents; (3) constructed wetlands, e.g., shallow marsh, extend-
ed detention wetland, wetland-pond system, pocket wetland,
which have less biodiversity than natural wetland but are
highly effective at detaining and treating runoff through set-
tling and biological uptake; (4) filtration, e.g., surface sand
filter, underground sand filter, perimeter underground fil-
ter, organic filter, filter strip, which filter sediment and pol-
lutants through the engineered use of sands, vegetation,
and organic matter, e.g., peat, compost, charcoal; (5) infiltra-
tion, e.g., infiltration trench, infiltration basin, porous pave-
ments with underlying gravel or stone reservoirs, dry wells
if used with pretreatment, which involves excavated trench-
es or drains that provide infiltration of runoff to subsurface
flow; and (6) conveyance and open channels, e.g., dry
swales, wet swales, level spreaders, diversion beams, which
move runoff slowly from the site or to pervious areas.224

The use of conditional land use approvals or permits can
be especially effective when requiring landowners and de-
velopers to use BMPs because particular BMPs appropriate
to the land use and location can be selected and incorporated
into the permit. BMPs may focus on design, construction,
and structural features of the development, or on land user
behaviors and practices.225 Selecting the most effective or
appropriate BMPs depends on several factors: location, type
of land use, proposed development design and construction
processes, operational and management plans for the land
use, hydrologic and ecological characteristics of the land,
surrounding land uses and their runoff impacts, the types of
pollutants that might be used on the property, relative costs
and benefits, the capacity of the landowner to implement
BMPs effectively, and the types of problems threatening lo-
cal watersheds.226 For example, an underground sand filter
is suitable for commercial high-density development but not
for residential development.227 A dry swale removes 93% of
total suspended solids, 83% of total phosphorous, and 92%
of total nitrogen, but offers little flood protection, drains less
than five acres, and has a modest performance record for re-
moving metals and poor performance for removing fecal
coliform bacteria. A wet pond can drain more than 25 acres
at relatively lower initial and maintenance costs than most
other practices, and removes 79% of total suspended solids
but only 32% of total nitrogen.228 Discretionary permit deci-

sions, tailored to each specific land use proposal and its po-
tential watershed impacts, are necessary and beneficial be-
cause it is difficult or even impossible to create precise, de-
tailed rules fixing the specific mix of BMPs and other condi-
tions for every conceivable land use scenario.

C. Responses to the Skeptics of Local Land Use Controls

It is far more common in the literature on the environmental
regulation of land use, though, to reject local land use con-
trols as important instruments for environmental policy.
Critics offer several reasons why zoning and city planning
fail to protect the environment, and instead recommend re-
gional or centralized governance institutions that can evalu-
ate, plan, and regulate at a watershed level or even at a na-
tional level, promoting standardized protection of ecosys-
tems.229 They argue that local environmental law is essen-
tially a “race-to-the-bottom.”230 This argument has a strong
version, which is that local governments have economic and
financial incentives to underprotect the environment in or-
der to attract development and industry, and a weak ver-
sion (perhaps a “walk-to-the-bottom” or a “slide-to-the-bot-
tom”), which is that local governments lack sufficient in-
centives to consider overall ecosystem or watershed health
when regulating land use. However, the overall concept of a
“race-to-the-bottom” has been strongly contested.231 More-
over, there are many examples of strong environmental reg-
ulation by local units of government, some of which I have
discussed throughout this Article and some of which are an-
alyzed in the work of Professor Nolon.232

There is also a concern that increasingly stringent land
use controls stimulate a “race to develop”: landowners and
developers will develop more intensively and harmfully if
they perceive that restrictions on land use will be increasing
or are starting to increase than if other means of conserva-
tion are used.233 Despite some examples of landowners and
developers engaging in the race to develop (including, in
some cases, increases in land development permit applica-
tions immediately before a new regulation takes effect), the
impact, if any, is usually negligible. Prof. Jeffrey Rachlin-
ski’s empirical study comparing the health of endangered
plants on private lands subject to state regulation and the
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health of endangered plants on private lands not subject to
state regulation showed that regulation produced signifi-
cantly better biological health.234 A specific example also
questions the “race to develop” wisdom. When San Anto-
nio, Texas, adopted its stringent overlay zoning to protect
the recharge zone of the Edwards Aquifer, it exempted from
impervious cover limits those lands for which the owner had
already applied for a development permit or plat prior to the
ordinance’s effective date.235 Interestingly, the exempted
land was developed at an average of only 28% impervious
cover, even though over the prior two decades new housing
subdivisions in the area had averaged 60% impervious
cover.236 Reportedly developers were taking their cues from
the strict ordinance (even though it exempted them) and
from general public and housing consumer sentiment for en-
vironmentally sensitive development.237 Finally, the num-
ber of landowners and developers who have the project
planning, financial resources, and foresight to seek permits
and/or begin development just before new regulations take
effect is likely to be small in comparison to all of the possi-
ble land development projects that will be subject to the new
regulations. All things being equal, a rational developer will
weigh the costs and benefits of hurrying to get a project
through the pipeline with the projected economic impact of
the new regulations—which most of the time will not pro-
hibit development altogether (in the end, anyway) but in-
stead will require scaling back plans, agreeing to expensive
mitigation measures, doing more environmental impact
analysis and public relations, and taking more time to pro-
cess (and perhaps even litigate) permits—and yet may sub-
stantially increase the value of the ultimately developed but
scaled-back project due to both constraints on the supply of
developable land and regulatory protections of nearby envi-
ronmental amenities enjoyed by the project’s consumers.

The third major concern with local land use regulation is
that it is fragmented, piecemeal, and chaotic. Local land use
planners may lack the information or expertise to assess
fully the impact of land use patterns and specific develop-
ment proposals on watershed health. Policies adopted in one
locality may differ and even conflict with policies adopted
in a neighboring locality. Some localities may regulate more
strictly and others very little or not at all. In this situation, the
“exit” option for developers and land use consumers might
facilitate a shift in development from the more regulated
communities to the less regulated communities, resulting in
severe watershed impacts coming quickly and intensively to
some places.238 Local governments might “pick and
choose” among possible regulatory reforms instead of en-
acting a comprehensive program; the result could be inef-
fectual, symbolic “action” to protect watersheds.

However, these possible objections seem aimed at a wet
growth strategy built primarily or solely on local land use
regulation. They miss the point that local land use regulation

should be just a part of a diverse policy agenda. There will
need to be watershed-level planning and coordination of
policies. Federal and state governments will undoubtedly
play a role. The law and regulations governing water alloca-
tion/use and water quality must adapt to consider the im-
pacts of growth and development on watershed health. We
will also need private conservation efforts, voluntary deci-
sions by landowners and developers to adopt sustainable
land use practices, and changing ethics at personal and soci-
etal levels.

At the same time, though, it is clear that local land use reg-
ulation will play a critical role. Existing institutional and
power arrangements have great staying power. New water-
shed institutions or other regional planning authorities are
not likely to replace local governments as the primary regu-
lators of land use. City and county governments will
strongly and effectively resist ceding their core functions
and sources of power, particularly the power over local land
use. Furthermore, local governments regulate many aspects
of land use that have only tangential connections, at most, to
watershed health, such as: the signage, hours of operation,
and security of a liquor store; a church’s request for a vari-
ance from building height limits, setback requirements, and
prohibition of icons above the parapet; the supply of afford-
able housing for moderate-, low-, and very low-income
households; a new shopping center’s number of parking
spaces, traffic signals, and flow of traffic in and out of the
site; the appropriate land use classification for cyber cafes;
review of architectural plans and drawings for changes to an
historic house subject to historic preservation regulations;
and so forth. Experts in conservation ecology, aquatic
biodiversity, water chemistry, and watershed management
would not likely have the interest or expertise to take on
these kind of decisions in a watershed-based system of land
use regulation.

Moreover, neighborhood residents and city voters, who
take considerable interest in local land use decisions, are
likely to form strong political opposition to a new
watershedwide institution usurping the land use regulatory
power of the city and county officials with whom local resi-
dents seem to have access and some level of comfort. Ac-
cording to Profs. David Callies, David Breemer, and Calvert
Chipchase, the system of local land use is designed to bal-
ance environmental considerations and economic consider-
ations, which is not done well by agencies focused primarily
on environmental policy.239 In short, it is unlikely that we
will see nationwide a wholesale restructuring of land use
regulatory authority to a regional or watershed level.

Nonetheless, it is conceivable that watershed-based insti-
tutions or processes in which local governments participate
could influence local land use regulations or impose on local
governments and/or landowners additional minimum re-
quirements for watershed protection. One example of the
latter involves current requirements in California that cities
and counties use their land use authority to require all new
development to use BMPs in minimizing and managing run-
off.240 Indeed, many of the federal and state regulations that
affect land use are regulatory “accretions” or “overlays,” not
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substitute regimes.241 Regulatory accretions and overlays,
new programs and policies, greater coordination among
multiple agencies and units of government, and
multistakeholder negotiations over regional planning may
supplement local land use controls and may even force lo-
calities to share responsibility for land use. Nonetheless,
powerful forces—deeply ingrained in the American po-
litical and sociocultural landscape in less than a century
since the widespread adoption of zoning codes—will en-
sure that zoning and other local land use controls do not
become obsolete or largely supplanted, at least on any wide-
spread scale.

Perhaps even more importantly, watershed planning ex-
perts emphasize the role of the local level in developing and
implementing specific plans. Although it is common in le-
gal literature to refer to planning and management at the
“watershed level,” watershed specialists and environmen-
tal planners call for a more nuanced “nesting” concept in
which five levels of scale are considered: basin, subbasin,
watershed, subwatershed, and catchment.242 The basin level
(typically covering between 1,000 and 10,000 square miles,
draining to a major river) should be considered when devel-
oping general policies, but experts recommend the
subwatershed (typically covering between 1 to 10 square
miles, draining to second-order streams) as the best level for
making specific plans and implementing them.243 Professor
Randolph writes:

Most effective watershed planning is guided by larger is-
sues of the basin, but focuses on smaller scale
subwatersheds and catchments for action. Guidance,
policies, and financial and technical assistance may be
basinwide, but specific plans and implementation occur
in subwatershed. The subwatershed is a critical scale for
management: It is small enough to be within one or a few
jurisdictions, there is a strong influence of land use and
impervious cover, there are few compounding pollutant
sources, its is small enough for monitoring and map-
ping at a workable yet detailed scale, and stakeholders
have a close connection to the issues and are manageable
in number.244

V. The Future

Land use regulation, water law, and environmental law are
in a state of transition as we consider new ways to link wa-
tershed health and integrity to land development and
growth. Innovation and diversity characterize the changes
that are occurring nationwide, as well as the ideas that ex-
perts are offering. Wet growth is, in essence, about transi-
tions. It is about the areas and types of physical, biological,
and chemical transition—and connection—between land
and water. It is about identifying and understanding the tran-
sition from ecological health to ecological degradation,
caused or facilitated by land use and development.

However, the wet growth concept is also about transi-
tions to increasingly sustainable practices and policies.
The environmental regulation of land use is a growing phe-
nomenon. In less than half the time that zoning has existed
in the United States (at least in its contemporary wide-
spread form), we have incorporated into land use controls
various means of protecting biodiversity, open space, sce-
nic vistas, riparian and coastal areas, underground aquifers
and their recharge zones, wetlands, and other environmen-
tal features. We are finally attempting to tackle nonpoint
source pollution, not just point source pollution. Both ur-
ban and agricultural water users are finding it advanta-
geous, even necessary, to adopt conservation mea-
sures—to use water more efficiently. Maintaining
instream flows for environmental and recreational reasons
has become a much higher priority in the laws and admin-
istration of water allocation and use, as well the laws and
administration of water quality. A growing number of wa-
tersheds are subjects of multistakeholder collaborative
processes of planning, problem solving, dispute resolu-
tion, and/or management. New watershed institutions are
forming, and local units of government are adopting vari-
ous zoning and other land use regulatory and planning
mechanisms aimed at watershed conservation.

The changes may be incremental, ad hoc, fragmented,
and perhaps even not nearly as effective as we would like,
but they nonetheless are occurring in noticeable ways. The
law is relevant not only as a source of tools and mechanisms
for effectuating reforms and policy innovations, but also as
a means of managing the conflicts that inevitably arise out
of transitions.245 Michele Staples, a partner at Jackson,
DeMarco & Peckenpaugh, observed at the Wet Growth con-
ference that agricultural users of water and land are being
displaced by both urban and environmental water and land
uses. According to Wet Growth conference speakers, the
transition to more aggressive control of urban runoff is im-
posing high costs on developers, local governments, and
consumers of new development. Attorneys Paul Singarella,
Susan Hori, and Richard Montevideo spoke of these costs
and practical difficulties in the bumpy road to incorporating
urban runoff controls into land use permitting standards, as
well as the distributional equity issues associated with dif-
ferent standards for new development, in comparison to ex-
isting land uses. The law of takings is another arena in which
the transition to watershed conservation, or wet growth, is
playing out.246 Many of the high profile takings cases of
recent years involve restrictions on the use of water247 or
on the use of lands important to the hydrologic cycle and
aquatic ecosystem functions such as coastal wetlands,248
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riparian wetlands,249 coastal lands,250 and lands surround-
ing, and draining to, surface waters.251

Transitions are difficult. They involve costs. They redis-
tribute power and resources. They require adaptation to

changing and perhaps unforeseen conditions. They involve
letting go of some old ways of thinking and adopting new
mental constructs, while not losing indiscriminately the best
of existing ideas, principles, and ways of life. They involve
uncertainty and ambiguity. But they are necessary and inev-
itable aspects of life. It is common for those who are bearing
the greatest burdens of change to complain loudly and asser-
tively but ultimately to adapt to the changes. One way or an-
other we will have to adapt to the fact that our current land
use practices in many ways exceed the carrying capacity of
watersheds. We will have to pursue growth policies and
practices that are smarter than smart growth, at least with re-
spect to the integration of land use and water.
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