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Abstract 
 
This working paper considers how the common land use planning tool of establishing Urban 
Growth Boundaries (UGBs) can better integrate water management. Three case studies and 
mixed methods research serve an assessment of limitations and possibilities in this regard. UGB 
setting and water management practices are compared among the cities of Flagstaff, AZ, Fort 
Collins, CO, and Eugene, OR. By comparing cases, this working paper advances a novel inquiry 
into potential integration across planning tools. Current integration of water management and 
UGBs is mostly limited to mechanisms for reducing water demand. UGBs are more concerned 
with limiting sprawl, while water management tends to address specific threats by other means. 
Yet, opportunities exist to incorporate assessments of the ecosystem services provided by rural 
land uses and their urban alternatives when deciding where urbanization should proceed. A 
context-specific index could be the basis of such an approach. 
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Urban Growth Boundaries for Watershed Health:  
Managing the Impacts of Peripheral Land Uses on Water Quantity and Quality 

 
Introduction 
 
Municipal planners in the United States commonly use Urban Growth Boundaries (UGBs) to set 
limits on urban growth.1 UGBs guide annexations, inform zoning, and shape relationships 
between jurisdictions. Their intent usually relates to limiting sprawl and preventing the 
unchecked urbanization of farmland and open space. Accordingly, UGBs are designed to serve 
as a guiding line beyond which a municipality typically will not annex land and where county 
regulations often only allow non-urban development. 
 
Developed in the 1970s, UGBs are now in place for many large and mid-size municipalities in 
the western U.S., as well as in some smaller towns. Municipalities with UGBs generally update 
them in coordination with neighboring counties in a process attached to routine updates of their 
comprehensive plans. Occasionally, cities also revise their UGBs when annexation proposals 
arise at the urban periphery.  
 
Land use planners work with their communities to set UGBs in the context of a larger toolkit of 
planning practices with varying degrees of relevance to water management. Chiefly, planning 
departments routinely regulate stormwater, work to preserve critical ecosystems, and manage 
floodplain risks. Some land use planners have recently begun to address ecosystem services, or 
the economic value of positive environmental impacts (including watershed outcomes) of intact 
ecosystems. A nascent discourse explicitly relates water management to UGBs in theory, but 
practical applications are limited to date. Where UGB policy does appear guided by water 
management, the focus tends to be on deciding where cities will extend domestic water utilities. 
 
In short, UGBs and watershed management have rarely been considered together, despite evident 
overlaps in intent and effect. To that end, this working paper addresses a largely novel concept: 
the consideration of water quality and water quantity in the setting of UGBs. It asks how UGB 
setting incorporates—or might incorporate—consideration of water quality and water quantity 
services as well as the impacts of peripheral land uses. 
 
To facilitate this inquiry into water resources and UGBs, this working paper examines three case 
study communities. All three cases are small to midsize western U.S. municipalities with 
established growth boundaries. They are the city of Fort Collins, CO, the city of Flagstaff, AZ, 
and the city of Eugene, OR. Each faces distinct concerns but share certain qualities that are 
relevant to many U.S. municipalities. Specifically, they continue to face the imperative of 

 

1 An Urban Growth Boundary is sometimes called an Urban Development Boundary (UDB) or a Growth 
Management Area (GMA). These terms all refer to an identified boundary line, usually adopted by both a 
municipality and the county or counties in which it lies. The exact meaning of each term varies with local 
regulation. 
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accommodating growth while protecting the water quality and quantity for the sake of domestic 
water provision and landscape health. 
 
This report shows that there are serious challenges to aligning UGBs with water management. 
This may explain their limited relationship in present practice. These challenges range from 
perceptions among practitioners that no such alignment exists, to detailed differences in water 
impacts among apparently similar land uses, to important contextual variation from one 
jurisdiction to another, to challenges related to the timing and political process of UGB setting. 
Thus, despite the many areas of practice where the stakes for UGBs and water management 
overlap, formal alignment of the two approaches has very rarely arisen. 
 
However, this research also unearths opportunities to better align UGBs with water management. 
In particular, an index that quantifies the effect of land use categories (such as irrigated 
agriculture, intact wetlands, or medium-density housing) on water resources as a rating that can 
be compared across uses would be valuable to UGB setting. Several indices and rating systems 
exist that could be used in a cumulative index to evaluate the watershed impacts of peripheral 
land uses. These existing systems address factors such as the quality of soils, the demand for 
water of different land uses, and the stormwater impacts of differing surfaces. Additional indices 
or rating systems could be created that fill the gaps in those measures and combine them in an 
accessible format for use in UGB setting.  
 
Background and Literature Review 
 
This report ties together a range of academic and public policy research with relevance to the 
research question. This approach is taken by necessity, as the scope of existing research related 
to UGB setting, water quality and water quantity services, and impacts of peripheral land uses is 
limited. This review of literature on the UGB-water nexus incorporates peer-reviewed studies, 
practitioner guides, and grey literature. 
 
Linking UGBs to Water Resources 
 
A growing array of research addresses the integration of land use planning and water 
management. For example, Beckwith (2016) offers an insightful overview of land and water 
planning integration techniques. Beckwith suggests that UGBs are a means of limiting future 
water demand but does not address water impacts and services of existing peripheral land uses. 
Rosan et al. (2016) analyzes interjurisdictional negotiations on growth management more 
broadly. These authors argue that negotiations lead to the protection of water resources and other 
environmental assets, especially where jurisdictions share the goal of retaining viable long-term 
water supplies.  
 
An early example of a direct relationship between UGBs and water resources provides a useful 
point of departure for this inquiry. Matthew McKinney’s 2003 Lincoln Institute primer on 
“Linking Growth and Land Use to Water Supply” appears to be one of the first pieces of 
practitioner commentary to raise the subject seriously and intentionally. He discusses the 
potential importance of growth management tools, including UGBs, to managing the impacts of 
urban growth on water quality and quantity.  
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McKinney’s analysis arrives at the same conclusion shared by many: that UGBs can primarily 
intervene in water management by reducing demand. He and Ethan Seltzer of Portland State 
University propose development of “a UGB within which developers would be required to prove 
that water is available for proposed growth” (2003). While this suggestion was novel at the time, 
McKinney’s approach otherwise mirrors the widespread practice of focusing on demand for 
domestic water.  
 
By contrast, the emphasis herein addresses the effect of land use decisions on quantity and 
quantity of water supply. A primary example of this thinking—and a major motivation for this 
working paper—is Babbitt Center’s “Integrating Land and Water: Tools, Practices, Processes, 
and Evaluation Criteria” (Rugland 2021). The document identifies 40 common land use planning 
and water management tools and provides direction on how those tools can be applied to achieve 
integrated goals. Three tools are particularly relevant here: annexation or growth policies, water 
quality and source water protection, and stormwater management. Together, these tools may be 
used to influence water supply. Specifically, Rugland writes that “annexation policies can be 
structured to support annexations that protect water quality or water quantity benefits, such as 
annexing lands suitable for groundwater recharge or watershed protection” (Rugland 2021, 9). 
As noted above, UGBs are fundamental to annexation policy where they are in place. Thus, 
Rugland’s proposition that annexation consider benefits to water supply raises an important 
question: whether is preferable that a UGB include, or rather to exclude, lands critical to water 
quality maintenance. 
 
Managing growth through annexation policy is a primary concern for urban planners, but this 
tends to be distinct from water management service areas. While the motivation for growth 
management varies, growth management policies tend to focus on two primary objectives: 
efficient provision of urban infrastructure and limiting the conversion of rural land uses to low-
density urban or suburban land uses. Limiting sprawl is itself motivated by a combination of 
aesthetic and environmental concerns. These objectives and motivations related to sprawl are 
found in the adopted comprehensive plans of all three case study communities. 
 
Professional authorities offer guidance on UGB setting in practice. The American Planning 
Association’s (APA) 2009 guide “Smart Codes: Model Land-Development Regulations” 
provides commentary on the UGB tool and a model ordinance that municipalities may adopt to 
establish their own UGBs. They define the UGB as a “boundary, sometimes parcel-specific, 
located to mark the outer limit beyond which urban development will not be allowed” (Morris 
2009, 9). The guide emphasizes the extension of infrastructure and the preservation of 
greenbelts, with relevance to watershed health. (A greenbelt is a general term for an extended 
stretch of undeveloped agricultural land and open space at the urban periphery. Greenbelts may 
thus limit urbanization and protect rural functions like wildlife habitat, water filtration, and 
farming.) 
 
Accordingly, the model ordinance from APA balances infrastructure concerns with the 
motivation to protect crucial functions of non-urban land. Per the model ordinance, a 
municipality should prioritize land “that will be served adequately by a combination of both 
existing public facilities and services and any additional needed public facilities and services that 
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are provided by either public or private sources” (Morris 2009, 157). However, the municipality 
should also consider the following: 
 

 “Agricultural land-preservation programs, including all existing and planned purchases or 
transfers of development rights;” (Morris 2009, 158) and 

 “Effects on land use of current or proposed floodplain management regulations or other 
resource protection programs.” (Morris 2009, 158). 

 
The APA guide also underscores the complexity found in Rugland’s work (2021). Namely, the 
impact of growth boundaries on land use is contingent on policies both within and beyond a 
boundary. Inclusion within the UGB—or within city limits—does not necessarily equate to 
urbanization. Likewise, land beyond the UGB may be zoned for a land use detrimental to 
watershed health by the county or neighboring municipality. Such detrimental land uses beyond 
the UGB may be urban, suburban, or agricultural in character, which increases the complexity of 
this interjurisdictional problem. This complexity is addressed further below. 
 
Some important relationships between UGBs and water quality have been noted, but are so 
indirect as to be outside the bounds of this research. For example, popular planning publication 
Planetizen notes that UGBs may improve water quality indirectly by limiting automobile trips, 
which lead to water pollution (Planetizen 2022). Likewise, UGBs have been documented to 
increase land costs in high-growth areas; this may indirectly encourage in-migration and 
urbanization, reducing water demand. Such price increases affect land markets in ways that may 
indirectly influence the density of new development which, in turn, can affect per capita impact 
on watersheds. These complexities are excluded from this analysis. 
 
Watershed Services of Peripheral Land Uses 
 
The question of the watershed impacts of peripheral land uses is an essential and complex factor 
in the UGB-water relationship. Planners cannot assume that all non-urban land uses are better for 
watershed health than all urban land uses. To be sure, the impact of an intact wetland on a 
watershed is positive relative to a large parking lot. To understand how UGB setting relates to 
the impact of land uses on the urban periphery on water quality and water quantity, this working 
paper looks to the discourse on “ecosystem services.”  
 
Ecosystem services pertain to the relationship between land and environmental quality issues like 
air quality, water quality, and habitat provision. As defined by the World Resources Institute, 
ecosystem services “are the benefits that people get from nature” (Ranganathan et al, 2018). This 
is a common and deceptively simple definition. More specifically, an ecosystem services 
approach shifts the emphasis in environmental impact assessment from mitigation to value 
retention.  
 
This shift in thinking to address ecosystem services is essential to the integration of land use 
planning and water resource planning. Conventional land use planning emphasizes how 
converting land to a new use may negatively impact the health of an ecosystem, and how that 
impact might be mitigated, whereas an ecosystem service approach begins by identifying what 
value an existing land use provides. A large share of research into ecosystem services seeks to 
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assign economic value to the positive contribution of existing land uses on air, water, forest 
health, recreation, and more. 
 
The shift toward an ecosystem services approach underpins this working paper. In this case, the 
conventional approach of planners has been to focus on how UGBs might mitigate the impact of 
urban development, by limiting demand and the expansion of pollutive land uses. Conversely, by 
taking an ecosystem services approach, planners can instead consider how UGBs might protect 
the value of existing land uses from being lost. In this light, land use planning takes on clear 
relevance to the quantity and quality of supply, rather than just demand. 
 
Research on ecosystem services in western U.S. landscapes offers a broad base of understanding 
on rural land use relevant to the case study communities. Jones et al. (2012) analyze the potential 
for conservation of agriculture and wildlands to provide security for urban water demand in a 
changing climate. The authors advocate for broad rural land conservation as an essential tool for 
ensuring long-term water supplies in arid and high-precipitation environments. Frisvold (2015) 
likewise addresses this issue, with a specific focus on the long-term water quantity and water 
quality impacts of transferring water resources from agricultural to urban uses. Others, such as 
Paster (2004), have used various methods to conclude that the preservation of agricultural land is 
generally net positive for watershed health. 
 
However, and as above, land uses beyond the UGB are not equivalent to intact UGBs, and some 
rural land uses have negative watershed impacts even when compared to urban land uses. A 
primary example is described by Wrenn et al. (2017), whose findings were that conventional 
agricultural land uses adjacent to high-density urban land uses have a negative impact on water 
quality through eutrophication and related effects. Kim et al. (2016) studied the groundwater 
impacts of grasslands in the western U.S. and the effect of land use change on those services. 
Natural grasslands, the authors find, have more positive effects on groundwater recharge than 
irrigated agriculture. In sum, specifics matter. The type of agriculture practiced in rural areas, or 
the stormwater management capabilities of urban land uses, complicate this inquiry substantially. 
 
Fortunately, a growing body of research considers how ecosystem services can be applied to land 
use planning practice, if not to UGBs specifically. De Groot et al. (2009) describe the potential 
for “win-win situations” wherein urban development proceeds in ways that maximize ecosystem 
services for long-term cost savings and maximal service value. Moving from this theoretical 
approach toward a practical application, however, is more complex. 
 
Much of the work aimed at operationalizing that concept relies on the development of indices 
that assign general ecosystem services values to differing land use types. Much of that work has 
been done outside the U.S. Rodríguez-Loinaz et al (2015), for example, develop an index to be 
applied in the Basque Country. Their results point to a need for a large amount of locally specific 
data to substantiate values. Likewise, Geneletti (2013) evaluates zoning policy alternatives in 
terms of ecosystem services for the Araucanía region in Chile. Peng et al (2020) uses an eight-
factor index to optimize land use patterns in a Puge County of Sichuan Province, China for 
maximum retention of ecosystem services while accommodating demand for land use conversion 
for agriculture and urbanization.  
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Efforts have been made to produce a broad index for use by decision-makers in the U.S. The 
U.S. Environmental Protection Agency has developed a set of dashboards called a "watershed 
index" to support decision-makers. Such an index may be exceedingly relevant to UGB 
processes in future. However, as explored below, such indices are useful to UGB setting only 
insofar as they can capture locality-specific variation. Without addressing the nuance of each 
community’s water resource concerns, such an index is unlikely to become a meaningful tool to 
guide practical decision-making. This working paper concludes by returning to the prospect of 
putting such an index into practice. 
 
Methodology 
 
Methods used to support this analysis flow logically from the research question. The report 
develops the three case studies— Flagstaff, AZ, Fort Collins, CO, and Eugene, OR—through 
mixed method research. Essential data include:  
 

 Key informant interviews;  
 Reviews of planning documents including UGBs and comprehensive plans; and  
 Supporting research into secondary sources related to UGBs, water management, and 

ecosystem services.  
 
In tandem, these sources allow a characterization of existing practices and development of a 
framework for integrating watershed services of non-urban land into UGB-setting. 
 
Key informant interviews play an essential role in the characterization of the setting and 
administration of UGBs in each municipality. The interviews were conducted virtually over a 
six-month period. Interviewees were chosen through references, web search, and listing in key 
documents such as comprehensive plans. Key informants include municipal and county planners, 
agricultural and wildland managers, water managers, and involved citizens with robust 
knowledge of planning processes.  
 
Reviews of plan documents and other literature supported the development of the interview 
questions (Appendix A) that address the UGB setting process and the extent to which that 
process involved information about the water impacts and services of existing land uses. 
Questions for each interview focused on familiarity and involvement with UGBs, comprehensive 
plans, and water management. Many interviewees had specialized knowledge in just one of these 
topics, and only a few interviewees had a high degree of familiarity with both UGBs and water 
management.  
 
The target number of interviewees for this working paper was 30, though the target was not 
reached due to a low response rate. A total of 73 potential interviewees were contacted for 
interviews, of which only 24 gave interviews, leading to a response rate of 33%. Interviewees 
carried diverse professional identities. Many were municipal planners and water utility 
managers, while others were academic researchers, federal land managers, or politically active 
citizens. Of the completed interviews, eight are relevant to Eugene, OR, eight are relevant to 
Flagstaff, AZ, and nine concern Fort Collins, CO. One interviewee had substantial familiarity 
with both Eugene and Fort Collins.  
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Interviews about UGB administration are paired with analysis of the existing UGBs in each 
community and their origins. The boundaries are understood through a review of directly 
associated plans and policies, particularly comprehensive plans. The review incorporated 
academic and grey literature about ecosystem services and the impact of peripheral land uses on 
water resources. Other critical documents dealt with best practices for UGBs, such as a 
professional guide on UGB setting and growth management.  
 
Case Studies 
 
Case Communities Compared 
 
Improvements in planning practice cannot be made just theoretically; planners must adapt new 
practices to suit the contexts where they are implemented. As this research seeks to understand 
the existing and potential relationships between UGBs and water management in western U.S. 
communities, it is essential to understand what factors differentiate communities where these 
concerns might be integrated.  
 
Each of the three case study communities—Flagstaff, AZ, Fort Collins, CO, and Eugene, OR—
has unique growth patterns, land uses, watersheds, and jurisdictional relationships. These factors 
inform the perspectives of land and water managers as well as the analysis of UGBs and water 
resources undertaken in this report. The communities also share an essential context: that of the 
complex management constraints faced by communities in the western U.S. 
 
Water Resources in the Western U.S. 
 
Local governments everywhere are on the frontlines of shifting constraints on water resources 
imposed by urbanization and climactic shifts. Though pressures are on the rise, municipalities 
have a longstanding concern for maintaining adequate water supplies into the future. This is 
especially true in the western U.S. Western states face complex water resource concerns not 
shared with other parts of the country. Namely, western water managers often govern in arid or 
semi-arid environments and have come to rely on complex and interdependent systems for the 
conveyance of water across great distances. Many western watersheds are fed primarily by 
snowmelt, which is subject to the variable levels of snowpack at the headwaters of western 
rivers.  

A complex array of policies, laws, and infrastructure frame practical concerns related to water in 
the West. Legal doctrines such as the doctrine of prior appropriation, “use it or lose it” rules, and 
in-stream flow minimums required under the Endangered Species Act sharply differentiate 
western water management from that of the eastern U.S., where riparian water law is in place. 
Major intergovernmental agreements such as the Colorado River Compact of 1922 allocate water 
among states.  
 
Complex physical infrastructure projects have been put in place to move water to meet urban 
demand. Flagstaff is an excellent example of this. Snowmelt is plentiful in the area, but the Rio 
de Flag has low in-stream volumes. This pushed Flagstaff to invest in water access early on. The 
first major water infrastructure project piped water into the city from springs in the inner basin of 
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the San Francisco Peaks, 12 miles away. Others, like the Colorado-Big Thompson Project in 
Colorado and Southern California’s Colorado River Aqueduct, have entirely reshaped the flow 
of water resources.  
 
Population and Demographic Change  
 
All three case communities are under relatively high growth pressures in the early 21st century. 
Today, all are midsize metros. Their populations range from 169,810 in Fort Collins and 176,654 
in Eugene to 76,831 in Flagstaff. Densities also range widely (US Census Bureau, 2020). 
Eugene’s population density is rapidly approaching 4,000 people per square mile, comparable to 
large western cities like Portland, OR, and Tacoma, WA. Flagstaff is relatively less dense, at just 
over 1,000 people per square mile, though this figure is somewhat misleading given the large 
area of undeveloped land within city limits. Fort Collins’ density falls in the middle, with about 
3,000 people per square mile. Fort Collins is, however, growing and densifying rapidly. Its 
population grew by nearly 20% between 2010 and 2020—twice as fast as the other two cities. 
Moreover, as all three states experience mounting population growth pressures, water demand 
has grown in each. 
 
Water Resources and Water Utilities 
  
Ecological differences are also notable, especially as each community receives varying degrees 
of precipitation. Colorado and Arizona are both arid states situated in the Intermountain West, 
with highly developed water management systems. Oregon, too, has a rigorous water 
management system and an arid environment in the eastern portions of the state. Rainfall in the 
Willamette Valley, where Eugene sits, is far higher. Annually, yearly precipitation averages are 
estimated at 13.57 inches in Flagstaff, 19.95 inches in Fort Collins, and 63.93 inches in Eugene. 
(NOAA 2022).  
 
Each of the three states has developed large water projects over the last century and a half, all 
aimed at mobilizing water for urban and industrial growth as well as for agriculture. In Colorado, 
much of this infrastructure serves to move water eastward across the continental divide, or else to 
store water to accommodate fluctuations in snowmelt. Arizona’s major infrastructure also 
includes reservoirs, but also relies heavily on long-distance conveyance of water from the 
Colorado, Gila, and Salt Rivers. In western Oregon, the largest water infrastructure projects are 
dams that provide hydro-electric power.  
 
The number and arrangement of utility companies responsible for providing domestic water in 
each community vary, too. In Fort Collins, the City of Fort Collins provides water to most 
properties within city limits; other areas of the community are served by Fort Collins-Loveland 
Water District, East Larimer County Water District, and Northern Colorado Water. All 
properties within the city of Eugene are served by the Eugene Water and Electric Board 
(EWEB), a customer-owned utility chartered by the city of Eugene and governed by an elected 
board of commissioners. The City of Flagstaff Water Services is a public utility that serves the 
entirety of city limits in that community.  
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An additional point of differentiation is the type of facility used to capture water resources. In the 
case of Eugene, all municipal water is diverted from the McKenzie River. Fort Collins relies on 
both the Cache La Poudre River and Horsetooth Reservoir in approximately equal proportion. 
This reservoir receives water pumped from the Colorado River System across the Continental 
Divide. This is not atypical, as some 90% of the state’s population resides east of the divide, 
while 90% of precipitation occurs west of the divide. Only Flagstaff’s combination of water 
sources includes groundwater, as well as water from Upper Lake Mary, a reservoir. Flagstaff’s 
wells are found in four geographic areas: well fields near Lake Mary, well fields near Woody 
Mountain, wells in the Inner Basin of the San Francisco Peaks, and wells inside city limits. 
 
Importantly, each community has a differing degree of influence over its source water due to the 
geographical structure of its watershed relative to its UGB. Fort Collins is unique in that it 
controls no land in the watershed that directly feeds its municipal water intake on the Cache La 
Poudre River. Eugene controls some land in the Upper McKenzie River watershed, but the 
primary intake for the EWEB filtration system is located within Springfield city limits (the 
adjacent municipality). Flagstaff’s influence over its water sources varies depending on the 
source, with several of its wells being situated within city limits, and other water being diverted 
from Lake Mary and mountainous areas outside of city limits. 
 
Land Use Composition 
 
The uses of land in and around each community also vary in important ways, especially in 
relation to agriculture and energy development. Flagstaff is unique in that agriculture does not 
represent a substantial land use near the city. Only 12.27% of land in Coconino County, AZ, is 
privately held, with 39.11% belonging to the Navajo, Hualapai, Hopi, Havasupai, and Kaibab 
Reservations, and the remainder under public ownership (largely State and Federal) (Coconino 
County, 2012). The immediate vicinity of Flagstaff is almost entirely U.S. Forest Service land. 
Less than .01% of Coconino County is in irrigated agricultural use. 
 
By contrast, much of the non-forested land in Lane County, OR is devoted to agriculture. Some 
90% of the county’s total area is forested. With the exception of urban areas, nearly the entirety 
of the non-forested remainder is used for irrigated agriculture, with an average farm size of 77 
acres. One-third of Lane County’s crop sales derive from nursery and greenhouse cultivation, 
and another third are in hay and similar crops. Nearly two-thirds of all livestock production is in 
cattle.  
 
Similarly, agriculture is a major land use in Larimer County, CO. Some 12% of Larimer County 
is irrigated farmland or pastureland, with an average farm size of 236 acres. Major farm products 
include nursery and greenhouse production (more than two-thirds of the total crop sales). The 
other major agricultural land use is in cattle, with cattle and milk from cows comprising more 
than 90% of livestock value. Some cattle-related activities occupy additional, non-irrigated 
portions of the county. Larimer County is substantially less heavily forested than Lane County. 
Notably, natural gas extraction contributes to the land use mix in Larimer County. Drilling, 
pumping, and hydraulic fracturing activities are concentrated in the eastern half of the county, 
including the immediate vicinity of Fort Collins city limits. 
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Planning Processes 
 
UGB setting is linked to comprehensive planning. Each city has a different schedule for its 
comprehensive planning process. This means that practitioners in each community have distinct 
levels of understanding about, and relationships to, the most recent planning process. Flagstaff is 
at the beginning of its upcoming regional plan update, last updated in 2014. Thus, these 
interviews have included discussion of the contemporary planning process. The city of Fort 
Collins recently completed an update to its comprehensive plan that included an update to its 
Growth Management Area (GMA), the synonymous successor to its original UGB. The city of 
Eugene adopted its most recent metropolitan area plan in 2015, and its own comprehensive plan 
in 2017, given evolving state requirements for planning area standards. 
 
Jurisdictional Landscape 
 
One point of differentiation between the three communities is their relative proximity to other 
municipalities. Flagstaff is geographically isolated from other municipalities, and its UGB abuts 
only Coconino County jurisdiction. Eugene is adjacent to just one other municipality, the city of 
Springfield, while the majority of its UGB borders only Lane County jurisdiction. By contrast, 
Fort Collins has three directly adjacent jurisdictions—Larimer County and the town of Timnath 
and the town of Windsor—as well as several nearly adjacent jurisdictions, including the city of 
Loveland and the town of Wellington.  
 
State Regulations 
 
State statute and administrative approaches in Arizona, Colorado, and Oregon differ 
substantively in their treatment of UGBs and water resource planning. While this working paper 
makes no comprehensive assessment of state regulation, the general distinctions are essential to 
the topic at hand. 
 
In Oregon, where UGBs were pioneered, this growth management tool is governed largely by the 
1973 Land Use Act (Senate Bill 100). That legislation, as elaborated through policy, requires 
metropolitan areas to implement land use management including UGBs. It elaborates a set of 
urban reserve, rural reserve, and undesignated categories for land beyond the UGB. This was 
introduced to the UGB planning system by state law in 2007. Such areas are identified and 
adopted as policy alongside the UGB. When policymakers consider expanding the UGB, they 
are directed to prioritize urban reserve areas for first inclusion. By contrast, these rural reserve 
areas are identified for protection, rather than priority development. They are to include rivers, 
wetlands, floodplains, and other natural features. Changes to these designations and to UGBs are 
reviewed by the Department of Land Conservation and Development. 
 
In sharp contrast to Oregon’s intricate state-level approach to UGBs, the other two states take a 
limited approach. A State of Arizona statute asserts that “[t]here shall not be a state mandate that 
a city... [e]stablish or recognize, formally or informally, urban growth boundaries, however 
denominated” (A. R. S. 9-461.13). Colorado—where the city of Boulder was one of the first in 
the country to establish a UGB in 1978—also does not require an urban growth boundary, but 
has allowed municipalities to establish UGBs and corollary Urban Growth Areas (UGAs, as in 
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Denver) and GMAs (as in Fort Collins). It does, however, lay out a detailed “Three-Mile” policy 
limiting annexation, which is often redrawn in concert with UGB setting. 
 
In regards to planning for water resources, each state again frames requirements differently. 
Oregon is unique in that the 1973 Land Use Act, which established the UGB requirement, made 
"Air, Water, and Land Resources Quality" an explicit goal of the act. It also sets a goal for 
“Public Facilities and Services,” again relating UGBs to extensions of urban water services. 
Until recently, other of Oregon’s supplemental requirements for municipal water planning 
emphasize water utilities from the perspective of extension, rather than supply per se (Aladjem 
et. al, 2017). However, Oregon’s 2017 Integrated Water Resources Strategy and accompanying 
statutes call on municipalities to engage in water resource management through “place-based” 
planning. This complements a 2009 Ecosystem Services Policy adopted by state legislature in 
that it advises municipalities to consider watershed benefits of existing land uses in crafting their 
local strategies. 
 
While Arizona’s approach to UGBs is least restrictive, its approach to long range planning for 
water supply is exceedingly thorough. Essential legislation on the matter includes the 1980 
Groundwater Management Act and subsequent elaborations of this act. This series of statutes 
makes adequate water supply a formal prerequisite for urban development in many places. Under 
the act, water providers within “active management areas” (AMAs) must demonstrate an assured 
100-year water supply to approve subdivisions. Flagstaff is not required to follow this process, 
but voluntarily verified their 100-year supply in 2013.  
 
Colorado has made municipal water resource planning a priority through several legislative 
steps. In 2004, the State of Colorado created a requirement for retail water providers (including 
municipalities) to generate Municipal Water Efficiency Plans. Per the Colorado Water 
Conservation Board's (CWCB) guidance, these plans must integrate land-use planning and water 
resource planning in the same document. 
 
Subsequently, Colorado adopted the Colorado Water Plan in 2015. Under this statute, the state 
likewise requires that municipalities demonstrate long-term supply for new development, albeit 
with less stringency (C.R.S. §§ 29-20-301-306). Municipalities are permitted to deny 
development applications based on insufficient long-term water supply. Comprehensive plans 
are prompted to consider water, but these considerations are deemed “advisory.” Colorado policy 
emphasizes demand reduction and water conserving practices (Aladjem et al, 2017). In sum, 
each city operates under the auspices of different state-level regulators, contributing to 
divergences in practice.  
 
Additional Factors 
 
Still other complicating factors are at play. All three communities face mounting population 
growth, but water demand has grown in each at differing paces. Cultural and institutional 
landscapes vary. The presence of universities—Colorado State University, Northern Arizona 
University, and the University of Oregon—has proven a source of robust data and policy 
analysis related to urban growth and water management in each community. Finally, staffing 
structure and size are different in each city’s municipal government. Because decision-making 
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on UGB’s takes place at this level, and is ratified by states and through intergovernmental 
agreements, municipal staffing resources are sure to shape practices in ways that are difficult to 
capture without direct observation. 
 
Table 1: Summary of Case Study Features 
 
 Fort Collins, CO Eugene, OR Flagstaff, AZ 
County Larimer Lane Coconino 
Area of City 
Limits 

37,420 acres 25,950 acres 41,225 acres 

Population 
Density 
(pop/mi²) 
(Census 2020) 

2,968 3,995 1,164 

Total 
Population 
(Census 2020) 

169,810 176,654 76,831 

Population 
Growth 2010-
2020 

19.58% 9.93% 8.97% 

Domestic 
Water Service 
Provider 

Municipal Utility and 
Private Utilities 

Independent Public 
Utility 

Municipal Utility 

Annual 
Precipitation 

19.95 in/yr 63.93 in/yr 13.57 in/yr 

Jurisdictional 
Adjacencies 

Larimer County 
City of Timnath 
City of Windsor 
City of Loveland* 
Town of Wellington 

City of Springfield 
Lane County 

Coconino County 

Domestic 
Water Sources 

Horsetooth Reservoir 
Cache La Poudre River 

Upper McKenzie River Well Water (Lake 
Mary; Woody 
Mountain; Inner 
Basin; and “in-city” 
wells) 
Upper Lake Mary 
Reservoir 
 

Notable 
Exurban Land 
Uses 

Natural Gas Extraction 
Animal Agriculture 

Turf and Hay 
Cultivation 
Cattle Production 
Specialty Crops 
Forestry 

U.S. Forest Service  

Year UGB 
Established 

1980 (IGA with Larimer 
County) 

1982 (shared boundary 
with Springfield) 

1982 (Urban Service 
Boundary) 

Year of Most 2017 2017 2014 
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Recent UGB 
Revision 
Year of 
Adoption of 
Comprehensive 
Plan 

2019 2017 2013 (currently 
developing new plan) 

Percent 
Irrigated 
Farmland 
(County) 

12% 11% <0.1% 

Percent 
Publicly 
Owned Land 
(County) 

48% 65% 88% 

Statistics: US Census Bureau 2019 ACS 5-Year Estimates; Social Explorer 2020 Market Profile Data; Colorado 
State University Larimer County Community Wildfire Protection Plan 2009; Oregon Forest Resources Institute 
Land County Summary; Coconino County Land Composition Report; USDA 2017 Agricultural Census County 
Reports. 
 
*Loveland does not abut Fort Collins directly but is party to an IGA concerning a shared buffer area. 

 
Case Study: Flagstaff, AZ 
 
Located far from Arizona’s major urban centers of Phoenix and Tucson, Flagstaff is a rapidly 
growing midsize city with an impressive tourism economy. According to city data, annual 
visitors outnumber residents at a rate of 65-to-1. Tourism owes much to Flagstaff’s scenic 
location at 7,000 feet in elevation near the San Francisco Peaks and several high-profile National 
Parks, like the Grand Canyon. The city also functions as a regional service provider for nearby 
rural areas, with strong commercial sectors and its largest employer—Northern Arizona 
University—driving a robust educational sector. Flagstaff is also a regional center for rural 
northern Arizona, serving many members of the Navajo and Hopi nations. 
 
Urban Growth Boundary 
 
Flagstaff’s growth policy was substantially influenced by the 1998 Greater Flagstaff Area Open 
Spaces and Greenways Plan. This plan led to a Memorandum of Understanding (MOU) between 
the City of Flagstaff, Coconino County, the Coconino National Forest, and other state and 
federal agencies related to land use designations for areas at the urban periphery. Importantly, 
one of the goals established by this early plan addresses water resources topics including water 
quality, flood control, and wildlife habitat. An “overall priority,” the plan states, “is to protect the 
quality and quantity of the water to maintain enhance and restore rivers streams and riparian 
habitat” (City of Flagstaff 1998, 7). 
 
This MOU agreement prompted a transition from the former Urban Service Boundary (USB), 
established in 1982, to the establishment of a UGB in conjunction with the 2001 Regional Plan. 
The 2001 Regional Plan elaborated on the natural resource of the 1998 Greenways Plan with a 
greater emphasis on urban infrastructure. As stated in the 2001 Regional Plan, UGB is designed 
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to “[assure] that growth occurs in areas where services can be efficiently provided within the 
city” (City of Flagstaff, 2001). The “primary purpose of the boundaries,” as the 2001 Regional 
Plan elaborates, “is to limit sprawl and help protect the open spaces, primarily agricultural 
lands.” Thus, per the 2001 Regional Plan, UGB setting is guided by a “multi-faceted 
determination” that addresses the function of existing land uses as well as the viability and 
desirability of urbanization (see appendices B and C).  
 
Because of the constraints on the UGB posed by the National Forest, and perhaps given the drive 
to urbanize what private land exists, source water protection has not been strongly considered in 
the actual practice of UGB setting. Nonetheless, the city continues to consider the UGB with 
each successive planning process. The Flagstaff UGB is considered by numerous plans and 
studies generated by the City of Flagstaff, Coconino County, and relevant boards. Relevant 
examples include: 
 

 Adequate Water Supply Modeling/Water Sustainability Study, 2012 
 Annual Water Quality Report, 2020 
 City of Flagstaff Report to the Water Commission, 2021 
 City of Flagstaff Water Quality Report, 2020 
 Coconino County Water Resources BOS, 2015 
 Flagstaff Area Land Use and Transportation Plan, 2001 
 Greater Flagstaff Area Open Spaces and Greenways Plan, 1998 
 Flagstaff Regional Plan 2030, 2014 
 Water Services Master Plan, 2015  
 West Side Small Area Plan and Infrastructure Study. 1999 

 
The 2014 Regional Plan is the active comprehensive plan. This builds on the 2001 Regional 
Plan. For one, it uses the same planning area: the Flagstaff Metropolitan Planning Organization’s 
(FMPO). The FMPO includes the city of Flagstaff, several unincorporated communities, and a 
large area within Coconino National Forest. The 2014 Regional Plan for the FMPO will likely be 
succeeded by a new plan within the next three years based on a planning process initiated in 
2021. The general principles of the UGB are consistent among the two most recent regional 
plans. Like the 2001 Regional Plan, the 2014 Regional Plan identifies the growth boundary 
system’s purpose “to reduce sprawl development, and where possible, to promote a more 
compact development pattern with efficient infrastructure” (City of Flagstaff 2014, IX-3).  
 
Since 2001, the city of Flagstaff has also maintained a Rural Growth Boundary (RGB) in 
coordination with Coconino County to complement the UGB. The RGB is intended to identify 
areas outside of city limits that are suitable for development at a rural intensity under county 
regulations. In addition to the UGB and RGB, the city also identifies Planning Reserve Areas 
(PRAs). PRAs are primarily undeveloped sites over 640 acres in size within the UGB that are not 
served by urban infrastructure but are candidates for infill and future services. Collectively, the 
UGB and RGB are designed to accommodate all growth needs within a 30-year planning 
horizon. 
 
Importantly, and uniquely, the area within Flagstaff’s UGB is not contiguous. A dozen pockets 
of private land are included in the UGB. These are isolated from the community’s core by areas 



Page 15 

of the Coconino National Forest. Only a fraction of the private land within the FMPO boundary 
is outside the UGB. Thus, any change to the UGB would require adding other, smaller pockets of 
private land or transfer of portions of the National Forest into private hands. This seems highly 
unlikely. Thus, among case study communities, Flagstaff’s UGB is most permanently “set,” in 
the words of an interviewee.  
 
According to the 2014 Regional Plan, the city may expand the UGB to incorporate areas of the 
National Forest—some of which is already included in the UGB and city limits, under current 
city zoning. Per the plan, expansion of the UGB may occur to allow public infrastructure 
extension “or for the purpose of designating parks/open space area type” (2014). Thus, the city 
could seek to amend the UGB to reach other outlying private parcels or assume zoning power 
over portions of the National Forest to whatever limited effect. Interviewees, however, view this 
as unlikely.  
 
Water Management 
 
Water resource planning is a long-standing priority in Arizona. The state advanced this agenda 
through the 1980 Groundwater Management Act, which mandated water supply planning in five 
designated metropolitan areas. Under the act, metro areas with “active management areas” 
(AMAs) must revise and implement management plans for their water resources. Within AMAs, 
an Assured Water Supply regulation is in effect. Under this regulation, a developer must 
demonstrate 100 years of assured water supply in order to receive development approvals for a 
subdivision. The Assured and Adequate Water Supply Rules adopted by the Department of 
Water Resources in 1995 established methods for assessing supply. 

Flagstaff was not among the five AMA’s designated in 1980 but has instead operated under the 
Adequate Water Supply (AWS) program managed by the Arizona Department of Water 
Resources (ADWR). Less stringent standards applied when a community seeks Adequate Water 
Supply compliance.  
 
However, Flagstaff adheres to many of the protocols applied in AMAs. In 2007, the Mandatory 
Water Adequacy measure (SB 1575) encouraged cities outside of AMAs to require demonstrated 
100-year supply during subdivision review. The city of Flagstaff elected to apply these 
requirements through a council decision in 2013. The city subsequently did verify that 100 years 
of supply exists for the community, given current demand levels and resources. To demonstrate 
such supply, the city of Flagstaff continues to apply a generic formula using eight land use 
categories (e.g., commercial; rural). This formula may soon be refined by city staff but, at 
present, the formula generally reflects the zoning map.  
 
A slew of other legislation on water management requires active water resource planning on the 
part of municipalities. As early as 1945, the State has maintained a mandatory statewide registry 
of groundwater wells. The Growing Smarter Plus Act of 2000, an update to the Growing Smarter 
Act of 1998, requires that water be considered when any jurisdiction prepares a comprehensive 
plan. The plan must address current and committed water supplies and anticipated demand and 
should consider these in subsequent plans and development approvals. 
 



Page 16 

In Coconino County, outside of the city's domestic water supply system, the State of Arizona 
supervises water supply. Such supplies include wells, owner cooperatives, and public water 
systems operated by residents of unincorporated communities. The Forest Service and County 
cooperate on water management activities in much of the Coconino National Forest.  

Surface water is one of the water sources on which Flagstaff relies, and it is subject to distinct 
threats. In particular, in-stream flow levels and the quality thereof are highly dependent on 
mountain snowpack in the Coconino National Forest. This National Forest land, in turn, is 
subject to wildfire danger. This is problematic, as some 80% of the water supply comes from 
precipitation in the National Forest. Wildfires like the Newman and Museum Fires in 2019, 
seriously polluted Upper Lake Mary. Ash and soil contaminate drinking water after these events, 
generating large costs for water treatment. 
 
Accordingly, the City of Flagstaff and leadership of the Flagstaff Ranger District of Coconino 
National Forest have implemented comprehensive watershed planning. The Flagstaff Watershed 
Protection Project initiated an Implementation Plan focused on mitigating wildfire and post-
wildfire flooding risk. Flagstaff residents have funded this project with their tax dollars. This 
represents a clear direct investment in maintaining ecosystem services. 
 
Investment in watershed health align with several levels of policy. A 2014 Regional Plan policy 
calls on the city to “implement best management practices to protect, restore, and maintain 
surface waters and their contributing watersheds” (City of Flagstaff 2014, VI-19). The plan 
refers to best management practices adopted by the Arizona Department of Environmental 
Quality (ADEQ). ADEQ, in turn, advises a range of practices including local watershed plans 
and nonpoint source pollution mitigation. 
 
In years without major fires, Flagstaff’s water quality is excellent. This owes largely to its 
position atop the Coconino aquifer and at the headwaters of the Little Colorado River. Water 
provided by the city consistently meets state quality standards. So, too, do intakes from the Rio 
de Flag downstream of the city’s effluent discharge site. This position is a distinct advantage.  
 
Unlike Fort Collins and Eugene, Flagstaff is also heavily reliant on groundwater to supplement 
its surface water rights. The city initiated its well-water program in 1954 with a series of wells 
within city limits, and since 1990 has established well fields near Lake Mary, Woody Mountain, 
and the San Franscisco Peaks. In 2011, Flagstaff also received approval from the State to pipe 
additional groundwater from Red Gap Ranch, though this project remains in a planning stage. 
Water resource experts attest that groundwater recharge in this area occurs extremely slowly, 
such that threats to water quality in the regional aquifer would not be felt for years or even 
decades after pollution or atypical precipitation occurs. 
 
The city also enforces a typical area of watershed and stormwater management tools. 
Development regulations in the community address water in terms of demand reduction and for 
water quality. Developers pay capacity fees to pay for water infrastructure. Water managers are 
heavily involved with the current regional plan process and consistently consulted on long range 
and current planning matters. The city also coordinates closely with Coconino County on flood 
control and riparian regulations. Further, the city manages natural areas—though these are 
dwarfed in scope by Coconino National Forest. 
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Integration of the UGB and Water Management 
 
In Flagstaff, growth management and water management have always gone hand in hand. Yet, 
given the particulars of the context, UGBs have not featured heavily in the water management 
discourse. As the threats to watershed health lie either in forest management or in the 
groundwater of future decades, immediate impacts to water quality and quantity may appear 
irrelevant to the UGB. The most substantial threat to water quality—wildfire—occurs upstream 
on National Forest land. 
 
The relationship between water and growth is far more powerfully channeled through the state of 
Arizona requirement to demonstrate 100 years of water supply for new development. The limits 
that this policy places on demand have, in the view of several interviewees, tended to encourage 
high density and mixed-use development. It has also led the city to take a conservation-oriented 
approach. Its emphasis on water conservation is apparent through its zoning code and throughout 
its plans.  
 
Case Study: Fort Collins, CO 
 
Fort Collins is a mid-size city with a large university, Colorado State University, located at the 
northern end of Colorado’s Front Range urban corridor. The community has transformed from a 
small agricultural town in the 1960s to one of the fastest growing cities in the country during the 
2010s. A center for high-technology industries like bioscience, renewable energy, and advanced 
manufacturing, the community is relatively well-educated and attracts many knowledge workers 
each year. 
 
Growth Management Area  
 
Rather than an Urban Growth Boundary, Fort Collins implements a Growth Management Area 
(GMA). In all functional respects, the GMA serves as a UGB. Per city plan and as attested to by 
interviewees, the city has designed the GMA primarily to limit sprawl and establish an open 
space buffer between municipalities.  
 
The GMA was first established by an intergovernmental agreement (IGA) between the city of 
Fort Collins and Larimer County in 1982. Thus, updates to the GMA are adopted as revisions to 
this Fort Collins-County IGA. Similar IGAs are in place between Larimer County and other 
municipalities within its boundaries, such as with the city of Loveland. Other IGAs are 
established between municipalities, as is the case with the Fort Collins-Timnath IGA with the 
town of Timnath. The Fort Collins GMA was revised in 2000, 2008, and 2017, through revised 
IGAs with Larimer County (see appendices D and E). 
 
Opportunities for development within the Fort Collins GMA continue to evolve. Between 1970 
and 2000, most growth in Fort Collins took place southward from the original townsite, such that 
most of the land in the southern portions of the GMA has been annexed and developed. More 
opportunity for annexation exists in the northern portions of the GMA, and recent development 
has shifted in that direction. 



Page 18 

 
The GMA relates to numerous plans and policies adopted by the City of Fort Collins and 
neighboring communities. Relevant plans and policies include: 
 

 A Plan for the Region Between Fort Collins and Loveland, 1995 
 Cache La Poudre River Natural Areas Management Plan Update, 2011 
 City of Fort Collins Source Water Protection Plan, 2016 
 Create Loveland Comprehensive Plan, 2015 
 Fort Collins Municipal Code 3.7 - Compact Urban Growth Standards, 2021 
 Fort Collins City Plan, 2019 
 Larimer County and City of Fort Collins Intergovernmental Agreements, 2020 
 Northwest Subarea Plan, 2006 
 River Health Assessment Framework Cache la Poudre River, 2015 
 Timnath Comprehensive Plan, 2018 

 
As these plans make clear, the Fort Collins GMA is substantially influenced by major natural and 
infrastructural landmarks. To the west, the GMA is bounded by the foothills of the Rocky 
Mountains, as well as by Horsetooth Reservoir. To the east, the boundary aligns largely with 
Interstate 25, particularly where the Town of Timnath GMA directly abuts opposite the 
interstate. These features serve as logical or necessary edges to urban growth. 
 
The presence of other urban areas also influences the edges of the GMA. To the north, the 
boundary reflects a line agreed upon with the town of Wellington based on an agreement meant 
to create a community separator. That agreement was modeled on a similar agreement with the 
city of Loveland to the south. Continual research and policymaking concerning community 
separators has substantially shaped the UGBs in the County (see EDAW 1999). The GMA also 
reflects the planned exclusion of existing unincorporated urban areas from future annexation. In 
particular, the unincorporated community of LaPorte to the northwest of Fort Collins is largely 
developed at a semi-urban density and is planned to remain unincorporated. 
 
Most major planning documents adopted by the city of Fort Collins concern the GMA in at least 
one way. As the major long-range planning document adopted each decade, the Fort Collins 
Comprehensive Plan (2020 City Plan) is an essential source for understanding the policy 
motivations for—and practical applications of—the GMA. The Larimer County Comprehensive 
Plan (2019) is similarly relevant.  
 
Fundamentally, these plans focus on the alignment of urban infrastructure and growth with the 
GMA. Growth is anticipated to occur largely within municipalities. By 2050, municipalities are 
anticipated to annex the majority of their GMAs (Larimer County 2019). The GMA also has an 
inverse function: to promote viable agriculture outside of the GMAs. In this regard, City Plan 
2020 calls on the city to respect the GMA’s edges and to prioritize "open lands and natural areas, 
foothills, agricultural/rural lands and rural neighborhoods” beyond the GMA (City of Fort 
Collins 2019, 105). 

The most recent comprehensive planning process reveals a great deal about the inertia of the 
existing GMA. The 2019 City Plan process involved an immense variety of stakeholders, 
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including water managers of various affiliations. However, according to interviewees, 
realignment of the GMA was never seriously considered in conjunction with that plan. Instead, 
the city is currently considering changes to the GMA in conjunction with neighborhood planning 
exercises for the northwest district.  
 
The limited scope of the GMA adjustments under consideration appear to relate directly to the 
city’s geographical context. The city’s GMA abuts neighboring jurisdictions, natural features, 
and areas affected by IGAs. Any change to the Fort Collins GMA today would require policy 
makers to negotiate a boundary that is relatively hardened. It may be adjusted in the future but is 
unlikely to change substantially. 
 
Water Management 
 
Management of water resources in the Fort Collins area is the responsibility of many 
organizations, each with a unique institutional role. The City of Fort Collins operates several 
departments and agencies that deal with water directly or indirectly. Fort Collins Utilities 
manages water supply and demand and provides water service to most properties within city 
limits. Other utilities, such as Northern Colorado Water and the Fort Collins-Loveland water 
district, play a similar role in treating and managing drinking water.  
 
Other agencies manage land, rather than water, and are responsible for perpetuating the 
conditions that contribute to a high-quality water supply. Fort Collins’s Natural Areas 
Department and its counterpart under Larimer County manage critical open space and wetlands 
resources. Colorado State University also owns substantial portions of the watershed, including 
in the upper canyon of the Cache La Poudre River. Other upper watershed land managers include 
the U.S. Forest Service, which manages the Arapaho and Roosevelt National Forests that 
comprise most of the upper watershed. 
 
Horsetooth Reservoir—the primary water source for the Fort Collins consumers—has its own 
management complexities. This project was created by the Bureau of Reclamation as part of the 
larger Colorado-Big Thompson project. The Bureau of Reclamation shares management 
responsibilities with the Northern Colorado Water Conservancy District. Other major agencies 
include the Colorado Water Conservation Board (CWCB), the entity that oversees much of the 
state’s water policy. 
 
The City of Fort Collins addresses water demand in several ways. The city requires that new 
development served by water utilities other than the city’s own provider demonstrate that they 
have secured adequate water rights to serve development. The city also employs a map of 
anticipated demand based on needs associated with various development types. The 2019 City 
Plan update included an analysis of growth projections based on land use densities and 
concluded that long term water needs could be met by supply if development patterns are 
appropriately managed. The city is also undertaking a long-term supply-and-demand assessment 
at this time.  
 
At issue in present discussions is the proposal for a major reservoir project north of Fort Collins, 
the Northern Integrated Supply Project (NISP). These negotiations reflect the complex 
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relationships between multiple water managers that characterize water management in the 
community. In general, such demand-side approaches correspond to state statute but do not 
address the ecosystem services of existing land uses.  
 
Demand-oriented approaches may be most appropriate, as the greatest concern Fort Collins faces 
is the overall supply of water. The incidence of drought—which has affected the community in 
most years since 2000—is rightly perceived to depend heavily on snowpack. Municipal land use 
decisions, while able to influence demand, are not well-suited to influencing supply. In this 
respect, demand reduction is broadly perceived as the best solution for the municipal government 
to act upon. 
 
The community also faces several threats to water quality. Wildfire is the most readily apparent 
of these, major fires having at times seriously polluted the Cache La Poudre River. Municipal 
water providers have responded in the past by shutting down or reducing the intake of river 
water, pivoting instead to supplies held in Horsetooth Reservoir that are less susceptible to 
wildfire impacts. Concerns related to episodic pollution and chemical spills are apparently 
marginal.  
 
Integration of the GMA and Water Management  
 
Using the UGB tool to address water quality and quantity is made complex by the wide variation 
of impacts that differing land uses may have on ecosystem services. As many of the land uses at 
the periphery of the municipality (particularly to the north and east) are agricultural, concern 
arises about negative effects on the watershed. Specifically, water managers suggest that flood-
irrigated fields have caused eutrophication in rivers and reservoirs, and that this non-point source 
pollution is difficult to regulate. Interviewees point out that certain farming activities—namely 
sod production—may be more pollutive than others. In this sense, specific farming practices like 
cover cropping may be more necessary than the conversion of uses entirely. 
 
In a similar vein, Fort Collins has taken up a robust urban stormwater management program. All 
new development must meet relatively strict water quality standards. Developers are often 
induced to apply green infrastructure and low impact development (LID) techniques to meet 
requirements. Other developers have successfully proposed low-water landscaping and other 
demand reduction techniques to demonstrate adequate supply with limited water rights. Taken 
together, these urban stormwater management concerns combined with the potentially negative 
impacts of agriculture suggest that the decision to urbanize may have a net positive effect in 
some areas. This is complicated by the differences between the types of impacts posed by urban 
versus agricultural land uses. Nutrient loading on farms has a different impact than chemical 
pollutants that flow from hard surfaces in urban areas. 
 
Such measures taken by private development are complemented by other indirect water quality 
measures that the city has taken within its municipal limits. Municipally-owned natural areas 
encompass some 36,000 acres—much of it outside city limits, but nearly equal to the total area 
of the municipal boundary. These efforts, along with zoning policy, have focused on the Cache 
La Poudre River watershed and floodplain.  
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Many interviewees consider floodplain designations designed to protect life and property to have 
the positive, if indirect, effect of ensuring a buffer of wetlands and open space along the vast 
majority of the river near Fort Collins. Such preservation actions also result in other ecosystem 
services like carbon sequestration, habitat, and human enjoyment. Interviewees suggest that, 
rather than adjust the GMA to limit land conversion, the city would seek to purchase property or 
conservation easements where land provides substantial watershed services. 
 
Case Study: Eugene, OR 
 
Eugene sits at the southern end of the Willamette Valley in Western Oregon. It lies mostly across 
the Willamette River from the abutting city of Springfield. The Willamette River intersects with 
the McKenzie River just northwest of Eugene. The community is known for its rainy, temperate 
climate, as the home of the University of Oregon and the birthplace of Nike, Inc., and for a 
tradition of pioneering urban planning decisions. The Willamette Valley is a major agricultural 
center, where specialty crops, livestock, grain, timber, and turf grass seed predominate. Eugene 
has been noted for its progressive stance on urban sustainability.  
 
Urban Growth Boundary  
 
In 1973, Oregon became the first state to require an urban area to establish a UGB. Today, all 
major municipalities must do so. This program was a component of Senate Bill 100. The 
legislation also established 19 Statewide Planning Goals that remain in place today. Most of the 
goals address natural resources, such as air, water, and land resources quality, as well as land use 
planning and urbanization. The law also requires that UGBs include enough land to 
accommodate 20 years of development based on reasonable growth projections. 
 
Eugene implemented its UGB in 1982 as a shared boundary with the neighboring city of 
Springfield. The two communities adopted the boundary mutually, with the approval of the Lane 
County Board of Commissioners. Since then, the boundary has been substantially amended 
several times. The state Department of Land Conservation and Development (DLDC) adopted a 
Simplified UGB Process in 2016, reflective of the original goals and substance of the regulation. 
Under this rule, the 2017 Eugene Comprehensive Plan established a UGB that can accommodate 
projected growth (some 34,000 new residents) through 2032. The UGB set in 2017 is very nearly 
contiguous with Eugene’s city limits and will thus require increasing density of development 
overall. 
 
The cities of Eugene and Springfield adopted separate boundaries in 2011, and Eugene has since 
gone through two substantial reconsiderations of its UGB (see appendices F and G). Springfield 
likewise reconsidered its UGB in the lead up to its 2016 Springfield Comprehensive Plan.  
 
The UGB system mandated under Oregon law has several unique features. One is the concept of 
urban reserves. Cities designate land for urban reserves to identify areas that should be 
prioritized when the UGB must expand. These areas may account for an additional 30 years of 
land supply beyond the time horizon of the UGB. Numerous recent adopted plans and policies 
address the UGB, including plans concerning water protection, such as: 
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 Envision Eugene Comprehensive Plan, 2017 
 Eugene Drinking Water Protection Plan Strategy, 2018 
 Eugene Drinking Water Protection Plan, 2017 
 Eugene Springfield Metropolitan Area General Plan (Metro Plan), 1982 
 Eugene-Springfield Metropolitan Area 1990 General Plan, 1990 
 Lane County Willamette Basin Total Maximum Daily Load Implementation Plan, 2018 
 Metro Plan: Eugene-Springfield Metropolitan Area General Plan, 2015 
 Springfield Comprehensive Plan, 2016  

 
Planning efforts are ongoing. The Envision Eugene Technical Advisory Committee—a citizen 
body that guides long-range planning exercises—has been considering revisions to the Urban 
Reserves Area since 2020, identifying some 6,700 acres for potential inclusion (Lane County 
Planning Commission, 2021). To a large extent, the expansion of Eugene’s UGB reflects the 
current use of land on its periphery. To the northeast, the boundary is fixed by a direct border 
with the city of Springfield. To the south, west, and northwest, agricultural land abuts the 
community such that expansion faces fewer practical impediments.  
 
One unique feature of Oregon’s UGB regulations is that UGBs are required, and that to guide 
them, statewide criteria are established. In substantially amending a UGB, a community must 
consider the following four factors: 
 

 Efficient accommodation of identified land needs; 
 Orderly and economic provision of public facilities and services; 
 Comparative environmental, energy, economic, and social consequences; and 
 Compatibility of the proposed urban areas with nearby agricultural and forest activities 

occurring on farm and forest land outside the UGB. (State of Oregon 2016). 
 
The state also outlines a classification system used to consider whether land should be included 
in a UGB. A hierarchy of suitable lands proceeds from the highest priority areas called 
“exception areas/non-resource land,” to “marginal land,” to “farm and forest land.” Farm and 
forest land is, in turn, subject to six soil classifications based on soil productivity. The system is 
designed to preserve the highest value farmland. 
 
Water Management 
 
The major water utility provider within Eugene city limits is Eugene Water and Electric Board 
(EWEB). EWEB’s water intake sits on the McKenzie River. Other, smaller water districts are 
also active in the community. These smaller districts may have less capability than EWEB does 
to contribute to strategic management of the watershed. Whereas both Flagstaff and Fort Collins 
benefit from a diversified portfolio of water rights, EWEB must always contend with conditions 
on the McKenzie. This condition has exposed Eugene’s water to three primary sources of 
contamination: agricultural runoff, wildfire, and septic failure. 
 
Unlike in contexts where peripheral land uses include large, relatively intact ecosystems, Eugene 
is surrounded by farmland. Much of it is farmed at a high intensity. This makes pesticides, 
animal waste, and nitrogen of particular concern. Intensive agriculture near surface water, 
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especially in a high precipitation environment, generally leads to water quality deficiencies. This 
matter has drawn the attention of the Department of Environmental Quality.  

Fire is another major risk factor for McKenzie River water. Local practitioners hold this fact in 
their recent memories. The 2020 Holiday Farm Fire burned some 173,000 acres in the 
Willamette National Forest and adjacent private land. The fire substantially contaminated the 
headwaters of the McKenzie just southeast of Eugene. Water quality continues to be negatively 
impacted by the fire several years later. Moreover, the costs of cleanup and water treatment 
continue to be paid, and the costs may be as high as $70 million if a new water treatment plant is 
needed.  
 
Water managers are addressing wildfire mitigation directly. EWEB implements a 10-year 
Drinking Water Source Protection Plan with an annual budget exceeding $1 million. This plan 
calls for water quality monitoring, runoff management, and watershed conservation. EWEB 
supports property owners in managing and replacing failing septic systems. The utility 
cooperates with the McKenzie Watershed Council on these exercises. That council is a volunteer 
organization with advisory roles and active implementation of its conservation strategy. EWEB 
also owns large amounts of land in the upper watershed and can therefore exercise some measure 
of direct control over forest management.  
 
Though Eugene does not rely on groundwater, many properties in Lane County do, and these are 
vulnerable to issues like septic tank failure. While new septic systems are not allowed within city 
limits, the county may permit them. Septic contamination tends to seep into ditches and affect 
groundwater wells in the county. In the past, Eugene has sometimes resolved this water quality 
issue through annexation. An example is the River Road/Santa Clara area, where a large semi-
urbanized area experienced a widespread septic failure in the period around 1980. Eugene 
annexed and received an EPA grant to build new infrastructure in the area. However, this 
groundwater pollution primarily impacts properties outside the UGB.  

As in other jurisdictions, public facilities planning encompasses domestic water and stormwater 
alongside transportation and roadway improvement. These are integrated into local community 
development approval process. Floodplain planning also tends to preserve areas closest to 
surface waters, especially the McKenzie River. 

Integration of the UGB and Water Management 
 
The state of Oregon has set a framework for UGBs that prioritizes natural resource conservation 
and sprawl prevention with relatively equal weight. Resulting outcomes for water supply have 
been mixed. Interviewees largely consider Eugene’s UGB to have effectively managed sprawl. 
This likely has positive indirect effects on demand and quality outcomes, especially when 
coupled with the city’s stormwater management program. However, the UGB clearly has little 
impact on the condition of McKenzie River water taken in for domestic use.  
 
Moreover, state regulations may perversely incentivize the preservation of high intensity 
agriculture by protecting high value cropland from conversion to urban use. In Eugene’s context 
especially, agriculture seems to have a deleterious effect on watershed health. This is a major 
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reason why municipalities further downstream avoid drawing on McKenzie River water to meet 
their own water needs.  
 
Other challenges that might be addressed derive from legacy agricultural uses. Some of the land 
considered “exception areas/non-resource land” and “marginal land” for the purpose of deciding 
on new urban reserves is comprised of brownfields. Many such properties were formerly farms 
or industry. This makes them attractive candidates for conversion to urban uses. This, however, 
would require remediation, the costs of which are often disproportionately high. Brownfield 
remediation may involve treatment or removal of soils, capping of migrating plumes of 
contaminants, and other costly interventions. Thus, while brownfield properties may be 
deleterious to water quality, they may also be unlikely to urbanize due to cost. 
 
One evident advantage to integrating watershed management into the UGB process is the multi-
stakeholder process used to guide UGB setting. The technical advisory committee currently 
working on that project includes water management professionals among a diverse group of 
stakeholders. Such a process is clearly aimed at producing a balanced array of input that can 
consider both sprawl and natural resources.  
 
Aligning UGBs with Watershed Management 
 
The case studies point to many barriers and fewer opportunities for the integration of UGB 
setting and water management. Many of these characteristics are closely shared, despite the 
variation in context among the three communities. This consistency across differences indicates 
that the following limitations and opportunities will likely hold true for mid-size communities 
across the western U.S. Each limitation and opportunity will receive here a concise treatment, 
followed by an overarching agenda for further research and changes to practice. 
 
Limitations 
 
Perception of Irrelevancy 
 
One of the strongest barriers to aligning UGB setting with water management is the widespread 
impression that the two factors are unrelated. Over the course of this interview process, a high 
proportion of land use planners and water managers expressed that they perceived these two 
areas of practice to be largely unrelated. This perception of irrelevancy was stated as a reason by 
many who declined to participate in an interview for this research.  
 
In some ways this is a logical stance; in another sense, it is a worrisome sign of the calcification 
of practice. One logical reason to perceive no connection between UGBs and water quality or 
quantity is that high-profile threats to those water resources—namely, alpine wildfire—are 
genuinely unrelated to UGBs. However, the same comprehensive plans that guide UGB setting 
in these communities draw explicit connections between preserving rural land uses and 
managing watershed health. This may signal that practice has developed independently of 
guidance to some extent. Any shift in practice will require confronting this limitation.  
 
Importance of Domestic Water Infrastructure 
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An enduring limitation pertains to the extension of urban services as the primary driver of UGB 
setting. While total growth projections and desired densities dictate the size of UGBs, the lines 
tend to be drawn where services can be efficiently provided. This measure of efficiency tends not 
to account for the likely long-term inefficiencies of depleting ecosystem services. 
 
Immediate cost considerations and conventional infrastructure planning are, and will remain, 
essential elements of decisions about urban growth. UGBs will continue to mediate those 
decisions. However, this high proportion of concern for linking domestic water services to 
dwellings and businesses evidently outweighs recognition of watershed protection as a 
meaningful influence on UGB setting. 
 
Inertia 
 
Even where theoretical conclusions can be drawn about UGB setting, the process for setting a 
UGB consistently complicates the results. For one, UGBs tend to be path-dependent, if not 
totally inert. Once established, UGBs set expectations related to property rights and governance; 
changing these appears to require complex and political negotiations. In all three cases, UGBs 
with roots in decisions of the 1970s and 1980s have evolved only slightly in nearly a half-century 
since. When UGBs do change, the adjustments tend to be minor and incremental.  
 
More broadly, the political nature of setting UGBs stems from a variety of concerns related to 
growth and private property rights, especially the frequently contested practice of municipal 
annexation. While water resources are evidently at stake in this process, staff, citizens, and 
elected officials also consider many factors that may take precedence over water resources in 
their views.  
 
Contextual Variation 
 
As described in the comparison of case studies, communities make decisions about UGBs in 
different contexts. Technical conditions vary in complex combinations related to water sources, 
land use patterns, infrastructure types, and pollution threats. In important ways, drawing from an 
in-city well differs from relying on the health of a forest one hundred miles upstream. Political 
context varies, too. Relationships with neighboring jurisdictions and state-level guidance set the 
stage for practice to vary correspondingly. This level of variation poses challenges to the design 
of strategies for integrating UGBs and water management—as well as data-collection methods—
that could be applied across jurisdictions. 
 
Effects of Policies Beyond the UGB 
 
The UGB’s primary service to water quantity and water quality is to encourage compact growth 
and minimize the conversion of land that provides watershed services under its current use. 
However, the results are complicated by the policies of other jurisdictions. The positive impact 
that a UGB has on water quantity and quality is dependent on land use policies in unincorporated 
areas of counties and in adjacent municipalities.  
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This core concern poses a paradox for annexation and UGB setting. A community can seek to 
exclude land from its UGB with the aim of preventing land use conversion that would reduce 
ecosystem service value. The effectiveness of this approach depends entirely on the regulatory 
decisions of the outlying county. This approach may backfire if agreements are not in place to 
align development regulations in the outlying county. No benefit results if counties and 
neighboring cities permit harmful farming practices, a proliferation of private septic systems, or 
urban development with lesser stormwater management controls.  
 
Conversely, a municipality may choose to bring land into its UGB, its city limits, or (where 
relevant) its extraterritorial jurisdiction in order to exercise control over that territory. Over time, 
and subject to political processes, this may increase the long-term likelihood that land is 
converted in ways that reduce watershed services. A city may seek more permanent protection of 
ecosystem services by purchasing areas for natural areas designations. These actions can be 
taken regardless of the relative location of the UGB. This shifts the emphasis back to tools that 
are already widely deployed. 
 
High Variation in the Impacts of Peripheral Land Uses 
 
As above, not all non-urban land uses have net positive effects on water quality and quantity. For 
example, agricultural runoff varies depending on crop types, fertilizing practices, and irrigation 
methods. The levels of nitrate, phosphate, methane, and other pollutants that are emitted by an 
agricultural operation vary widely depending on the operation. These specific agricultural uses 
contrast with the general appraisal by water resources professionals that retaining low-intensity, 
small-farm, and low-chemical-input agriculture typically has a positive impact on water quality.  
 
Put simply, while high density urban development is often best for environmental outcomes, low 
density sprawl often poses environmental challenges. And, while certain land uses identified 
with the notion of “open space” may be beneficial, many agricultural uses (though often 
interpreted as open space) can be extremely and acutely detrimental to watershed health, whether 
due to excessive demand on groundwater supplies or highly-pollutive activities. 
 
Zoning tends not to differentiate between these widely varied agricultural practices. Thus, the 
land use planning toolkit generally lacks the specificity needed to prevent harmful impacts of 
agriculture on water quality while promoting the potential positive impacts. Large monoculture 
farms, such as the farming of turf adjacent to Fort Collins and Eugene, were cited as 
exceptionally deleterious to watershed health. Likewise, the presence of Concentrated Animal 
Feeding Operations (CAFOs) on the urban periphery or in upper watersheds was identified as 
hazardous to water quality. Yet agriculture at a lesser intensity may have conservation benefits. 
 
The same appears to be true, to a limited extent, of open space. Naturally vegetated open space is 
likely to positively impact the filtration and retention of precipitation as it reaches groundwater 
and surface water. Conversely, ecologically damaged open spaces such as brownfields, 
overgrazed lands, or lands whose ecological makeup has been transformed by invasive species or 
displacement of vegetation due to climate change may permit substantial soil content in runoff. 
The prospect of reducing the negative impacts of agricultural or other peripheral lands is limited 
by the economic prospects of redevelopment. It is generally more costly to remediate a 
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brownfield than to develop a greenfield. Cost differences may be so large that brownfields within 
a UGB are never redeveloped, even if they are included in the UGB precisely to encourage 
redevelopment. 
 
Finally, rural and suburban development that relies on private septic systems poses a similar set 
of challenges. Where urban sewers are not available, counties may permit dwellings and 
businesses to develop with reliance on septic systems for wastewater management. The failure of 
these septic systems tends to negatively impact water quality, and this has inspired annexation 
and major investment by cities aimed at mitigating damage and connecting those land uses to 
municipal services. In these cases, inclusion in the UGB and subsequent annexation tends to 
reduce, rather than increase, negative effects of urbanization on the water supply. 
 
Relative Importance of Forest Management 
 
A primary means of protecting watershed health is through proactive forestry practices. Forest 
management upstream of source water intakes were cited as primary concerns in each of the case 
communities. In Fort Collins and Eugene, recent wildfires had profound deleterious effects on 
the quality of water reaching treatment facilities. Both communities, either directly or through 
intermediary managers including the water providers, exercise influence on the forest 
management of upper watersheds. The risk of fire is also cited in Flagstaff, as is the impact of 
canopy density on snow retention. One of the primary factors that increases wildfire risk—
namely canopy overgrowth—also decreases the amount of snow that reaches the ground to be 
retained for slow release as snowmelt. Thus, for communities that depend on rivers for their 
domestic water supply, funds and staff efforts aimed at protecting watershed health are 
appropriately skewed toward forestry. 
 
Opportunities 
 
Desire for Increased Coordination 
  
Many practitioners see UGBs as unrelated to water quality and quantity. However, land use 
planners and water managers in the case communities stated broad interest in strengthening the 
links between land and water in planning practice. Comments to this effect have been made in 
nearly all interviews of municipal employees. Similarly, non-governmental interest appears to be 
high for more discussion linking land and water. This may prove to be fruitful ground for a 
continued regional conversation on the topic. Where tools do not exist today, motivation clearly 
exists to develop them. 
 
Demonstrated Value of Ecosystem Services 
 
A growing body of research has improved practitioners’ understanding of ecosystem services. 
Many interviewees expressed interest in incorporating data about economic value of intact 
ecosystems and low-intensity agricultural land uses in their decision-making, whether related to 
UGBs or not. This interest may be heightened when acute economic impacts of natural hazards 
arise. In the context of this research, the best example of such a costly disruption is the 
experience of water providers in the aftermath of major wildfires. Huge public and private 
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expenditures are undertaken to mitigate water pollution from wildfires; these expenditures have 
prompted active forest management partnerships in all three communities. This interest may be 
leveraged to refine local economic assessments of agricultural, forest, and open space land uses 
that positively contribute to water quality and quantity. 
 
Potential for Watershed-Scale Coordination 
 
This investigation raises the question of watershed-scale coordination, though UGBs are 
apparently always enacted at the municipal level in the U.S. Clearly, best management practices 
for watershed health include compact growth for reasons of both supply and demand. Protecting 
rural and natural land uses as a broad strategy is evidently appropriate. This may simply be 
adequate to maximize the effects of the UGB tool. To maximize the understanding and 
application of the benefits of UGBs, further studies should consider the cumulative effects of 
UGBs at a watershed scale. Overlaps between floodplain regulations and ecosystem services can 
be considered at this higher level of analysis. So, too, can the forest management practices that 
so acutely determine the health of western rivers at any point in time.  
 
Relationships to Comprehensive Planning Process 
 
Water resources and UGB setting are both primary subjects of comprehensive and regional 
planning exercises. This inevitably results in, at minimum, a tangential relationship. Nearly all 
land use planning documents and nearly all water management planning documents that have 
been reviewed through this study recognize at least some relationship between water resources 
and land use decisions. Thus, it is likely that this emergent topic will continue to be explored by 
planners confronted with both water and UGB setting in the same process. Whatever the path 
forward, it is likely that some planners and water managers will persist in seeking new ways to 
apply the UGB tool to water constraints. Interest may grow as the land within UGBs develops 
and pressure on water supply mounts. 
 
Potential for Systematic Approach 
  
A final, and crucial, finding relates to the development of an objective index that assigns 
watershed service values to land use categories. Such a rating could easily be translated into a 
system for assessing UGB decisions. All three cities studied here already implement formulas 
that assess the impacts of differing land uses on water demand. These formulas are designed to 
support decision-making about zoning and development, so the idea of such an index is not 
novel. All three municipalities anticipated demand in this way. For example, in the case of 
Flagstaff, eight land use categories are assigned predicted water demand levels. This is primarily 
a domestic water provision tool, rather than a source water protection tool.  
 
A supply-side index rooted in ecosystem services might be just as effective. Multiple 
interviewees noted this possibility, either as an extension of existing processes or an entirely new 
tool for decision-making about growth. One interviewee highlighted the importance of a 
quantitative measure such as an index to decision-making processes that incorporate many 
variables and political dimensions. Another suggested that such an index flows naturally from 
the ecosystem services discourse but would require high complexity in order to be accurate. 
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The only case study where an index approach to watershed impacts already exists in a UGB-
setting process—and only by proxy—is Eugene. The soil ratings assigned by the state of Oregon 
and applied in land use planning focus on the need to conserve soils for agricultural uses and 
forests for both timber and ecosystem value. This may have the indirect impact of conserving 
land uses that support water quality and water quantity. However, by addressing water quality by 
proxy, the index is weakened by the potential for negative impacts to water quality if agricultural 
chemical applications or topsoil are mismanaged. 
 
As discussed in the literature review, numerous systems and formulas exist for assessing the 
watershed impacts of land uses. The exact indices vary widely and must be suited to the 
conditions of the locality where they are applied. A robust model for western cities must consider 
geological features, hydrology regimes, the actual sources of domestic water supply, types of 
infrastructure, outcomes of local stormwater management requirements for urban land uses, and 
more. The complexities of the proposition are evident. The result, however, could be easy to 
interpret during the complex political process of UGB setting. It may, therefore, deliver 
meaningful results.  
 
 

Conclusion 
 
To date, little to no targeted research has addressed the UGB planning tool as it relates to the 
water quality and water source protection. This working paper serves to develop this meaningful 
crossover. Moreover, the lack of prior exploration is unsurprising. Many barriers stand in the 
way of linking UGB setting with management of water quality and quantity. Above all, UGB 
setting persistently focuses on urban sprawl and efficiently delivering urban services.  
 
In western U.S. communities with longstanding boundaries, UGBs also tend not to change. If 
they do, changes tend to be marginal. In this light, it may be that UGBs are not flexible enough 
to serve as a tool for protecting water resources beyond their initial setting, as they tend not to 
vary widely with each iteration. UGBs appear highly resistant to change over time. The time may 
simply have passed in which to make watershed services a major determinant of UGBs.  
 
Where UGBs and water have collided, the relationship has focused on infrastructure and 
demand, rather than quantity and quality of supply. In setting UGBs, cities consider how to 
extend domestic water utilities, rather than addressing the watershed impacts of differing growth 
scenarios. Domestic water provision relates to watershed health, but they are not the same. 
Opportunities may yet exist to address supply. 
 
The most promising way to improve long-term water supply may be quite like the mechanisms 
used to limit long-term water demand. Namely, an index or rating system should be 
operationalized for land use decision making. The UGB setting process is best suited to integrate 
information that can be easily compared across alternatives. This makes an index of watershed 
service value highly attractive for those who would like to see the UGB tool incorporate water 
management more effectively.  
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Appendix A: Interview Questions 

 
A. Please describe your role in [community’s] planning process as it relates to land use 

planning, water resource management, or both. 
 
 

B. Can you describe your participation in local planning exercises, especially 
comprehensive planning and UGB setting, whether recently or over your career? 

 
 

C. What do you believe are the key determining factors impacting source water quantity and 
quality in [community]? 

 
 

D. Are there are any specific legal or institutional factors related to UGB setting that have 
profound effects on the way the UGB setting process [or comprehensive planning 
process] has or hasn’t included water quality or quantity? 

 
 

E. What do you believe are the most important land uses that need to remain in place to 
ensure long term water quality and quantity in [community]? 

 
 

F. Are there are areas currently in the [community] UGB that should not be urbanized for 
reasons of protected water quality and water quantity? Why? 

 
 

G. Conversely, are there areas adjacent to the [community] UGB that could be urbanized in 
order to improve water quality and water quantity? Why? 

 
 

H. Do you believe that there are areas of [community] that are detrimental to water quality 
in their current condition, and should therefore be redeveloped? Why? 

 
 

I. Do you see other means of better integrating water and land planning in the near future? 
Low hanging fruit for this discussion, so to speak. 

 
 

J. Those are all of the structured questions. We can shift into open discussion starting with 
the question, do you see UGB setting as a promising way to protect water quality and 
water quantity in [community]? 
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Appendix B: Flagstaff Urban Growth Boundary Maps (2014) 
 

 

 
 
Image: City of Flagstaff. Flagstaff Regional Plan. 2014.



Page 36 

Appendix C: City of Flagstaff Urban Growth Boundary Map (2001) 
 

 
 
Image: City of Flagstaff. Flagstaff Regional Plan. 2019.  
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Appendix D: Fort Collins Growth Management Area Map (2019) 
 

 
 
Image: City of Fort Collins City Plan. 2019.
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Appendix E: Fort Collins Growth Management Area Map (2000) 
 

 
 
Image: Fort Collins – Larmier County IGA. 2000. 
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Appendix F: Eugene Urban Growth Boundary Map (2017) 
 

 
Image: City of Eugene. Eugene Comprehensive Plan. 2017. 
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Appendix G: Eugene Urban Growth Boundary Map (1982) 

 
 
 
Image: City of Eugene. Eugene-Springfield Area General Plan. 1982. 
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