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1. Introduction
Globally, access to safe, reliable drinking water sources is a major challenge of
this generation as 1.1 billion people lack access to improved water supply (Bernstein,
2002; Davidson et al., 2005; Davidson et al., 2006; Gleick, 2004; WHO, 2005).
Acute, waterborne diseases are not limited to marginalized segments of the developing
world as evidenced by studies describing an increasing trend in Giardia outbreaks in
the public water systems of the US (Hlavsa, Watson, & Beach, 2005). The need to
prevent contamination of raw water supplies is immediate, and the active field of
research and practice known as source water protection (SWP), whereby water quality
improvement efforts are focused on watershed health as opposed to a treatment
process, is emerging. SWP activities include development and implementation of
strategies to prevent or minimize the risk of direct or indirect release of contaminants
into drinking water sources (surface or groundwater). The process typically involves
an assessment phase of delineating a source water protection area (SWPA) and
identifying potential sources of contamination within that SWPA; a strategy
generation phase of developing policy tools to address potential contaminants; and
ongoing implementation, monitoring and evaluation stages (DEQ, 2007).
Throughout the United States public water systems that draw drinking water
from surface water supplies face an institutional obstacle to SWP. Municipalities
rarely have legal authority over the supply watershed. The US Congress developed a
set of incentives for SWP in the Safe Drinking Water Act (SDWA) Amendments of
1996 (herein after referred to as Amendments), yet a key capacity integral to a
community’s ability to prevent contamination is defined by jurisdictional boundaries
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that are not feasibly modified. However, communities may supplement a lack of
institutional capacity to control land use by developing and fostering partnerships with
institutions that regulate potentially contaminating activities or have previously
existing relationships with landowners in the SWPA (Balco, 1992; Centner & Mullen,
2002; Page, 2001; Peckenham et al., 2002).

Critical Problem: Municipalities rarely have the institutional capacity to protect
surface source water supplies due to a lack of legal authority in the watershed.
Hypothesis: In the absence of legal authority and land ownership, strong social
capacity supplements weak institutional capacity for SWP.

Figure 1- Statement of critical problem and research hypothesis
The approach to increasing institutional capacity by utilizing robust social
capacity is novel but has a foundation in the recommendations developed by the US
Environmental Protection Agency (EPA) to provide guidance for SWP activities at the
local level. EPA guidelines emphasize community and stakeholder involvement in
strategy creation and implementation. The approach discussed in this paper diverges
from the EPA-suggested model of convening a new stakeholder committee and
investigates innovative strategies whereby the public water supplier utilizes the efforts
of existing watershed organizations in a community in order to avoid the difficulties
encountered by new planning groups (Ryan & Klug, 2005), to enable both
intergovernmental and collaborative approaches to be applied to issue-specific
situations (May et al., 1996), to maximize watershed protection efficacy (Ivey et al.,
2005) and to avoid resource expenditure overlap (Ferreyra & Kreutzwiser, 2007).
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All watershed-planning groups face difficulties in improving water quality
through collaboration, but new groups tend to encounter such difficulties to a greater
extent due to their lack of experience. In a study of watershed planning groups in
Washington state, all newly formed groups confronted challenges in establishing trust
(within and outside of the group), defining the role of the public and working with
other governments (Ryan & Klug, 2005). A SWP strategy that incorporates
established watershed stewardship institutions and regulatory agencies may avoid the
obstacles of establishing a new SWP-specific organization.
Addressing land use variety in a watershed requires a flexible approach. Land
uses such as agriculture may be better served through collaborative frameworks that
involve multiple stakeholders and tend to take a bottom-up or grass-roots approach
that avoid conflict and resentment by emphasizing collaboration (Ryan & Klug, 2005).
The interest of local governments and their ability to meet higher policy goals may be
enhanced through this process. Water quality issues that are ubiquitous throughout the
watershed may warrant an intergovernmental approach whereby only local agencies
and municipalities have standing to make decisions (May et al., 1996).

Such

approaches include wastewater discharge and emergency response.
Integration with ongoing projects that have shared outcomes related to
improved water quality increases the efficacy of watershed protection activities. By
taking an integrated approach to SWP, opportunities for synergy with existing land
and water stewardship initiatives are maximized and broader outcomes and benefits
may be achieved. Although the main focus is the protection of municipal sources of
drinking water for human health purposes, the specific requirements for developing
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and implementing SWP influence current and future watershed management activities
throughout the watershed (Ferreyra & Kreutzwiser, 2007; Ivey et al., 2005).
In addition, integration avoids duplication, increases resource efficiency for
shared outcomes, better serves shared target groups and increases community
ownership for shared implementation (Ferreyra & Kreutzwiser, 2007). For example, a
local government may team with an agricultural conservation organization to pool
human and financial resources to reduce program overhead.
Using a case study approach, this paper presents a national experience survey
of municipal approaches to increasing institutional capacity for SWP; investigates in
detail SWP programs of two municipalities- Salt Lake City, Utah and Salem, Oregonthat are similar institutionally to the target community- Corvallis, Oregon; and uses
those findings to inform the creation of the Corvallis SWP plan with particular
attention paid to the augmentation of institutional capacity by integration with existing
environmental stewardship organizations. The City of Corvallis, Oregon commenced
the SWP planning process in May 2007 with the primary objective of reducing
contamination potential in the Willamette River SWPA, which provides 68% of the
community’s drinking water and is projected to support the City’s growing population.
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2. Literature review- protected source water as a sustainable resource
R. Allan Freeze (2000) describes environmental regulation as following the
“environmental pendulum” whereby government intervenes to prevent environmental
degradation (i.e., “swings into legislative action,” pg 14); resulting environmental
regulation is criticized as too stringent by industry; conservative administrations come
to power and pull back environmental regulations which leads to environmental
negligence and a swing back to legislative action (see Figure 2). With each swing of
the environmental pendulum, social costs result in legislative excess and inadequacy.

Figure 2- The Environmental Pendulum (Freeze, 2000)- illustrates the dynamic
between environmental groups that advocate stringent environmental protection
legislation and regulated industries that react against burdensome laws. Government
acts as the intermediary by catering to whichever group currently holds more power.

Supreme Court Justice Stephen Breyer describes a similar phenomenon as caught in a
“vicious circle” that is self-enforcing and leads to environmental laws that go too far
(Breyer, 1993). Misuse of and over-reliance on technical methods in environmental
regulations is one of three components of Justice Breyer’s circle of environmental
policy. Public misperception and Congressional overreaction complete the circle
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(Schnare, 1998; Lewis, 1990). The debate between science and law in policy continues
30 years after the first round of environmental policies were enacted. While both sides
agree that each has an important place in environmental policy, they disagree on what
to base it on and how to implement it (Faigman, 2000; Houck, 2003). This debate
contributed to major changes in the 1996 SDWA reauthorization, where Amendments
create a more harmonious relationship between science and law by giving states and
local operators more flexibility in drinking water supply management (EPA, 2006b).
Such changes move SDWA out of Breyer’s vicious circle and into the sustainability
triangle as illustrated in Figure 3 (Allen, 2004; Loucks & Gladwell, 1999; Rizak et al.,
2003; Warner, Bindraban, & Van Keulen, 2006).

Figure 3- The SWP Sustainability Triangle- illustrates the balance between
environmental, social and economic needs of a community and how SWP fulfills each
need.
The Amendments profoundly changed the nature of federal drinking water
regulation. Prior to the Amendments, SWDA was reactive and focused on science-

based regulatory measures, especially in surface water systems.
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Two SDWA

programs, the Wellhead Protection Program1 and the Sole Source Aquifer Program2,
protect groundwater sources from contamination. The Amendments shifted the focus
to a more holistic, sustainable, environmental program of contamination prevention
that protects ground and surface water sources (EPA, 2006b). The result of the
Amendments is an economically feasible, truly environmental, community-based
statute that provides for the sustainable use of water by public water systems (Clayton
& Radcliffe, 1996; Gallopin, 2003).
Before SDWA, private remedies of common law torts such as nuisance and
trespass provided the sole recourse for drinking water contamination. If a neighbor
contaminated a well, the issue was settled in court on a case-by-case analysis. Such
remedies are insufficient due to their retroactive nature and strong burden of proof
requirements. In addition, contaminated drinking water may cause irreversible harm
that cannot be “made whole” from compensatory damages (Jorgensen, 1989). Civil
law fails in many such cases because science cannot meet the legal burden of proof
(Faigman, 2000). The cost to the litigants and to the judicial system of individual
litigation of each drinking water contamination case is not feasible. The authorization
of the SDWA3 in 1974 sought to ensure the quality of America’s drinking water and

1

Section 1428 of the Safe Drinking Water Act Amendments of 1986 (Public Law 93523, 42 U.S.C. 300 et. seq)

2

Section 1424(e) of the Safe Drinking Water Act of 1974 (Public Law 93-523, 42
U.S.C. 300 et. seq)

3

Title XIV of the Public Health Service Act 42 U.S.C. 300f-300j-26

9
protect public health through a federal system of scientifically based standards
(Houck, 2003; Tiemann, 2006).
In its initial form, SDWA switched the focus from compensation for harm to
prevention of harm thus bypassing the rigor of proof of causation. Federal healthbased standards for public water systems are set by EPA and enforced and
implemented at the state level (Tiemann, 2006). Violation of these standards imposes
cost on public water suppliers regardless of the existence of harm (Dinan, 1995).
Technocrats set the standards for drinking water quality with little regard to the costs
of meeting such standards (Houck, 2003; Schnare, 1998). However, scientifically set
standards fail to overcome the resistance of those forced into compliance (Tiemann,
2006). Consequences that arise from this resistance are low levels of compliance and a
lack of incentive to exceed the strict regulatory requirements (Houck, 2003).
Obstinate, scientifically based regulations are narrow-minded mechanisms for
enforcing compliance. In a comparative assessment conducted by the Brookings
Institute, SDWA violations decreased only in the presence of benchmark competition
while rigorous regulations and penalty had no perceivable impact on water quality
(Wallsten & Kosec, 2005).
Under the George H. W. Bush Administration, EPA had limited options to
address compliance difficulties faced by small public water suppliers. EPA could not
ask for a grant program to support smaller systems in meeting the expensive standards,
nor would committees authorize deregulation of some standards (Tiemann, 2006).
Cost of meeting drinking water standards was increasing while health benefits of
increasing regulation were not (EPA, 2006a; SDWA, 1996). The only politically
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viable alternative was an overhaul of SDWA. Through the Governor’s Forum on
Environmental Management, EPA produced an influential report with dramatic
prescriptions for SDWA. The resulting Amendments produced a federal SWP mandate
that includes cost-benefit analysis and a shift in focus from strict, scientific standards
to watershed protection signed into law in 1996 by President Bill Clinton (Schnare,
1998).
Amendments address long-term, environmental health concerns through SWP
with emphasis on contamination prevention and transform the previous law into a
truly environmental statute (Houck, 2003). Instead of being a reactionary regulation,
the statute now encourages prevention and watershed planning. The first step in the
program is a mandatory source water assessment (SWA) of each public water supply.
The assessments must include a delineation of the watershed that contributes to each
intake and relative contamination susceptibility. Potential sources of contamination
must be identified and rated based on level of risk. Once the SWA is complete, each
water supply system has the option to complete a SWP plan (SWPP). Under a SWPP
systems may apply for funds to create a contamination contingency plan, develop
contamination prevention programs, reduce existing contamination, educate the local
population on SWP and watershed health and foster ecosystem services provided by
upstream landowners. Benefits of completing a SWPP are relaxed monitoring and
reporting requirements that translate into real financial rewards for the public water
supplier (EPA, 2006b). In addition, conserving and restoring riparian areas, reducing
pesticide use in sensitive areas and removing roads from steep slopes are examples of
watershed management practices that can improve drinking water quality without the
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cost of treatment (Johnson, Revenga, & Echeverria, 2001). Thus, watershed
management investment is economically sound. For every $1 invested in SWP, a
water supply system can save from $7.50 to $200 for new water treatment facilities or
contamination mitigation (Reid, 2001).
The original SDWA virtually ignored the role of communities in providing
safe drinking water. The Amendments acknowledge the power of public participation
in watershed protection and the “right to know” of drinking water consumers. A key
provision in the SWP scheme is the creation of a team composed of local stakeholders.
The team develops the protection strategy and implements the plan (EPA, 2006b). By
giving the power to the public, the community is more likely to take ownership in the
plan. Increased ownership will lead to greater pride and personal responsibility in the
municipal watershed. An informed, responsible public creates an “Individual Action
Barrier” to drinking water contamination (EPA, 2002). Also, home-grown, grass-roots
campaigns allow for flexible, community-specific plans tailored to the individual
needs of each system and can focus on the likely contaminants found in each
watershed (Agrawal & Gibson, 1999).
Protection of raw source water is the first step of a “multi-barrier” approach to
drinking water safety (McQuigge, 2002) and is “almost invariably the best method of
ensuring safe drinking water and is to be preferred to treating a contaminated water
supply to render it suitable for consumption” (WHO, 1993). A protected drinking
water source is a sustainable community resource. By protecting the source of public
water supply, a community reduces the risk to public health of contamination and
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disinfection byproducts, avoids the cost of pollution remediation and promotes
environmental stewardship (EPA, 2006b; Krewski et al., 2004; Medema et al., 2003).
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3. Methodology
The research question I aim to address is that of institutional capacity
supplementation through social capacity development. As a water resources intern for
the City of Corvallis and research assistant for the Institute for Water and Watersheds
(IWW) at Oregon State University (OSU), I developed strategies to address each
potential contaminant source (PCS) in the SWPA through the creation of a SWPP. To
inform the Corvallis case study and SWPP development, a national survey of
experience was conducted and narrowed down to two comparative case studies of
communities with access to similar resources as Corvallis. Once this background
information was compiled, program development commenced. As outlined in Figure
4 and illustrated in Figure 5, the first step in program development was PCS
identification, followed by strategy development and, finally, contingency planning.
Source Water Protection Methodology
1. PCS Identification
-database search
-field verification
2. Institutional Capacity Evaluation
3. Strategy Development
-background research:
-regulatory requirements and constraints
-best management practices
-expert interviews
-landowner communication
-potential partner identification
4. Contingency Planning
Figure 4- Source Water Protection Methodology- outlines approach taken to develop
Corvallis’ SWPP that integrates land and water stewardship with SWP
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For municipal SWP, there is little quantitative data available, and the process
to collect and develop new data sets was outside the fiscal and temporal range of this
analysis. As a result, primarily qualitative information was gathered and analyzed to

identify and develop strategies to address each PCS in the SWPA.
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The research I

conducted included, but was not limited to, identification of regulatory requirements
and constraints, analysis of international, national and local policies for best practices
and failures, field studies of potential sources of contamination and communication
with land managers and SWP specialists in order to evaluate institutional capacity in
the absence of ownership.
The majority of empirical data were derived from regulatory database searches
and stakeholder and key informant, purposive interviews conducted from May 2007
through November 2007. Interviews and meetings lasted from thirty minutes to two
hours. Informants include local land managers, state drinking water protection
coordinator, municipal SWP directors (e.g., EWEB, Metropolitan Water District of
Salt Lake City, Central Arkansas Water, South Santiam Collaboration), watershed
conservation organization representatives (e.g., Greenbelt Land Trust, Marys River
Watershed Council, Benton Soil and Water Conservation District), public works
utilities division manager, water conservation program coordinator, fire chief,
stormwater manager, water quality analyst, water treatment plant operators, state
emergency response operations manager and others. Databases such as the Oregon
Office of State Fire Marshall Community Right-to-Know (CR2K) Hazardous
Substance Information, DEQ Leaking Underground Storage Tank (LUST) Online
Petroleum Release Reporting, DEQ LUST Cleanup Site Database, DEQ
Environmental Cleanup Site Information, DEQ Facility Profiler, Pacific Northwest
Water Quality Data Exchange, DEQ Underground Injection Control Database, Oregon
Explorer Confined Animal Feeding Operation Data Collection, EPA Surf- your-
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Watershed, AgWaterQualityManagement, Oregon Department of Agriculture Measure
37 geospatial information, Oregon Department of Transportation Daily Spray Reports,
Federal Energy Regulatory Commission Form 714 Reports and others were researched
for relevant data in the SWPA. Following a case study approach (Yin, 2003), data
derived from these sources was confirmed in the field, corroborated by interview data
and compiled into an enhanced contaminant inventory database. Mitigating factors
when determining susceptibility include potency or toxicity of the contaminant,
discharge or release volume, distance from the river, distance from the intake, and the
likelihood of entry of the contaminant into the source waters. Better definition of risk
levels will allow the project team to prioritize potential threats and protection
strategies (Groundwater Foundation, 2003).
A literature review was conducted on the factors that enable a community to
protect drinking water resources. Using a community capacity indicator framework
outlined in Table 1, the City of Corvallis’ ability to protect its drinking water sources
was evaluated. This framework guided a literature review of approaches to
augmenting institutional capacity that was compiled into a capacity building policy
toolbox that the City may attempt to emulate.
Information gathered from database reviews, interviews, field study and
literature review was used in formation of a SWPP that details potential sources of
contamination, relative threat posed from each contaminant, potential partners in
addressing each threat, BMPs for related land uses, outreach materials, program
evaluation methods (Bamberger, Rugh, & Mabry, 2006) and, finally, a contingency
plan to guide emergency response. The planning process itself is presented here as an
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important policy tool to raise interest in SWP (Burby et al., 1997). Results presented
here are in case study format and compared with SWP efforts in Salt Lake City, Utah
and Salem, Oregon, which were identified through a review of EPA SWP literature
and selected for the variety of institutional arrangements presented and similarities to
the Corvallis system. Because the study sought to explore a contemporary
phenomenon within a real-life context, case study methodology was appropriate (Yin,
2003).
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4. Survey of local SWP implementation experience
Capacity of a community to protect a raw drinking water source is measured
using community capacity indicators developed by Timmer et al. (2007). Financial,
human resources, technical, social and institutional capacities determine potential to
effectively prevent contamination of source water and wellhead protection areas.
Recent guidance from EPA instructs water system operators on how to increase
financial, human resources and technical capacities in accordance with the
Amendments (EPA, 2007, 2008a). Numerous organizations distribute information on
increasing social capacity through pubic outreach (Boling, 1994; EPA, 2003; Gasteyer
et al., 2000; Hincliff et al., 1999; MacPherson, Tonning, & Faalasli, 2003).
Institutional capacity is the indicator with the least amount of federal guidance (Ivey et
al., 2006). The role of institutional arrangements for land use planning and water
resource management is key to community capacity for SWP (Simonovic & Bender,
1996) because they influence interactions and activities of individuals, groups and
multiple levels of government (de Loe, Giantomasso, & Kreutzwiser, 2002; Hamdy,
Abu-Zeid, & Lacirignola, 1998).

Institutions supportive of SWP provide legal

support for zoning, land use planning, emergency management and land acquisition
(Platt & Morrill, 1997; Robbins et al., 1991).
State police powers to protect public health and safety are legally inherent and
expansive yet divided hierarchically among levels of government. In the context of
SWP, the federal government exercises constitutional power, as defined in the
commerce clause, to regulate and set drinking water safety standards through the
authorization of SDWA. States establish land use and water resource regulations and
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enforce federal standards. Local governments (counties and municipalities) limit
specific land uses by zoning and permitting development, but their legal authority is
generally restricted to the geographic expanse of their jurisdiction. Municipalities that
rely on surface water systems that originate and flow upstream of their city limits lack
legal authority (i.e., institutional capacity) to protect those waters from contamination
and must rely capacity building mechanisms to increase their potential for SWP
(Neocleous, 2004).
The academic debate over the concepts of “capacity” and “capacity building”
that prevails in the fields of natural resource management, public health, public
administration and international development differentiates between “capacity for selfdetermination” which focuses on relational capacity of individuals and groups to
achieve their own objectives and “capacity for action” which focuses on functional
capacity of individuals and groups to achieve external goals (Black, 2003; Casswell,
2001; Goodman et al., 1998; Harrow, 2001; Honadle, 1986; UNDP, 1994; Wolff,
2001). This debate is largely absent in the realm of water resource management where
the broader trend identifies factors that either constrain or promote effective water
management capacity through decentralization and public participation (Agrawal &
Gibson, 1999; Bryant & Wilson, 1998; Calder, 1997; GWP, 2000; Ivey, Loe, &
Kreutzwiser, 2002; Kapoor, 2001; Litke & Day, 1998; Shanaghan et al. , 1998).
Developing institutional capacity can be particularly difficult due to a lack of
jurisdictional control, as most municipal boundaries do not follow watersheds
(Timmer et al., 2007) and a majority (66%) of American drinking water sources are
surface water (Hall, Stewart, & Crockett, 2006). Institutional arrangements that
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prioritize SWP are rare, and most SWP programs are a compilation of issue-specific
arrangements that deal with potentially contaminating activities, industries and
resources especially when managing nonpoint source pollutants (Pontius, 1996; Trax,
1999). Used here in the “capacity for action” sense, “institutional capacity” refers to
governance mechanisms available in the SWPA and is broken down into five
indicators developed by Timmer et al. (2007). However, it should be noted that SWP
is both technical and social in nature and strong “capacity for self-determination” is
also required to build relational capacity (Ferreyra & Beard, 2005). The following
discussion presents an institutional capacity toolbox by highlighting examples of
institutions- from the federal government to local community groups (Figure 6)taking innovative approaches to increase institutional capacity broken down by
indicator and subindicator (outlined in Table 1).
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Figure 6- Survey of Experience Map- identifies communities that take innovative
approaches to SWP institutional capacity supplementation
Table 1-Institutional Capacity Indicators and Subindicators for SWP
modified from Timmer et al. (2007)
1. Regional legislation and policies provide SWP guidance at the local level
a. Federal
b. State
c. County
2. Municipal planning strategies and by-laws protect SWPA
a. Planning strategies
b. By-laws
3. Land use activities controlled in SWPA
a. Control by maximizing social capacity
i. Partnering for specific water quality issue
ii. Integrating SWP with water stewardship institutions (general partnership)
iii. Cross-jurisdictional collaboration
b. Control through land use management
i. Ecosystem service payments
ii. Land use permitting
4. Land acquisition for SWP
a. Eminent domain
b. Third party purchases and trusts
c. Direct purchase
5. Water quality and quantity emergency planning
a. Contingency plans
b. Water Supply Emergency/Curtailment Plan
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4.1 Regional legislation and policies provide SWP guidance at the local level
Municipalities may benefit from the support of multiple levels of government
especially those that have legal authority in a SWPA where the local government lacks
jurisdiction. For purposes of evaluation, regional legislation and policies are broken
into subindicators of federal, state and county regulations and guidance.
4.1.1 Federal legislation- SDWA Amendments of 1996
As discussed previously, US Congress passed federal legislation to establish
SWP programs in the Amendments. The federal program provides guidance to public
water suppliers, tribal governments and community members through the EPA Office
of Water and partners with national nongovernmental organizations (e.g., American
Water Works Association, Trust for Public Land). There are multiple federal tools
available to protect source water such as the Clean Water Act Section 319 Grants,
revolving funds and outreach materials (EPA, 2008b).
4.1.2 Federal legislation- House Bill 8028
At the federal level, congress may elect to protect a specific watershed for the
safety of a community’s drinking water supply. After considerable lobbying of Oregon
Representatives in the early 20th century, Rock Creek watershed was protected for the
people of Corvallis, Oregon (Wilson, 1919). House Bill (HB) 8028 of 1920 set aside
public land to be managed primarily for the protection of the community water supply
(see Appendix A for the full text of HB8028). As a result the City of Corvallis and US
Forest Service (USFS) co-manage the land using best forest practices for watershed
management (Ferguson, 2006).
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4.1.3 State policies- DEQ Drinking Water Protection Program
In Oregon, the Department of Environmental Quality (DEQ) and Department
of Human Services (DHS) partnered to fulfill the congressional SWA mandate. The
project involves every ground water and surface water public water supply system in
the state. SWAs are comprised of data pulled from various state and federal databases,
interviews and “windshield surveys” converted to Geographical Information Systems
(GIS) shape files. DEQ and DHS delineated groundwater and surface water SWPAs,
inventoried each potential contaminant source (PCS) and determined the most
susceptible areas to contamination. Public water systems in Oregon are regulated by
DHS, and both agencies continue to provide extensive guidance and technical
assistance to communities developing and implementing SWP strategies. In order to
streamline the planning process, DEQ developed an interactive website for use by
public water system operators, consultants and the public pursuing local SWP
information. Since SWAs consist of unverified and sometimes unreliable data, DEQ
encourages public water managers to use the SWA as a basis for more detailed and
accurate assessment. Capitalizing off the expertise of both agencies, the effort was
complete in 2003 (Hall et al., 2006).
This type of technical knowledge regarding source water and the applicability
of protection measures is a component of technical capacity development. Use of this
information to develop and implement protection measures prevents the need for
treatment to rid drinking water of contaminants and, as a result, improves the financial
capacity of the system by eliminating the need for rate increases to finance capital
improvements (Timmer et al., 2007).
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4.1.4 County regulations- City of Enterprise, Wallowa County, Oregon
To protect the drinking water source of the City of Enterprise, Oregon,
Wallowa County government restricts residential development, selected agricultural
practices and certain industrial and commercial uses that, if unregulated, pose
immediate threats to the health and welfare of the citizens of Enterprise. The county
established a Watershed Protection Area (WPA) zoning overlay that prohibits certain
activities (e.g. livestock maintenance, fuel and putrescible crop storage) within 1,000
feet of municipal springs. Especially hazardous activities such as solid waste disposal
and chemical storage are completely banned within the WPA. The municipal
government is unable to pass similar ordinances due to a lack of legal authority in the
WPA (WPA, 1988).
4.1.5 County guidance- City of Laramie, Albany County, Wyoming
To protect the Casper aquifer, the primary source of drinking water for
Laramie, Wyoming, from the impact of increased rural residential development in the
recharge zone, the City of Laramie partnered with Albany County government to
create a joint city-county Casper Aquifer Protection Plan. Approximately 95% of the
Casper Aquifer Overlay Protection Zone is located east of the city proper and outside
the city limits. In 2002, the City of Laramie approved the implementation of an
overlay zone based on the Casper Aquifer Protection Plan4. In early 2003 Albany
County approved a similar overlay zone to expand the protection outside of Laramie’s
jurisdiction. In addition to the overlays, subdivision moratoriums are imposed within
the protection zone to allow for protection plan updates. These are continued steps in
4

Chapter 17.82 of Laramie Municipal Code
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a 17-year effort to protect the quality of the county’s largest source of drinking water
(Lieske et al., 2003).
4.2 Municipal planning strategies and by-laws protect SWPA
In the infrequent case, some municipalities maintain legal authority over their
SWPA and are capable of restricting land use without assistance from higher levels of
government. More often, this is not the case, and local governments are limited to
developing planning strategies and seeking extrajurisdictional authority or
partnerships for implementation. Two examples are discussed below.
4.2.1 Planning strategies- Bridgetown and Middleton, Nova Scotia
In order to avoid the financial, technical and human resource costs associated
with passing and enforcing ordinances, municipalities may adopt planning strategies
that limit land use activities in watersheds without necessarily regulating development.
Such is the case in Nova Scotia, where legislative tools are often superfluous and
constrain rather than foster a community’s capacity. Bridgetown and Middleton, Nova
Scotia use planning strategies to guide land use in sensitive watershed and recharge
areas (Timmer et al., 2007).
4.2.2 By- laws- Cave Junction, Oregon
When applicable, municipal regulations play a critical role in SWP because
protective actions are tailored to unique local situations. Cave Junction, a small rural
community in southwest Oregon, passed an ordinance that restricts certain land uses in
the ‘Water Protection Area,’ requires an impact study to be completed for every new
development and creates a safety buffer of 200 feet surrounding any tributary to a
drinking water source (SWP, 1998).
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4.3 Land use activities controlled in SWPA
When local governments lack legal authority to control land use, they may
utilize other approaches to land use management. This indicator is broken into two
subindicators: control by maximizing capacity, whereby municipalities partner with
institutions to combat a specific issue, to create general relationships and/or to employ
legal authority; and control through land use management techniques such as
ecosystem service payments and integrated land and water resource management.
4.3.1 Control by maximizing social capacity
Partnerships form to accomplish multiple objectives: addressing a specific
water quality issue, general partnerships to enhance overall water quality or crossjurisdictional collaborations to expand the reach of a SWPA and maximize the
resources of each institution within the expanded reach (Ivey et al., 2005). Drinking
water protection is not an isolated issue; organizations working in a watershed to
improve water quality may not be focused on drinking water quality only, yet their
work has a positive impact in the SWPA. Municipalities that partner with such groups
reap the benefits of overall water quality improvement while the organizations expand
their funding reach to include human health concerns (Ferreyra & Kreutzwiser, 2007).
4.3.1.1 Partnering for specific water quality issue- EWEB obsolete chemical storage
Oregon State University (OSU) Extension Service conducted a survey of farm
chemicals used and stored by growers in the upper Willamette basin and found that
thousands of gallons of obsolete chemicals lie in storage on farms. Growers are not
allowed to participate in household hazardous waste collection events, and the cost of
proper disposal is high, and some of these chemicals, such as Dichloro-Diphenyl-
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Trichloroethane (DDT), are illegal to apply to fields. Thus, many growers are unable
to use them or afford their disposal. The Eugene Water and Electric Board (EWEB)
created a program aimed at providing growers with a no-cost opportunity to safely
remove these chemicals from their farms. The project required the assistance of
county waste management operators, fire and rescue departments, soil and water
conservation districts, watershed councils and regional HazMat teams among others to
collect and dispose of 17,400 lbs of pesticides; 5,200 lbs of old fertilizer; 950 gallons
of waste oil and solvents; and 600 gallons of various other chemicals (Morgenstern,
2006).
4.3.1.2 Integrating SWP with water stewardship institutions- Chester, Pennsylvania
For over 40 years, the Chester Water Authority has collaborated with the
Octoraro Watershed Association to protect its source of drinking water, Octoraro
Reservoir, by creating a link between consumers of Octoraro drinking water that live
outside of the watershed and landowners in the watershed that do not rely on Octoraro
Reservoir as their drinking water source. The partnership supports best management
practice (BMP) education and outreach programs to local farmers. Chester Water
Authority is able to supply or identify sources of funding for projects that the
watershed association promotes through on-the-ground activity and close relationships
with community members (Dougherty & Hei, 1999).
4.3.1.3 Cross-jurisdictional collaborations- South Santiam SWPA, Oregon
The Oregon cities of Sweet Home, Lebanon and Albany are part of an
innovative pilot project aimed at managing multiple SWPAs on the South Santiam
watershed as a single, unified SWPA.

Municipalities collaborate for greater
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consolidated control and partner with USFS, Bureau of Land Management (BLM),
watershed councils, county governments, US Army Corps of Engineers and Oregon
Department of Forestry (ODF) over turbidity, endangered species protection and
Clean Water Act (CWA) total maximum daily load (TMDL) concerns (Jarocki, 2002).
4.3.2 Control through land use management
Communities with extraordinary resources are capable of SWP through
managing land use outside of jurisdictional control.

Examples described below

illustrate how local governments with the ability to raise phenomenal amounts of
capital reduce contamination potential through exercising strong financial capacity.
4.3.2.1 Ecosystem service payments- New York, New York
Ecosystem services provided by upstream riparians result in tangible benefits
to downstream municipalities by protecting drinking water quality and preventing
increases in treatment costs. In long-term, successful relationships, the downstream
beneficiary willingly pays the upstream landowners for their services (Enters, 1999).
The largest scale example is the watershed protection program for New York City
(NYC) water supply. The program was driven by the filtration requirement in SDWA
which forced NYC to choose between watershed protection and a filtration plant
estimated to cost $6 billion in capital costs and $300 million annually for maintenance
(Postel & Thompson, 2005; Walter & Walter, 1999).
Through a comprehensive plan negotiated among landowners, environmental
organizations and state and federal officials in the Catskill-Delaware watershed, NYC
invests $1.5 billion over 10 years in the watershed to restore and protect watershed
processes that improve water quality (City of New York, 2004; Walter & Walter,
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1999). The plan has been initially successful and mutually beneficial (Ward, 2004).
Success indicates that NYC will continue to enjoy its filtration plant waiver while
NYC residents enjoy high-quality drinking water at a lower price than mechanically
filtered water. In exchange for ecosystem services, landowners gain income, healthier
streams, increased wildlife habitat, access to outdoor recreation activities and
economic investments in their communities (Postel & Thompson, 2005).
4.3.2.2 Land use permitting in SWPA- Los Angeles, California
Los Angeles Department of Water and Power (LADWP) owns 314,000 acres
of the 2.2 million acre Eastern Sierra watershed that supplies Los Angeles with
drinking water. Primarily on the Owens Valley floor, LADWP leases most of this land
to ranching, commercial and recreational interests. The leasing and inspection process
ensures that land use activities comply with LADWP objectives for maintaining water
quality and is more stringent than grazing practices allowed on USFS and BLM lands
(LADWP, 2007). This example of institutional capacity differs from other forms of
land acquisition (described below) in that the SWPA is still a working landscape
controlled through a permitting system (Calder, 2005) while most purchases of land
have an objective of restoration to more ecologically pristine environments (Ernst,
2004; TPL, 1998).
4.4 Land acquisition for SWP
An obvious resolution to a lack of jurisdiction is land acquisition through
eminent domain, direct purchase and/or third party purchase. Methods have varying
levels of political and financial viability: third party purchases or leases (conservation
easements) have the least financial and political consequence (Ernst, 2004) in contrast
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to condemnation that can be both very expensive and politically costly (Feldman et al.,
2006; Waldon, 2005).
4.4.1 Eminent domain- Central Arkansas Water, Lake Maumelle
Lake Maumelle provides the drinking water to 400,000 customers in Little
Rock, Arkansas and neighboring communities and is surrounded by relatively
undeveloped forests. Central Arkansas Water (CAW) petitioned to use its power of
eminent domain to purchase high value watershed property to preempt the
development of multi-million dollar homes directly upslope of the intake.

After

contracting a watershed protection plan and pilot program to assess the likelihood of
water quality degradation from residential development (Clements & Brewer, 2007),
CAW settled with the developers and condemned 179 acres of prime watershed land.
The settlement includes a proposal to construct a ditch that will, in effect, remove the
area from the watershed (Cate, 2007). To date, CAW has spent over $10.5 million on
litigation, mitigation, consultant and purchase costs and caused considerable political
upheaval (AP, 2007; Feldman et al., 2006).
4.4.2 Third party purchases and trusts- Salt Lake City, Utah
When utilities condemn, they must pay fair market value; however,
environmental groups may have land donated or acquire a portion of property in trust.
Upon recommendation from Metropolitan Water District of Salt Lake City staff,
environmental groups purchase priority protection properties (McLaughlin, 2007).
Upon acquisition, environmental groups place land in private trust, conservation
easements, for the protection of water quality (Thorne, 1997). As watershed protection
is a major issue within the Salt Lake City community, a publicly funded program for
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watershed land acquisition initiated with the 1988 Watershed Master plan. This
program is based on community contribution to a watershed land purchase fund, a
dedicated fund financed by $.50 per water bill, generating $500,000 per year. Trust for
Public Lands acts as the broker and uses the fund to purchase over 1200 acres of prime
watershed property, prevent development and provide long term protection by
incorporating conservation easements with the purchases and partnering with USFS to
manage the land. While each conservation easement is unique, USFS employs best
practices for SWP such as riparian restoration and access restriction (Davis, 2005).
4.4.3 Direct purchase- Seattle, Washington
Seattle Public Utilities’ (SPU) Cedar River is one of the few unfiltered surface
sources of public water supply. Land acquisition is a top priority of SPU SWP
activities (SeattleChannel.org, 2007). Funded through billing revenue, SPU owns
nearly the entire watershed (99.9%). Due to the federal Cedar River Watershed Act of
1992, the land is not open to public access, timber harvesting or development of any
sort. Land use limitations have devalued the land to affordable levels for SPU
acquisition (Hill, 2004).
4.5 Water quality and quantity emergency planning
Contingency planning describes the emergency management protocol for
contamination events. Contamination could be natural (e.g., sediment from fire or
landslide) or anthropogenic (e.g., leaking storage tank) and intentional (e.g.,
vandalism) or accidental (e.g., hazardous substance spill). This protocol should assure
prompt notification and action of water treatment plant operators. In addition, water
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managers should plan for supplemental water supply and demand management
(curtailment) in the case of shortages due to drought or contamination (Bruins, 2000).
4.5.1 Contingency- McKenzie Watershed Emergency Response System- EWEB
Responding to a contamination event of a multi-use water body is complex and
time-sensitive. The McKenzie River is the drinking water source of Eugene, Oregon,
habitat to multiple threatened species and is a major transportation corridor over the
Cascade Mountain Range. Eugene Water and Electric Board (EWEB), the public
water supplier, developed a detailed GIS to guide emergency response in the event of
a hazardous spill on the highway. The system includes points of interest (e.g., back
channel habitat areas that must be temporarily dammed off if a spill occurs at certain
upstream positions), lists of emergency response equipment (e.g., temporary dams),
emergency contacts (e.g., HazMat teams), notification information (e.g., local media)
and incident communications (e.g., local dispatch) (Morgenstern, 2003).
4.5.2 Supply emergency-Supply Curtailment Plan- Corvallis, Oregon
In addition to maintaining a storage capacity to supply water to its customers
for three days, City of Corvallis Water Supply Emergency/Curtailment Plan outlines
mandatory curtailment measures in a tiered format depending on shortage severity.
The plan covers emergencies related to drought, source contamination, power supply
interruption, transmission line breakage, reservoir failure and catastrophe. Tiers of use
restrictions reflect reservoir water levels and expected length of interruption. Less
severe events are likely to prompt voluntary use reduction while critical water
shortage events require mandatory restrictions of water use.
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5. Comparative SWP Case Studies
Levels of institutional capacity vary greatly throughout the United States. Most
states have made progress on mandatory SWA of each public water supplier, but the
voluntary nature of SWP contributes to a wide gap in levels of strategy development
and implementation. The City of Corvallis’ SWP program is modeled on some of the
more successful projects with recognition that less successful efforts (or lack thereof)
can help avoid certain obstacles. Two examples- Metropolitan Water District of Salt
Lake City, Utah and City of Salem, Oregon - are described below. Like Corvallis, Salt
Lake City and Salem source drinking water from surface water systems owned and
managed by USFS, face pressure from upstream development and have access to local
university resources. However, each community exhibits different approaches to SWP
and levels of institutional capacity as summarized in Tables 2 & 3 and illustrated by
bar graph in Figures 7 & 8 below.
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Table 2- Institutional Capacity-Metropolitan Water District of Salt Lake City, Utah
1. Regional legislation/policies
a. Federal
SDWA Amendments of 1996; PL 199 & 259- Federal & City
partnership to manage and own Salt Lake Forest Reserve for
SWP; USFS owns 62% of watershed
b. State
State Constitution authorizes the Legislature to grant
extraterritorial jurisdiction to protect watershed and drinking
water supply. Utah statutes give Salt Lake City broad and
substantial discretion in the management of its watersheds to
protect its drinking water sources from pollution.
c. County
County Health Department prescribes watershed regulation.
County Commission responsible for water quality planning.
HB40 requires county SWP.
2. Municipal by-laws/planning strategies
a. By- laws
"No person or persons shall be allowed to build cow yards,
privies, or deposit any filthy substance on the banks of the
streams running through [Salt Lake City] so as to affect the
water thereof." March 21, 1851. City passed ordinances for
SWP. Livestock grazing/trailing prohibited.
b. Planning
Salt Lake City Watershed Management Plan provides Salt
Strategies
Lake City guidance in management of canyon watersheds and
protection of drinking water supply. Wasatch Canyon Master
Plan focuses on land-use issues and compliments management
plan. Watershed plans have deterred several proposed
developments (Ski Interconnect tunnel and cable-tram system,
Wasatch Super Tunnel, 2002 Olympic Events)
3. Land use control
a. Maximizing social capacity
Sanitation concerns over subdivisions- Commercial Club
i. Specific
partnership, June Sucker Recovery Implementation Program
water quality
issue
ii. General
Four Seasons Fly Fishers, Utah Rivers Council, Northern
Partnership
Utah Wetlands Partnership
iii. CrossJurisdictional
Collaboration

Collaborations with Brighton to reduce impact of subdivisions
for summer homes; Collaborations with downstream irrigation
districts to manage projected water supply shortages;
Collaborations with county health department to protect
watersheds and water quality
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Table 3 (cont.)- Institutional Capacity of Metropolitan Water District of Salt
Lake City, Utah
b. Land use management
i. Land use
Extraterritorial jurisdiction grants legal authority to control
control
land uses within 10 miles outside of city boundaries
4. Land acquisition
485 acres of private land purchase through partnership with
a. 3rd party
City (financer), Trust for Public Lands (broker) and USFS
purchases and
(land manager); Through the Salt Lake City Watershed
trusts
Land Acquisition Program over 1200 acres of prime
watershed property have been placed in conservation
easements
b. Direct
City Creek, Emigration, Red Butte and Parleys Canyons
purchase
purchases total over 23,000 acres or 18% of SWPA. Land
ownership successfully discouraged the development of a
proposed ski resort.
5. Emergency planning
a. Contingency Utah Administrative rule R309-605-10- All public water
plans
suppliers must submit a contamination contingency plan
that includes emergency response, rationing, water supply
b. Water
decontamination, and development of alternative sources.
Supply Plan

Figure 7- Metropolitan Water District of Salt Lake City, Utah Bar Graph- illustrates
institutional capacity
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Table 3-Institutional Capacity- City of Salem, Oregon
1. Regional legislation/policies
a. Federal
SDWA Amendments of 1996; partnership with USFS and
Willamette National Forest
b. State
ODEQ Source Water Protection Program offers assistance; "Three
Basin Rule" prohibits wastewater discharge in North Santiam basin
c. County
none
2. Municipal by-laws/planning strategies
a. By- laws
none
b. Planning
In process
Strategies
3. Land use control
a. Maximizing social capacity
i. Specific
MOU "North Santiam River Cooperative Water Quality Monitoring
water quality
Program" with USFS to monitor relationship between turbidity and
issue
forest practices
ii. General
Oregon Watersheds, Salem area watershed councils
Partnership
iii. CrossCollaboration with Oregon Department of Forestry
Jurisdictional
Collaboration
b. Land use management
i. Land use
none
control
4. Land acquisition none
5. Emergency planning
a. Water Supply
Emergency supply is available from municipal wells and City of
Plan
Keizer connections
b. Contingency
Part of municipal planning process
Plan

Figure 8- City of Salem, Oregon Bar Graph- illustrates institutional capacity
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6. Results- City of Corvallis, Oregon SWPP
The City of Corvallis, Oregon commits to protect drinking water quality at the
source and seeks to create a barrier to drinking water contamination through
development of an approved SWPP. To achieve this goal, the program addresses
facilities and land use activities that pose high or moderate risks for contaminating
public water supply through integrating existing land and water stewardship programs,
developing new outreach initiatives and examining the impacts of evolving land use
policy.
As a riverfront city, Corvallis takes pride in its environmental health and
wealth of natural features. Watersheds are valued and managed to protect water purity,
aesthetics, biological integrity and recreational opportunities.
As stated in the Corvallis 2020 Vision Statement (Corvallis City Council, 1997):
“The community's water supply, along with its streams and creeks, are
clean and clear. Water conservation efforts decrease the amount of
water city residents consume. Drinking water quality has been
improved by convincing upstream industries to stop polluting the
Willamette and its tributaries.”
As this vision becomes reality, one outcome is integration of SWP with land-use
planning and stewardship; farming, industry and development practices; watershed
planning, protection and clean-up; and daily routines of the citizens of Corvallis.
6.1 Description of drinking water supply
The City of Corvallis treats water from two sources- Rock Creek and
Willamette River- and serves approximately 53,900 citizens, Oregon State University
and Hewlett Packard. Rock Creek is located on land owned by the City of Corvallis
and USFS and is managed primarily for protection of drinking water supply (see full
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text of H.R. 8028 in Appendix A). The Willamette River watershed encompasses
diverse ownership. Land use includes agricultural production, rock mining, food
processing, urban and rural residences and pulp and paper production. One intake is
located on the Willamette River and three others are located on North Fork Rock
Creek, South Fork Rock Creek and Griffith Creek. In 2007 Corvallis drew
approximately 68% (1.88 of 2.76 billion gallons) of its public water supply from the
Willamette River but has no legal authority over most activities in the watershed
(Corvallis, 2008).
The Willamette River intake is located in Muddy Creek watershed of the Upper
Willamette subbasin of the Willamette basin. Water intakes for Pope & Talbot Inc.,
EWEB, City of Westfir, City of Cottage Grove, City of Creswell and London Water
Co-Op public water systems are also located on the Willamette River or its tributaries
upstream of the Corvallis intake (DEQ & DHS, 2003).
The Willamette River intake is located at approximately 210 feet above mean
sea level (see Figure 9). The Coast Range on the west and the Cascade Range on the
east bound the watershed. The geographic area providing water to Corvallis’
Willamette River intake (Willamette River SWPA) extends upstream approximately
94 stream miles (Willamette River and tributaries) and encompasses approximately
63.7 square miles.

Included in this area are a number of channels and sloughs

connected to the Willamette River including Middle Channel, Boonville Channel,
Boonville Slough, Clark Slough, Albany Channel, Ingram Slough and Curtis Slough.
The SWPA upstream of the Pope & Talbot Willamette River intake extends an
additional 1,672 stream miles and encompasses an additional 3,900 square miles.
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Tributaries to the Willamette River upstream of the Pope & Talbot intake include the
Long Tom, McKenzie, Middle Fork and Coast Fork Willamette Rivers and their
numerous tributaries (DEQ & DHS, 2003). The Willamette River SWPA within an 8hour travel time from the intake extends approximately 6.3 miles upstream of the
Corvallis intake (see Figure 9). DEQ determined that eight hours provides adequate
response time to protect the integrity of the public water system intake should a spill
or release occur at any crossing or discharge point (EPA, 1997). Rock Creek SWPA
includes the area contributing to three intakes: North Fork Rock Creek (North Creek
Reservoir), South Fork Rock Creek and Griffith Creek (see Figures 10 & 11). This
area supplies the City with approximately 32% (879 million of 2.76 billion gallons in
2007) of its annual water needs (Corvallis, 2008). Intakes are located in Marys River
watershed of the upper Willamette subbasin of the Willamette basin. The geographic
area providing water to the Rock Creek watershed intakes extends upstream a
cumulative total of 14 stream miles and encompasses a total area of approximately 10
square miles. North Fork Rock Creek, South Fork Rock Creek and Griffith Creek
intakes are located approximately 600 feet, 600 feet and 720 feet above mean sea
level, respectively. The upper extent of the watershed is 4,097 feet at Marys Peak, the
highest point in the Coast Range Mountains (DEQ & DHS, 2003).
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Figure 9- Map of Willamette River SWPA (DEQ & DHS, 2003)
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Figure 10- Rock Creek Vicinity Map (Ferguson, 2006)- Identifies City-owned land
and relative position of Rock Creek to Corvallis, OR.
Rock Creek watershed provides a limited supply of water. For this reason,
Corvallis depends on the Willamette River to meet future water demand. Because
Corvallis relies more heavily on Willamette source water and co-manages the
watershed and because of the relative abundance of high-risk PCSs within the
Willamette River SWPA, the SWPP focuses on the Willamette River portion of the
municipal watershed.
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Figure 11- Aerial view of Rock Creek SWPA with reference to Willamette River
SWPA and Corvallis, OR (DEQ & DHS, 2003)
6.2 Potential contaminant source inventory
The Willamette River watershed is the lifeblood of Oregon. The Willamette
River is the 13th largest river by volume in the United States, and 70% of Oregon
residents live in the Willamette River watershed (Wolf, 2007). The Willamette River
provides essential water resources such as irrigation for agriculture, recreation and
public supply of drinking water. These beneficial uses do not necessarily have to
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compete. Under a comprehensive SWPP, multiple uses may be made of the
Willamette River without degrading the quality of public drinking water supply.
In July 2003 DEQ conducted an inventory of PCSs within the SWPA and
completed a SWA to identify and document significant PCSs of concern. This
inventory was updated and enhanced in June 2007 by the previously discussed
methods and identifies 40 PCSs, all of which are within sensitive areas. A majority (28
sites or 70%) have high or moderate risk associated with their activities. Each of three
intakes in Rock Creek SWPA has one high risk PCS: managed forestlands and clear
cuts. The remaining 37 are within the Willamette River SWPA, and 25 of those sites
(63%) have high- to moderate-risk associated with their activities (see Appendix B for
PCS description). The area immediately upstream of the intake is particularly dense
with potential risk. In approximately three square miles upstream from the intake there
are 16 PCSs (DEQ & DHS, 2003).
Willamette River SWPA is primarily dominated by agricultural and rural
residential land uses. PCSs include a fish toxicology lab, a water treatment plant, a
food processing operation, three permitted dischargers, irrigated crops, farms,
junkyards, five confined animal feeding operations (CAFOs), a rock products
operation, non-irrigated crops, State Highways 99W and 99E, Peoria Road, an area
with a high density of septic systems, storm water outfalls, river recreation, gravel pits,
Corvallis Municipal Airport, rural homes, businesses with chemical storage, upgraded
underground storage tanks, a cemetery, a large capacity septic system, a utility station
and a turf research lab. All pose a relatively high to moderate risk to the drinking
water supply with the exception of non-irrigated crops, rural homes, Corvallis
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Municipal Airport, upgraded underground storage tanks and cemetery, which present
low risk (see Figure 12 for locations of each PCS and Appendix B for a detailed list).
Recent changes in land use regulations may impact the SWPA. Ballot Measure
37 (M37), passed in 2004 by ballot initiative, allows land owners whose property
value is reduced by land use regulations to claim compensation from state or local
government. If the government fails to compensate a claimant within two years of the
claim, the law allows the claimant to use the property under only the regulations in
place at the time of purchase5.
There are four M37 claims filed within the SWPA and outside of the urban
growth boundary (see Figure 13). Increased development may increase the number of
PCSs, namely those that are related to residential land uses, construction activities and
traffic. Related increases in stormwater runoff, land-disturbance and septic systems
may decrease the quality of source water.

5

ORS 197.352
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Figure 12- PCS and relative risk in Willamette River SWPA (DEQ & DHS, 2003)
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Figure 13- Map of M37 claims in Willamette River SWPA (IPMS, 2007)
Ballot Measure 496 (M49), passed in November 2007, limits the extent of
M37, but its impacts on the watershed remain unclear. M49 allows for no more than
ten home sites if the claimant is able to demonstrate a loss of value that justifies the
number of new homes requested. M37 had no cap on home sites and may have
allowed larger scale developments in the SWPA. If land is categorized as “high value
farmland” or in a groundwater restricted area, the cap is three home sites. M37 claims
approved and vested before passage of M49 may proceed under the regulations stated
in M37 ("Ballot Measure 49," 2007). Only one of four claims has been approved. The
question of what constitutes “vested” will likely remain unclear for some time. This
approved claim is for a single dwelling on a 95-acre property. Even if it is vested and

6

Amends ORS 197.352 and 93.040
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moves forward with construction, a single home is not likely to have any measurable
impact on the SWPA. All other claims are now subject to M49 restrictions.
If the claimants reapply, they will be subjected to review under Benton
County’s new water supply ordinance. Regulations require a developer to prove up
water availability from groundwater sources before a claim approval. These new rules
are the first product of a county-wide water plan that is in its initial stages of
development (Benton County, 2008a, 2008b). Plan details are discussed in following
sections.
6.3 SWPP Development
The SWPP clearly identifies strategies to manage actual and potential sources
of contamination within SWPA. Secondly, it describes educational efforts concerning
the public and the importance of SWP. Finally, it provides a comprehensive action
plan in case of a contamination emergency. Outlined herein is a novel approach to
SWP that integrates ongoing land and water stewardship programs to maximize the
social capacity and overcome institutional barriers to protect source water. Working
with the City of Corvallis, the author developed strategies to protect public health,
increase SWP awareness, prevent degradation of water supply and establish a
contingency plan for water supply contamination and service interruption
emergencies. Figure 14 shows key linkages among these key components of a
successful strategy to protect drinking water. Each component is addressed in stages.
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Figure 14- Linkages that result in protected drinking water supply
6.4 City of Corvallis- institutional capacity
Because the majority of potentially harmful land use activities lay outside of
municipal jurisdiction, the City has little or no authority to restrict or control
management practices and thus, lacks traditionally defined institutional capacity. To
compensate the City maximizes its social capacity in the watershed by partnering with
local, bottom-up land and water stewardship organizations that have the institutional
capacity to protect source water. Meaningful stakeholder participation provides the
City with the possibility of SWP through voluntary adoption of best management
practices. Detail of this strategy follows in sections below and is illustrated in Figure
15, a bar graph of institutional capacity indicators.
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Figure 15- City of Corvallis, Oregon Bar Graph- illustrates institutional capacity.
Note- light grey bars indicate potential fulfillment of an indicator.
6.4.1 Regional legislation and policies provide SWP guidance
6.4.1.1 Federal level
As discussed previously, federal legislation ("Safe Drinking Water Act," 1996)
and guidance are available to local officials for SWP. In addition, HB 8028 of 1920
(Appendix A) federally protects 32% of Corvallis’ drinking water supply. Because of
this existing level of protection, the rest of this case study focuses on the remaining
water supply, the Willamette River.
6.4.1.2 State level
As discussed previously, DEQ provides Corvallis officials with multiple levels
of guidance. DEQ Office of Water Quality provides technical assistance in the form of
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SWA and policy advice through numerous case studies, model ordinances and direct
consultation.
6.4.1.3 County level
In Oregon, a contemporary issue county and state agencies are facing is the
integration of land use planning and water resources management. Bates Van de
Wetering (2007) describes the “governance gap” which exists between those
responsible for regulating land use (counties) and water supply (Oregon Water
Resources Department). In Oregon, water resource managers and county land use
planners have begun calling for clarity and elimination of this gap (Mabbott, 2007).
Without long-term plans for future water use, water suppliers are left with
weak institutional capacity to protect drinking water supplies. In addition, the lack of
jurisdictional control over the rural areas in a SWPA compounds a water supplier’s
lack of institutional capacity (Timmer et al., 2007). Multiple Oregon county
governments are developing countywide water plans to protect water resources as the
population of Oregon grows. However, most of these plans focus on ground water
related issues, mostly water quantity with some incorporating water quality.
Oregon, along with multiple other states, follows consistency doctrine
principles when developing planning strategies. “Merging intentions and actions, the
consistency doctrine is the expression of the idea that plans are documents that
describe public policies that the community intends to implement and not simply a
rhetorical expression of the community’s desires” (Lincoln, 1996). Tarlock and
Lucero (2002) call for an evolution of the consistency doctrine to integrate local plans
for water conservation to ensure that they are consistent with regional and state water
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and land use plans. County commissions throughout Oregon are amending their
Comprehensive Plans to include water supply provisions in compliance with statewide
planning goals approved by the Land Conservation and Development Commission7,
specifically Goal 5-Natural Resources, Scenic and Historic Areas and Open Spaces8.
Published in August 2007, a survey of 26 counties found 7 counties that either have
water plans or are in the process of plan development (Snell, 2007).
Adopted in 2007, the Benton County Comprehensive Plan, while not
regulatory, serves as the basis of the Development Code. To comply with federal
legislation for water systems, the Comprehensive Plan includes policies that require
vulnerability assessments and source protection for public water supply as part of the
land use regulatory process (BCPC, 2006). These rules are not yet implemented or
enforceable, but the County has demonstrated a commitment to eliminate development
practices that result in degradation of water quality and is moving “with slow and
steady momentum” toward such ends (Irvin, 2007).
6.4.2 Municipal planning strategies and by-laws protect SWPA
6.4.2.1 Planning strategies
The City of Corvallis’ SWPP aims to protect current drinking water supplies
and is the focus of this case study.
6.4.2.2 By-laws
Because most of the SWPA falls outside of the jurisdiction of the Corvallis
municipal government, there are no by-laws at the municipal level to protect current

7
8

ORS 197.175
OAR Chapter 660, Division 15
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drinking water supplies. The small portion of the SWPA that lies within municipal
jurisdiction is subject to a stormwater ordinance that can protect source water and an
anti-waste ordinance that can reduce demand.
6.4.3 Land use activities controlled SWPA
6.4.3.1 Control by maximizing social capacity
Working cooperatively with landowners to reduce the potential risk posed by
certain land uses will ensure a long-term, safe drinking water supply for Corvallis as
well as other users. Corvallis is blessed with a wealth of experts within and around the
community that provide a valuable SWP resource. Corvallis incorporates SWP into a
broader context of projects that have a shared outcome of improved water quality in
the Willamette Basin. Each PCS management strategy incorporates action of multiple
organizations (e.g., Oregon Trout, Marys River Watershed Council, Willamette
RiverKeeper, Benton Soil and Water Conservation District). A majority are addressed
through PCS-specific partnerships, while others are better managed through general
SWP integration with land and water stewardship organizations. The remaining PCSs
are primarily of concern in emergency situations and addressed through contingency
planning (see Figure 16, a situation map of partners by PCS).
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Figure 16- Situation map of potential partners for PCS management broken down by
PCS-specific partnerships, general partnerships and contingency planning
partnerships. City government (e.g., 911 dispatchers, fire department) also plays a
large role in the contingency planning process. DOGAMI=Department of Geologic
and Mineral Industries; ODA=Oregon Department of Agriculture; BCEH=Benton
County Environmental Health; DEQ=Department of Environmental Quality; MRWC=
Marys River Watershed Council; BSWCD=Benton Soil and Water Conservation
District; IWW=Institute for Water and Watersheds; ODOT=Oregon Department of
Transportation
6.4.3.1.1 Partnering for specific water quality issue
An Agricultural Chemical Take Back Program is a subproject of the City of
Corvallis SWPP. This program is aimed at providing growers with a no-cost
opportunity to safely remove chemicals from their farms. Willamette River SWPA is
dominated by agricultural land uses. DEQ lists agricultural related activities (e.g.,
storage and application of pesticides and fertilizers) as a high contamination risk to
drinking water sources.
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As human resources become available, the City will apply for funds and, if
sufficient funds are granted, conduct a chemical take-back event for agricultural
landowners within the SWPA. Removing chemicals, especially legacy chemicals,
from farms within the SWPA will reduce the likelihood of a spill or leak. By
extending an opportunity to dispose of such chemicals to landowners all parties
benefit. Growers reduce their liability for spills and reduce the chances of being
exposed to hazardous materials while increasing storage space.

The City, other

downstream users and aquatic organisms would benefit by reducing the risk posed by
excess pesticide storage.
Potential partners include: Benton County Waste Management; Benton County
Fire and Rescue; City of Adair Village; City of Corvallis; Benton Soil and Water
Conservation District (BSWCD); Linn Soil and Water Conservation District
(LSWCD); Institute for Water and Watersheds (IWW); Marys River Watershed
Council (MRWC); local fire departments; OSU Extension; Willamette Groundwater
Management Area representatives; and regional HazMat teams.
Less formally, PCS strategies include arrangement with regulatory and
stewardship institutions. CAFO management includes annual review of ODA
livestock water quality inspection reports. Farm machinery repair strategies utilize
expertise of DEQ’s Toxics Use/Waste Reduction Assistance Program and free
technical assistance and training from Ecological Business Program.

Potential

contamination risk from food processing is addressed by direct partnership with plant
managers. Encouraging managers to participate in End of Life Vehicle Solutions
(ELVS), a free hazardous material collection service partnered with DEQ, may
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significantly reduce threats from automotive salvage yards. Stormwater management
of mines and gravel pits may improve as result of distribution of DOGAMI produced
materials. Partnership with Environmental Health of Benton County ensures septic
system compliance with environmental regulations and provides a conduit to land
owners for BMP promotion.
6.4.3.1.2 Integrating SWP with water stewardship institutions
PCSs best addressed through general partnerships are those that are widespread
and present a variety of typical contaminants such as irrigated and non-irrigated crops.
The SWP Team (Team) consists of two principal partners: the City of Corvallis and
IWW. In addition, many other organizations have pledged support to the program
(e.g., MRWC and BSWCD). Each partner has roles and responsibilities that support
the overall program. The composition of the Team will change as different aspects of
the plan are implemented. For example, the Agricultural Chemical Take Back
Program will expand the membership of the Team during implementation.
The City of Corvallis Public Works Department is ultimately responsible for
the program. The City provides administrative and technical support to the Team.
IWW acts as a conduit between the City and OSU by providing students to support the
program. MRWC co-sponsors public educational efforts in support of SWP and
utilizes their role as a link between private property owners and natural resource
agencies. BSWCD is well established within the agricultural community and has
pledged support to the program in the form of extending its outreach programs to
include aspects of SWP.
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6.4.3.1.3 Cross-jurisdictional collaboration
River recreation on the Willamette River poses a relatively moderate potential
contaminant risk to drinking water quality. Inadequate disposal of human waste
contributes bacteria and nutrients to raw drinking water supply. Heavy use may
contribute to stream bank erosion and turbidity increases. Fuel spills and emissions
also contribute to contamination (Stewart, 2001).
Governor Kulongoski’s three-part plan to revitalize the Willamette River
includes the Willamette River Water Trail. The Trail is meant to create educational,
scenic and enjoyable experiences for canoeists and kayakers. The Trail may increase
awareness of the Willamette River; awareness may increase overall health of the River
(Kulongoski, 2004). Unfortunately, increased traffic may increase contamination. A
public education campaign is a viable option to reduce potential negative impacts of
river recreation.

Creating and installing educational signage at boat ramps and

campgrounds upstream of the intake will inform river users on proper waste disposal,
ways to reduce stream bank erosion and the importance of reducing fuel emissions.
The City of Corvallis strives to develop partnerships with the governing agency of
boat ramps to install such signage.
One tool that addresses river recreation is distribution of informational,
reusable, mesh trash bags at riverside parks. One model of this approach is used on
Buffalo National River, Arkansas, where boaters are encouraged to take a bag for their
trip, empty it at receptacles at each take-out and leave the bag for the next boater.
Oregon Trout has experience with using similar mesh bags, and Willamette
RiverKeeper coordinates the Willamette River Trail. Both organizations have pledged
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support of this project. Also, dock and ramp managers could help with trash
collection, waste management and signage installment and design.

Table 4 lists

upstream riverside parks and associated managing agency of each.

Name

Table 4- Riverside Parks, Docks and Landings and Agencies
Access Managing Agency
Waste Facilities

Peoria Park

Vehicle

Linn County Park and
Recreation Commission

Trash cans,
restroom

Snag Boat Bend

No
Public
Access

William L Finley Wildlife
Refuge

-

McCartney Park

Vehicle

Linn County Park and
Recreation Commission,
State Game Commission,
Willamette River Park
System

Trash cans,
restroom

Harrisburg Park

Vehicle

City of Harrisburg

Trash cans,
restroom, pet
waste bags

6.4.3.2 Control through land use management
Oregon’s land use law already provides some protection against the conversion
of farm and forestlands to other uses. Senate Bill 10109 (SB1010), an outcome-based
mechanism to address nonpoint source pollution from agricultural activities, may
provide SWP. SB1010 takes a bottom-up approach to CWA implementation whereby
each land manager must develop a water quality management plan (“Farm Plan”) that
describes how certain prohibited conditions will be avoided and improved conditions
will be met and maintained. This approach encourages innovation, stewardship and
public participation; enlarges the resource pool to comply and educate; and
9
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acknowledges diversity of agricultural products (Ward, 2007).
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The City is not

currently partnering with watershed stewardship groups in the development of Farm
Plans, but drinking water quality is likely to improve if the established conditions are
met.
City-managed forestlands are all within the Rock Creek SWPA. This land is
owned and managed by the City of Corvallis and USFS for the primary objective of
drinking water supply. As stated in the Corvallis Forest Stewardship Plan, “water
quality for domestic use is the first priority for all management practices within the
watershed on Forest Service property and City land.” USFS also manages their land
for similar objectives (Ferguson, 2006).
6.4.4 Land acquisition for SWP
6.4.4.1 Eminent domain
The use of eminent domain, whereby government may seize private property
for public use and compensate the owner for fair market value, is not a financially or
politically viable option for the City of Corvallis due to the scale of the Willamette
Basin.
6.4.4.2 Third party purchases and trusts
By one estimate, approximately 15,000 acres of land in Oregon are currently
protected through conservation easements by land trusts while approximately 400,000
acres are held under conservation easements by private and public entities (Walsh,
2002). Conservation easements are often used in Oregon to conserve natural resources
on farm and forest lands and are particularly well-suited for such a role, given that
they can be crafted to allow for continuing economic uses of land while
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simultaneously achieving conservation objectives such as the maintenance or
improvement of wildlife habitat. Greenbelt Land Trust (GLT) worked with the City of
Corvallis to purchase a portion of the Owens Farm property and to pass bond
measures to purchase conservation acreage and is currently working to complete a
126-acre easement on Muddy Creek. Overall, GLT is responsible for eight
conservation easements totaling 1,450 acres owned outright in Benton County, some
of which are located within the SWPA. There are also two federally sponsored
conservation easements that total approximately 300 acres. Due to federal privacy
laws, exact locations cannot be disclosed in this document. There are currently no
plans to increase conservation easements specifically for SWP, but the relationship
between GLT and the municipal government has been fruitful in the past and may
produce more conservation easements for SWP in the future.
6.4.4.3 Direct purchase
Direct purchase of any significant portion of land in the Willamette SWPA is
not financially viable option for the City of Corvallis. Third-party purchases are much
more cost effective.
6.4.5 Water quality and quantity emergency planning
6.4.5.1 Contingency plan
Strictly regulated and monitored PCSs and those that only pose a threat in
emergency situations (e.g., permitted dischargers, research laboratories, transportation
routes, utility stations) are primarily managed through contingency planning. A
secondary goal of SWP is to limit the negative impacts of drinking water supply
disruption due to natural or anthropogenic contamination. To achieve this goal, a
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contingency plan was developed through the cooperation of multiple local agencies.
While contamination prevention is more cost effective than contamination mediation,
a plan to deal with water supply contamination or service interruption is vital to the
community. The contingency plan developed through the SWPP process supplements
the Emergency Management Plans of Corvallis and Benton County.
In the event of a source contamination emergency, city managers must act
promptly and effectively to protect public health and welfare. In the context of this
plan, emergencies include complete loss of water system pressure, contamination of
water supply or threats of or observed vandalism to the water system.
To reduce the adverse impact of a contamination event, the City of Corvallis:
•
•

Maintains a chain of command to coordinate efforts among City departments that
have responsibilities related to the environment and public health and safety.
Fosters relationships with spill response teams and emergency management
agencies at the state and local level to ensure that they will contact the appropriate
city official should a contamination event occur upstream of the Corvallis intake.
In Oregon, the primary point of contact for state notification of an emergency

or disaster is the Oregon Emergency Response System (OERS). The OERS manages
state resources in response to emergencies and coordinates multi-jurisdictional
cooperation (levels of government and private sector). Local dispatchers, local public
safety agencies or other sources (e.g., direct calls from landowners or private sector,
calls from other dispatchers) initiate OERS. If a contaminant may impact drinking
water supply, OERS contacts Oregon Department of Human Services - Drinking
Water Program (DHS-DWP). The responsibility of OERS does not end until a DHSDWP duty officer receives notification (Gregg, 2007). As the state regulator of
drinking water, DHS - DWP contacts water treatment operations if appropriate.
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6.4.5.2 Supply Emergency Curtailment Plan
As discussed in a previous section, Corvallis has a tiered plan in place to
manage demand and conserve supply in times of water shortage.
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7. Conclusions
At the local level, SWP-specific institutions are rare and typically weak.
Trends in environmental governance indicate a movement toward decentralization and
suggest that municipal governments must rely on existing institutional arrangements to
protect source water. Capacity to integrate SWP into established land and water
stewardship organizations vary widely. In Corvallis, formal mechanisms for land and
water integration on a watershed basis, which aid in overcoming jurisdictional
constraints and increasing public participation, are a key factor in SWP strategy. The
Corvallis case may be instructive for other municipalities throughout the US where
local governments bear the burden of SWP but have restricted legal authority over the
watershed that contributes drinking water supply.
It should be noted that levels of institutional capacity do not necessarily
correlate with drinking water quality. In fact, the relationship may be inverse in
scenarios where external pressure (e.g., upstream development, endangered species
listing) forces a municipality to increase its institutional capacity to combat potential
water quality degradation. For example, Benton County, Oregon recently began to
develop a county water plan in response to a change in Oregon land use laws that may
increase groundwater use and septic tank installation. On the other hand, Salem,
Oregon won the Pacific Northwest Section American Water Works Association award
for best tasting drinking water in 2006 with low levels of institutional capacity at the
municipal level. There are few external pressures in the Salem SWPA that compel
action with respect to institutional arrangements.
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The decision to increase institutional capacity may be reactive (e.g., Central
Arkansas Water; Benton County, Oregon) or proactive (e.g., Corvallis, Oregon; Salt
Lake City, Utah) and be riddled with complications related to legal authority, political
and financial realities, landowner relations and mixed land uses. Reaching out to
SWPA leaders, experts and authorities is a viable solution to overcome institutional
obstacles.
When water systems that are pressed for resources are forced into complying
with strict rules, they have limited ability to plan and manage with long-term
objectives in mind (Carter, 2006; Tiemann, 2006). Improving watershed health is a
proven method for increasing drinking water quality, but water systems operators
cannot focus on conservation or restoration programs while the regulatory hammer
demands all of their limited resources to meet standards. The 1996 SDWA
Amendments allow for the use of integrated water resource management (IWRM)
which acknowledges the influence of ecosystems and land uses on water flow and
water quality (Allan, 2003; Calder, 2005; Raharman & Varis, 2005). Because most
public water suppliers lack the institutional resources to implement IWRM, they must
partner with stewardship and regulatory institutions to produce SWP results.
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PCS
#
1

PCS Type
USTDecommissioned/
Inactive
Research Laboratory

2

Chemical/ Petroleum
Processing/ Storage

3

Permitted DischargerWPCF

Food Processing

4

Permitted DischargerNPDES

Potential Contaminant Sources, adapted from (ODEQ 2003)
Relative
Approximate Risk
Level
Location
Name
Potential Impacts
Lower
Historic spills may impact the
Willamette
1350 SE
drinking water supply
Research
Goodnight,
Station, Fish
Corvallis;
Toxicology
adjacent to
Higher
Spills, leaks of improper handling
Taylor
of laboratory chemicals ans
Treatment
wastes during transportation, use,
Plant
storage and disposal may impact
the drinking water supply
City of
SE
Higher
Spills, leaks of improper handling
Corvallis
Clearwater
of chemicals and wastes during
Taylor
Drive,
transportation, use, storage and
Treatment
Corvallis
disposal may impact the drinking
Plant
water supply
Stahlbush
3122 SE
Higher
Illegal discharges of wastewater
Island Farms Stahlbush
from food processing plant may
Island Road,
impact the drinking water supply
Corvallis
Moderate Spills, leaks of improper handling
of chemicals and wastes during
transportation, use, storage and
disposal may impact the drinking
water supply
Willamette
SE
Higher
Stormwater runoff from residential
Landing
Rivergreen
areas may impact the drinking
Development Ave/ SE
water supply.
Goodnight,
Corvallis

Comments
LUST clean-up
began 4/8/1991
See section in
document for
details on what
material is stored.
NPDES permit
ORG383514;
operated by City of
Corvallis
WPCF permit 1400B
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5

Irrigated Crops

Farms

6

Farm Machinery
Repair

Farms

Througout
SWPA:
between
Hwy 99W
and main
river
channel;
major
portions of
Baker,
McBee,
Bear,
Horshoe,
John Smith,
Stahlbush
and Keiger
Islands
Throughout
SWPA

Pesticide/ Fertilizer/
Petroleum Storage,
Handling, Mixing and
Cleaning Areas

Higher

Over-application or improper
handling of pesticides and
fertlizers may impact drink water.
Excessive irrigation may transport
contaminants or sediments to
surface water though runoff.

Moderate

Spills, leaks, or improper handling
of solvents and petroleum
products during transportation,
use, storage and disposal may
impact the drinking water supply.

Higher

7

Junk/ Scrap/ Salvage
Yard

Scrap Yard

Kiger Island
Road,
Corvallis

Higher

8

CAFO

Confined
Animal
Feeding
Operation

Kiger Island
Road,
Corvallis

Higher

Spills, leaks or improper handling
of automotive chemicals, batteries
and other waste materials during
storage and disposal may impact
the drinking water supply.
Improper storage and
management of animal wastes
and wastewater in areas of
concentrated livestock may

Drip-irrigated crops
are considered a
low risk. Orchards,
vineyards,
nurseries,
greenhouses
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impact drinking water.

9

Permitted DischargerNPDES

Federal
Express

SW Airport
Rd, Corvallis

Higher

10

Homesteads- RuralSeptic Systems
(<1/acre)

Rural Homes

Throughout
SWPA

Lower

11

Junk/ Scrap/ Salvage
Yard

Scrap Yard

Hwy 99W,
Corvallis

Higher

12

Mines/Gravel Pits

Green and
White Rock
Products

Payne
Road,
Corvallis

Higher

USTDecommissioned/Inact
ive
Nonirrigated Crops

Loren J.
Smith Farms

30361 Loren
Lane,
Corvallis
Throughout
SWPA; west
of Hwy 99W
and east of
Willamette
River

Lower

13

14

Farms

Lower

Illegal discharges of stormwater
from this facility may impact
drinking water
If not properly sited, designed,
installed and maintained, septic
systems can impact drinking
water. Use of drain cleaners and
dumping household hazardous
wastes can result in groundwater
contamination
Spills, leaks or improper handling
of automotive chemicals, batteries
and other waste materials during
storage and disposal may impact
the drinking water supply.
Spills, leaks or improper handling
of chemicals and wastes
generated in mining operations or
from heavy equipment may
impact the drinking water supply
Historic spills may impact the
drinking water supply

NPDES 1200-Z

Over-application or improper
handling of pesticides and
fertlizers may impact drink water.
Some agricultural practices may
result in excess sedmients
discharging to surface waters, but
non-irrigated crops are generally
a low risk.

Christmas trees,
grains, grass seed,
pasture
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15

Transportation Routes

Hwy 99W

Runs N-S
throughout
SWPA

Higher

16

Septic Systems- High
Density (>1
system/acre)

High Density
Septic

Between
Corliss and
3 Mile
Avenue,
Corvallis

Moderate

17

Stormwater Outfalls

Stormwater
Outfalls

Willamette
Landing,
Corvallis

Higher

18

Airport

Corvallis
Airport

Hwy 99W
and Airport
Road

Lower

19

River RecreationHeavy Use

River
Recreation

Mainstem
Willamette

Moderate

Vehicle use increases the risk for
leaks or spills of fuel and other
hazardous materials. Road
building, maintenance and use
can increase erosion and slope
failure causing turbidity. Overapplication or improper handling
of pesticides and fertlizers may
impact water.
If not properly sited, designed,
installed and maintained, septic
systems can impact drinking
water. Cumulative effects of
multiple systems in an area may
impact drinking water supply.
Stormwater runoff may contain
contaminants from residential,
commercial, industrial and
agricultural use areas

Spills, leaks or improper handling
of fuels and other chemicals
during transportation, use,
storage and disposal may impact
the drinking water supply.
Inadequate disposal of human
wastes may contribute bacteria
and nutrients to the drinking water
supply. Heavy use may
contribute to streambank erosion
causing turbidity. Fuel spills and
emissions may also contribute to
contamination.

MDC has
constructed a
wetland to filter
runoff before it
reaches the
Willamette River.
Managed by the
City of Corvallis; on
margin of SWPA
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20

Mines/Gravel Pits

Gravel Pits

Throughout
SWPA

Higher

21

Mines/Gravel Pits

Knife River

Corvallis

Higher

22

CAFO

Guerber 4R
Ranch

Guerber
Lane,
Corvallis

Higher

23

USTDecommissioned/
Inactive

Greenberry
Store Tavern

Hwy 99W
and
Greenberry
Rd, Corvallis

Lower

UST- Upgraded/
Registered

24

25

CAFO

USTDecommissioned/
Inactive
USTDecommissioned/
Inactive

Valley Oak
Farms

Lakeside
Drive,
Corvallis

Higher

Lower

Horning
Farms

Horning
Lane,
Corvallis

Lower

Spills, leaks or improper handling
of chemicals and wastes
generated in mining operations or
from heavy equipment may
impact the drinking water supply
Spills, leaks or improper handling
of chemicals and wastes
generated in mining operations or
from heavy equipment may
impact the drinking water supply
Improper storage and
management of animal wastes
and wastewater n areas of
concentrated livestock may
impact drinking water.
Historic spills may impact the
drinking water supply

All for gravel.

clean up complete
6/14/2001

Spills or improper handling during
tank filling or product distribution
may impact the drinking water
supply
Improper storage and
management of animal wastes
and wastewater n areas of
concentrated livestock may
impact drinking water.
Historic spills may impact the
drinking water supply
Historic spills may impact the
drinking water supply

3 decommissioned
USTs

82

26

CAFO

Lake View
Farms

29540
Crook Drive,
Halsey

Higher

27

Cemeteries- Pre-1945

Pine Grove
Cemetery

Lower

28

Chemical/ Petroleum
Processing/ Storage

RCO, Inc.

Pine Grove
Road,
Harrisburg
24875
Peoria
Road,
Harrisburg

29

CAFO

Lakeside
Dairy

Nixon Drive,
Harrisburg

Higher

30

Large Capacity Septic
Systems- Class V
UICs

Belco
Warehouse,
Inc.

31322
Crook Drive,
Halsey

Moderate

31

USTDecommissioned/
Inactive

Relco Roof
and Floor, Inc

Lower

32

Utility StationsMaintenance
Transformer Storage

Harrisburg
Substation

30153
Substation
Road,
Harrisburg
Substation
Drive,
Harrisburg

Higher

Higher

Improper storage and
management of animal wastes
and wastewater n areas of
concentrated livestock may
impact drinking water.
Embalmng fluids and
decomposition by-products may
impact drinking water supply.
Spills, leaks of improper handling
of chemicals and wastes during
transportation, use, storage and
disposal may impact the drinking
water supply
Improper storage and
management of animal wastes
and wastewater n areas of
concentrated livestock may
impact drinking water.
If not properly sited, designed,
installed and maintained, septic
systems can impact drinking
water.
Historic spills may impact the
drinking water supply

Spills, leaks or improper handling
of chemicals and other materials
including PCB during
transportation, use, storage and
disposal may impact the drinking
water supply.

Serves > 20 people

3 decommissioned
USTs
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33

Transportation Routes

Hwy 99E

Runs
through
SWPA

Higher

34

Research Laboratory

Seed
Research of
Oregon

27630
Lewellyn
Road,
Corvallis

Lower

Large Capacity Septic
Systems- Class V
UICs
35

36

37

38

Chemical/ Petroleum
Processing/ Storage

DEQ Cleanup Program
Site
USTDecommissioned/
Inactive
USTDecommissioned/
Inactive
Managed Forest Land

Moderate

Vehicle use increases the risk for
leaks or spills of fuel and other
hazardous materials. Road
building, maintenance and use
can increase erosion and slope
failure causing turbidity. Overapplication or improper handling
of pesticides and fertlizers may
impact the drinking water supply.
Spills, leaks of improper handling
of laboratory chemicals ans
wastes during transportation, use,
storage and disposal may impact
the drinking water supply
If not properly sited, designed,
installed and maintained, septic
systems can impact drinking
water.
Spills, leaks or improper handling
of fuels and other chemicals
during transportation, use,
storage and disposal may impact
the drinking water supply.

Bridge over
Willamette at
Harrisburg

Above ground
propane tank is
only hazardous
material on site.
Serves > 20 people

Safari
Motorcoache
s

Diamond Hill
Road,
Harrisburg

Higher

Langdon
Implement
Co.
Hayworth
Seed
Warehouse
North Fork
Rock Creek

Diamond Hill
Road,
Harrisburg
23460 Hwy
99E,
Harrisburg
Throughout
SWPA

Lower

Historic spills may impact the
drinking water supply

Clean up complete
4/12/2006

Lower

Historic spills may impact the
drinking water supply

3 decommissioned
USTs

Moderate

No current logging is occurring.
None since 1986.

Owned and
managed by City of
Corvallis and USFS
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39

Managed Forest Land

South Fork
Rock Creek

Throughout
SWPA

Moderate

No current logging is occurring.
None since 1986.

40

Managed Forest Land

Griffith Creek

Throughout
SWPA

Moderate

No current logging is occurring.
None since 1986.

Owned and
managed by City of
Corvallis and USFS
Owned and
managed by City of
Corvallis and USFS

