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Executive Summary

This Watershed Protection, Monitoring, and Outreach Plan (hereafter referred to as the Plan) was
developed for the Willamette Intake Facilities (WIF) Commission. The WIF Commission’s goal is
to responsibly secure a safe and reliable drinking water supply for the Tualatin Valley Water
District (TVWD) and the cities of Wilsonville, Sherwood, Hillsboro, Tigard, and Beaverton, while
serving as trusted stewards of the Willamette River watershed. The goal of this Plan is to protect
source water quality by prioritizing projects and initiatives through identifying risks from
potential sources of contamination and opportunities to mitigate these risks.

The Plan was developed in accordance with the ANSI/AWWA G300 Standard for Source Water
Protection. The Plan first provides an overview of the Willamette River Basin, including the
history of the Willamette River as a drinking water source, with respect to both natural resources
and human use. This includes historical trends and current conditions of population, land use,
hydrology, water quality, aquatic life, and municipal use in and near the basin. The impacts of
reservoirs and dam operations, especially the United States Army Corps of Engineers (USACE)
Willamette Valley Project (WVP), are also discussed as they relate to Willamette River hydrology,
water quality, and aquatic life. This section also describes how, for the purposes of this Plan, the
Willamette River Basin was divided into regions to focus the discussion of relative risk posed to
water quality in the Willamette River at the Intake Facility. The Plan focuses primarily on the Tier
1 (high priority) region (Middle Willamette and Yambhill Subbasins approximately 35 miles
upstream of the Intake Facilities), while also considering the full Willamette River Basin.

The results of data and risk analyses are then discussed with a focus on the Tier 1 region, including
the factors that affect flow and temperature, and ultimately water quality, at the Intake Facilities,
including drivers that originate both within and upstream of the Tier 1 region. A notable driver
within the Tier 1 region is the tributary flow from the Yamhill River, the only major tributary
within the Tier 1 region. In the Tier 2 and Tier 3 regions, management of the WVP makes a
noticeable impact on flow and temperature regimes with implications for harmful algal blooms,
which may be exacerbated by climate change. This section also presents baseline water quality
conditions as illustrated by trends in previous water quality monitoring studies within the Tier 1
region. Available studies suggest that, although there are water quality concerns in tributaries,
water quality in the mainstem Willamette River upstream of the Intake Facilities is good.
However, assessments of risk from potential point and nonpoint sources of contaminants within
the Tier 1 region identified relatively high risks from Confined Animal Feeding Operations (CAFOs)
near the mainstem, facilities with water quality permits in Newberg, railroad and road crossings
over streams, and a fuel pipeline that crosses the Willamette River upstream of the Intake
Facilities. Potential for erosion, particularly within agricultural land in the Tier 1 region, is another
risk to water quality, particularly after an extreme event such as wildfire or flooding.

This Plan proposes a multi-pronged approach of watershed protection, water quality monitoring,
and outreach to manage these risks and maintain or improve the high-quality source water.
Watershed protection strategies address the high-risk sources through efforts such as an
emergency response plan, land management programs, and establishing key partnerships. The
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monitoring plan will target constituents of concern associated with the high-risk sources,
including algal blooms, hydrocarbons, nutrients. The monitoring plan will also address
contaminants of emerging concern and standard source water parameters. The communication
and outreach portion of the Plan lays the groundwork for successful engagement of potential
partners and designates the WIF Commission as a regional collaborator and leader in source
water protection. The WIF Commission will seek funding opportunities to implement and
maintain the activities outlined in this Plan and evaluate progress.

This Plan is intended to be a living document. The strategies and recommendations outlined
herein should be assessed annually, and the Plan should also be updated every five years to
incorporate any major changes that may be needed as the Plan is implemented.
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1 Introduction

The Willamette Intake Facilities (WIF) Commission is responsible for oversight of the
management and operation of the Willamette Intake Facilities (Intake Facilities). The WIF
Intergovernmental Agreement was entered into by Tualatin Valley Water District (TVWD) and
the cities of Wilsonville, Sherwood, Hillsboro, Tigard, and Beaverton (WIF Commission 2021). The
members of the WIF Commission are local governments authorized to own, operate, and
maintain municipal water supply systems. The cities and TVWD are referred to herein as the WIF
Partners. The WIF Commission understands that there are many competing interests in the
Willamette River Basin (interchangeably referred to as the Willamette River watershed) and must
work effectively to address a multitude of impacts and needs associated with water rights,
watershed protection, stakeholder collaboration, and Intake Facilities operations. Its mission is
to responsibly secure a safe and reliable drinking water supply for partner communities while
serving as trusted stewards of the Willamette River watershed. Protecting the health of the
Willamette River is an essential responsibility of this generation and future generations and is an
essential need for the wellbeing of the region. Many organizations, agencies, and partners must
work together to protect the health and water quality of the Willamette River.

In 2021, the WIF Commission publicly affirmed its vision to become a trusted steward of the
Willamette River watershed with the adoption of its Mission, Vision, Values and Goals (MVVG)
Strategic Framework (WIF Commission 2021). The WIF Commission further clarified the vision
with the following statements in the MVVG Strategic Framework: “We apply science, innovation,
and advocacy for resilient and clean water stewardship. We improve awareness, provide
education, and build support for watershed protection. We advocate at all levels for investment
and policy to protect drinking water source quality.” The full MVVG strategic framework (WIF
Commission 2021) is highlighted throughout this document and is provided as Appendix 1-A.

The goal of this Watershed Protection, Monitoring,
and Outreach Plan (Plan) is to protect source water
quality by prioritizing projects and initiatives through
identifying risks and opportunities. This Plan will
protect source water both now and in the future, and  “\We engage in addressing
will enable WIF Commission to provide partner existing, emerging, and

agencies with safe, reliable drinking water for their tential risks that
communities. This Plan focuses primarily on the CIOEIITEL TR el wiEDy

Middle Willamette and Yamhill Subbasins immediately ~ IMpact water quality at the
upstream of the Intake Facilities, while also |ntake Facility ahead of
consu.jerl.ng the fuII.W|IIamette River Basin and its far- treatment.”

reaching impacts (Figure 1).

WIF COMMISSION STRATEGIC
FRAMEWORK, WATER QUALITY
PROTECTION PILLAR:
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Figure 1: Scope of the Watershed Protection, Monitoring, and Outreach Plan (reproduced from WIF Commission
2021a)

This Plan addresses the six main elements of a successful source water protection program as
outlined by the ANSI/AWWA G300 Standard for Source Water Protection (AWWA 2014). This
Plan characterizes the source water and source water protection area, sets source water
protection goals, unifies the vision for stakeholder involvement, outlines action plans, and
proposes methods for implementation and periodic evaluation of the entire program. This Plan
is intended to be a living document. The strategies and recommendations outlined herein should
be assessed annually, and the Plan should also be updated every five years to incorporate any
major changes that may be needed as the Plan is implemented. Additional guidance on adaptive
management is provided in Section 9.
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2 Watershed Overview

The Willamette River flows from south to north, from its headwaters near Eugene to the
confluence with the Columbia River, as shown in Figure 1. The Willamette River drains a
11,500-square-mile region in northwestern Oregon, accounting for 12% of the total area of the
state (Robbins 2021). The Willamette River Basin contains the Willamette Valley (Figure 2), the
lowland areas surrounding the river where urban and agricultural land uses dominate, and the
majority of the basin’s population resides. This region is bounded by the Cascade Range to the
east, the Calapooya Mountains to the south, and the Oregon Coast Range to the west (Robbins
2021). The Willamette Valley is home to over two-thirds of Oregon’s population, including its
largest city (Portland) and its capital (Salem).
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Figure 2: Extent of the Willamette Valley within the Willamette River Basin
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2.1 History of the Willamette River as a Drinking Water Source

Use of the Willamette River as a drinking water source over time
has depended primarily on the quality of water in the Willamette
River, the quantity of Willamette River water allowed for
municipal supply, and the availability of other water sources.
Activities in the basin are diverse and the history of the river itself
is complex. Some communities along the upper reach of the
Willamette River, including the City of Corvallis, have successfully
used the river as a drinking water source on and off for over 100
years. However, for many years the idea of using the downstream
reaches of the Willamette River for drinking water was not
considered. Decades of harmful industrial practices had polluted
the middle and lower reaches of the Willamette River so severely
that it was not viewed as a resource that could be used for
drinking water. Restoration and cleanup efforts of the past 70
years have improved the water quality substantially, and portions

WIF COMMISSION
STRATEGIC FRAMEWORK,
WATER QUALITY
PROTECTION GOAL #4:
“Lead outreach
and education on
the Willamette River
Basin history and
current and future
needs for
protection.”

of the Middle and Lower Willamette River and its tributaries have now been used as viable
drinking water sources for several communities within the Willamette River Basin. For example,
the City of Wilsonville has been successfully using the Willamette River as its primary water

source for over 20 years.

Figure 3 illustrates major trends and events over the last 200 years. The following sections
describe the changing conditions of the Willamette River Basin, Willamette Valley, and

Willamette River with respect to human use.
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2.1.1 Population

For thousands of years, the native Kalapuya people, including the Calapooia, Luckiamute, Yamhill,
and Clackamas bands, inhabited the Willamette River Basin (Sinclair 2005). Native peoples’
relationships with and practices on the land and river involved only minor alterations and were
relatively ecologically stable (Robbins 2021). Early Euro-Americans arrived in the Willamette
Valley in the 1700s (Sinclair 2005). More settlers came to Oregon starting in the 1830s, and in
large numbers starting in the 1840s and continuing to the end of the 19t" century (Robbins 2021).
European diseases diminished native populations (Macnaughtan 2021), and Euro-American
settlements along the Willamette River displaced native people as well as their traditional land
management practices (Sinclair 2005). Eventually, native people in the basin were forcibly
removed from their ancestral lands to reservations, namely the Grande Ronde reservation west
of Salem (Macnaughtan 2021).

The population in the Willamette Valley, especially in cities including Eugene, Albany, Corvallis,
Salem, Springfield, and Portland, continues to grow. The 10 counties that are wholly or partially
within the Willamette River watershed (Lane, Linn, Benton, Polk, Marion, Yamhill, Washington,
Clackamas, Multnomah, and Columbia) are home to approximately 3 million people, out of the
total Oregon population of 4.2 million (US Census Bureau 2021). More information about
population trends is provided in Appendix 2-A.

2.1.2 Land Use

During the latter half of the 19t century, Euro-American settlers planted crops, built towns, and
modified the Willamette River for use as a transportation corridor (Portland Bureau of
Environmental Services n.d.). Between 1850 and 1990, the landscape changed considerably from
the original coniferous forests, prairies, and oak savannas. Much of the change occurred in the
regions closest to the river. By 1990, 42% of the Willamette Valley was used for agriculture and
11% was developed, while the Willamette River Basin overall was 19% agricultural and 5%
developed (Enright, et al. 2002).

Today, the Willamette River Basin outside of the Willamette Valley remains predominantly
forested. More recent changes in land use have continued to occur, primarily in the Willamette
Valley, where agriculture now accounts for 45% of land, forest accounts for 34%, and developed
land accounts for 13% (Wilson and Sorenson 2012). Land conversion to agriculture has slowed in
favor of urban development as Oregon’s population continues to increase (Morlan, et al. 2010).
Developed land extents are limited by urban growth boundaries (Metro n.d.). Although urban
growth boundaries can and have been expanded over time, this law protects farms and forests
from urban sprawl. More information about land use is provided in Appendix 2-A.

2.1.3 Hydrology

As populations and cities grew during the 19t century, settlers invested in urban and agricultural
infrastructure along the Willamette River corridor. The Willamette River is prone to flooding
following storm events, and severe floods in 1860 and 1861 emphasized the perceived need to
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control the river (Payne, et al. 2002). Channel armoring methods, including dikes and revetments,
wing deflectors, and levees, were implemented to channelize the water. The first dams were built
along the Willamette River mainstem in the 1940s, following authorization of the Flood Control
Act and subsequent approval of funding for the first seven dams in 1938 (Binus 2006).

The Willamette Valley Project (WVP) eventually grew to include 13 dams along the mainstem and
major tributaries of the river. The WVP was completed in 1969 and is operated by the United
States Army Corps of Engineers (USACE) in accordance with various federal and state mandates.
To achieve the primary purpose of reducing winter peak floods and augmenting summer flows
(USACE 2022b), dam operations necessarily have a significant impact on flow in the Willamette
River. The hydrology of the Willamette River is discussed further in Section 3.1 and in even more
detail in Appendices 2-A and 2-B.

2.1.4 Water Quality

The discharge of untreated municipal and industrial wastes directly to the Willamette River and
its tributaries in the late 19t and early 20™ centuries contributed to degradation of water quality
in the middle and lower reaches of the river. By the 1920s, the majority of cities discharged
untreated domestic and industrial waste into the Willamette River mainstem or its tributaries
(Robbins 2021).

Cleanup of the Willamette River in the 20" century began with the passage of the Federal Water
Pollution Control Act in 1948, which then required primary treatment (removal of material that
will readily settle out by gravity) for municipal wastes discharged into the river. Starting in the
1960s, mandates focused on the water quality impacts from canneries, paper mills, and other
industrial point sources (Portland Bureau of Environmental Services n.d.) and water quality began
to improve. Amendments to the Federal Water Pollution Control Act in 1972 (hereafter referred
to as the Clean Water Act) required a National Pollutant Discharge Elimination System (NPDES)
Permit for discharge of wastewater to surface waters (United States Environmental Protection
Agency [USEPA] 2021a). The Clean Water Act also required states to develop Total Maximum
Daily Loads (TMDLs), which are plans to improve water quality in polluted waterways based on
numerical water quality standards. By the 1970s, the Willamette River had gained notoriety
nationwide for its substantially improved water quality.

However, starting in the 1990s, more advanced laboratory equipment and sampling methods
uncovered that though the most visible pollution had been eliminated from the Willamette River,
the river continued to experience high levels of contamination from industrial, agricultural, and
urban nonpoint sources (Robbins 2021). Additional measures were then enacted by the State of
Oregon, such as the 1997 Oregon Plan for Salmon and Watersheds and funding of watershed
councils, which are local community groups that implement watershed enhancement projects.
The combination of activities resulting from federal and state environmental laws have
contributed to substantial improvements in water quality.

Today, the Willamette River is used as a drinking water source by multiple communities, all of
which successfully meet applicable standards for safe drinking water. The Lower Willamette River
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is subject to occasional health advisories but is considered safe for human contact recreation in
most seasons (Oregon Department of Environmental Quality [DEQ] 2020). However, low levels
of hundreds of contaminants still persist in the Willamette River. Present-day water quality is
closely studied to support human use and ecological benefits. The water quality of the Willamette
River is discussed further in Section 3 and in greater detail in Appendices 2-A and 2-B.

2.1.5 Aquatic Life

The Willamette River is home to 36 native and 33 nonnative fish species (Oregon State University
2012). Development in and around the river has had a negative impact on habitat for aquatic
species. Channelization of the river has narrowed the floodplain and eliminated side channels,
reducing shallow water habitat and refuges. The development of dams has created water quality,
habitat, and passage concerns, especially for endangered species. Additionally, large dams trap
approximately 50-60% of bed-material sediment, which has led to a decrease in active channel
habitat (Wallick, et al. 2013).

Under the 1973 Endangered Species Act (ESA), federal agencies must consider the impact of
decisions on protected species. Since the listing of Chinook salmon and steelhead as endangered
species under the ESA in 1999, USACE has managed the WVP in consultation with the National
Marine Fisheries Service (NMFS). USACE’s biological assessments completed in 2000 and 2007
informed NMFS'’s Biological Opinions (BiOp), issued in 2008, which established minimum flow
targets for the Willamette River mainstem from April through October (National Marine Fisheries
Service 2008). The targets vary annually based on available WVP storage in mid-May, indicating
the water year type; water years may be classified as Abundant, Adequate, Insufficient, or Deficit.
The year’s classification informs the required flow rate to be maintained at the Salem United
States Geological Survey (USGS) gage. The BiOp also established minimum and maximum flow
objectives below dams on tributaries to ensure adult fish access to existing spawning habitat
below USACE dams, protect eggs deposited during spawning, and provide rearing habitat. The
implications of the WVP operations under the current BiOp are discussed further in Section 3.1.
Additionally, in 2022 the USACE released a draft Environmental Impact Statement on the
operations and maintenance of the WVP, which proposes changes in dam operations and flow
management (USACE 2022a). As part of this process, USACE has re-initiated consultation under
the ESA on NMFS’s 2008 BiOp, and a new BiOp will be issued by the end of 2024. The forthcoming
BiOp is anticipated to set forth different flow targets and may include additional measures to
protect listed fish species.

Additionally, there have been many efforts by local and state agencies over the last 40 years to
restore habitat and water quality conditions in the Willamette River in support of populations of
endangered fish species. Notable partners in these efforts include the Oregon Watershed
Enhancement Board (OWEB) and various watershed councils for tributaries to the Willamette
River.
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2.1.6 Municipal Use

Early on, water providers using the Willamette River as a water source did so due to a lack of
other nearby options. This was the case for the City of Corvallis, which used the Willamette River
as its sole source before 1906. From 1915 until 1946, Corvallis used small streams, and after 1946,
Corvallis again began using the Willamette River as a major source of drinking water. The Cities
of Salem and Wilsonville obtained Willamette River water rights in the 1970s but did not
immediately develop them (Appendix 2-A). One of the most influential factors allowing the use
of the Willamette River as a municipal drinking water supply was the completion of the WVP in
1969. Control of the dams to store water during rainy months and release it in summer months
has historically provided sufficient water quantity for water providers during late summer and
improved water quality through pollutant flushing.

As water quality in the Willamette River improved, water providers turned to the Willamette
River to meet water supply needs when various factors challenged their existing water sources.
In the 1990s and 2000s, several water providers began recognizing issues with their current water
supplies. Groundwater has become a less viable water source in the Willamette River Basin due
to declining groundwater levels caused by population growth, capacity issues, increased demand,
and groundwater quality concerns. For example, the City of Wilsonville addressed its declining
aquifer levels by switching to the Willamette River as its primary water source upon completion
of its Willamette River Water Treatment Plan in 2002. Additionally, climate change, resulting in
longer and drier summers, has stressed groundwater resources and highlighted the need for
alternate water supplies to increase resiliency.

The Willamette River has become a key resource to municipalities facing these challenges. More
water providers have obtained or developed their Willamette River water right permits in recent
years. Water providers both with and without Willamette River water rights have also formed
agreements to share water resources and often have system connections to support each other’s
water demand needs. Examples of such partnerships include the Joint Water Commission (JWC)
and the Willamette River Water Coalition (WRW(C). The JWC is owned by the Cities of Hillsboro,
Forest Grove, and Beaverton, as well as TVWD. The WRWC members are the City of Sherwood,
City of Tigard, City of Tualatin, and TVWD.

However, water quantity in the Willamette River during the summer is a concern due to minimum
flow requirements for fish persistence conditions that are in several water provider water rights.
Water management on the Willamette River is primarily dependent on USACE’s operation of the
WVP, which is influenced by annual weather conditions and patterns. USACE is beholden to
certain federal and state mandated storage and instream flow requirements that affect other
water rights. Water right permit holders may be subject to reductions of permitted diversions
based on streamflow levels in the Willamette River. In recent years, water providers using the
Willamette River have needed to manage water rights and water supplies more actively.
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affect their reliability and have been participating in
the Willamette River Basin Review (often called the
“Reallocation Study”). Furthermore, water providers holding water rights for natural flow have
benefitted from the USACE’s management of uncontracted water to meet flow targets; however,
if the stored water is released for a specific contract in the future or legally protected instream
under an instream water right, then it may not be available for water providers that would rely
on natural flow water rights. This potential limitation on natural flow rights appears unlikely to
result in diversion restrictions greater or more frequent than those to which WIF Partners are
already subjected. Additional information about WIF diversions is provided in Section 3.1 and
covered in even more detail in Appendix 2-A.

2.1.7 Reservoirs and Dam Operations

Of the 371 dams in the Willamette River Basin, 25 are considered to be major dams. There are
11 hydropower dams, one multipurpose dam on the Tualatin River, and 13 multipurpose WVP
dams (Northwest Power and Conservation Council 2022). These dams are owned both publicly
and privately. Most of the dams are located on tributaries within the basin, rather than the
Willamette River mainstem.

The Flood Control Acts of 1938 and 1950 authorized USACE to construct and operate the WVP.
Congress initially authorized the projects for flood control, but the authorized project purposes
have been amended over time to include hydropower, recreation, irrigation, fish and wildlife,
navigation, municipal and industrial water supply, and water quality. These reservoirs are located
on tributaries and are currently operated by USACE under the NMFS BiOp to help regulate water
guality in the Willamette River. Water levels in the WVP Reservoirs are maintained at their lowest
elevations in the winter months to allow for storage of precipitation and snow melt. During high
flow events, outflows from the system of dams are coordinated to reduce peak flows and river
stages downstream (USACE 2022c). The dams in the WVP regulate approximately 27% of surface
area runoff in the Willamette River Basin, and since the dams were completed, they have
cumulatively prevented more than $25 billion in flood damages to the Willamette Valley (USACE
2022b). They hold nearly 1.6 million acre-feet of water (USACE 2019). In the spring, USACE allows
the reservoirs to fill. This stored water is then released in the summer months to improve water
quality, produce hydropower, support fish and wildlife habitat, and provide irrigation water
(USACE 2022c).
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Historically, there has only been a contracting program for the use of stored water for irrigation.
The use of stored water in the WVP for other beneficial uses, including municipal water supply,
has been hindered by limitations in the State of Oregon water rights issued for the projects that
only authorize water storage for irrigation and by the need to reallocate storage. Following the
Willamette Basin Review Feasibility Study (USACE 2019), reallocation of water storage in the WVP
for other needs, including municipal, industrial, and fish and wildlife, was approved in 2020
(Congress 2020). The State of Oregon water rights authorizing storage of water in WVP reservoir
will need to be modified to allow for the use of stored water to meet municipal and industrial
and fish and wildlife needs. Municipal water providers throughout the basin have been investing
considerable resources toward the reallocation of storage space in the WVP reservoirs and
associated changes to the water rights to enable municipal access to stored water.

2.2 Delineation of Tiered Regions

For the purposes of this Plan, the Willamette River Basin was divided into three regions based on
the potential to influence water quality at the Intake Facilities (Figure 4). The highest impact
region (Tier 1) is directly upstream of the Intake Facilities and is considered the emergency
response region, where a spill or contamination event would need to be rapidly communicated
to water providers and mitigated and where drinking water quality could be affected within a
matter of hours. The delineation of Tier 1 extends 35 miles upstream of the Intake Facilities on
the Willamette River mainstem and includes lower reaches of the North and South Yamhill River.
This delineation was informed by both the 8-hour travel time upstream of the Intake Facilities
under high flow conditions and the 2-day travel time during low-moderate flow conditions, as
well as the locations of nearby population centers in Newberg and McMinnville. Tier 1 is
predominantly within Yamhill County, although a large portion is in Marion County and a smaller
but notable portion is within Clackamas County. The Tier 1 region can also be characterized as
being contained withing the hydrologic boundaries of the Yamhill Subbasin and the Middle
Willamette Subbasin. The composition of Tier 1 area by county and subbasin is provided in Table
1.

The second, longer-term management region (Tier 2) contains risks to water quality that may
affect the Willamette River at the Intake Facilities to a lesser extent, and that would allow for
substantially more time to prepare a response. Depending on flow conditions, the travel time
from the upper reach of the Willamette River within the Tier 2 region to the Intake Facilities may
range from approximately 2 to 10 days. The final tier (Tier 3) extends to the entire Willamette
River Basin and considers risks that may slowly impact the overall basin water quality. More
information about the tiers and delineation methods is provided in Appendix 2-B.
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Table 1: Composition of Tier 1 Area by County and Subbasin

Percent of Tier 1

Percent of Tier 1

County
Area
Yambhill County 65.1%
Marion County 30.4%
Clackamas County 4.0%
Polk County 0.3%
Washington County 0.2%

Subbasin
Area
Middle Willamette 63.7%
36.3%

Yambhill

March 2024
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3 Water Availability and Source Water Quality

This section summarizes analytical flow and water quality
studies for the Willamette River to characterize the source
water. Additional information about each parameter
discussed in this section is available in Appendix 2-B.

WIF COMMISSION STRATEGIC
FRAMEWORK, WATER QUALITY
PROTECTION GOAL #5:

“Give members of the
WIF Commission

The Willamette River originates south of Eugene and isfed resources to enable

by tributaries from 12 subbasins. Groundwater dischargeis  them to serve as water
a large component of streamflow in the volcanic, highly
permeable High Cascade region, while streamflow in other _
regions of the Willamette River Basin is largely dominated representatives of WIF

by precipitation runoff (Conlon, et al. 2005). Discharge in Commission interests.”
the Willamette River is typically low in the summer with

swells in the spring and fall. The swell in the fall/winter

season is caused by increased precipitation, while the high flows in spring are influenced by both
precipitation and snow melt.

3.1 Flow

guality experts and

3.1.1 At the Intake

The primary indicator for flow rates immediately upstream of the Intake Facilities is the USGS
gage at Newberg (14197900), which has over 20 years of data. A hydrograph analysis of historical
flow data at this gage suggests that while wet season flow rates are quite variable given high
precipitation events associated with winter storms, the average summer baseflows tend to be
fairly consistent, which is mainly due to WVP storage releases (Figure 5). On average, the highest
flow rates in the river occur during the winter months of December and January due to storm
events. Large rainfall events increase loading of pollutants from stormwater discharges and may
result in higher instream concentrations of some pollutants. There is a noticeable dip in flow
during early spring, followed by a slight rise in flow rates for the months of March and April when
temperatures warm and snowmelt from the upper reaches of the Willamette River Basin
contributes significant water volume. The summer season from July through October exhibits an
extended trough of low flow with little variability across water years. The average summer flow
is approximately 7,500 cubic feet per second. During these months, less flow is available for
diluting potential water quality contaminants from non-stormwater discharges such as
wastewater treatment plant effluent and irrigation runoff.
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Figure 5. Average Annual Hydrograph (blue) and Supporting Years (gray) for USGS Gage at Newberg (14197900)

Other than the Willamette River mainstem itself, the greatest tributary contributor to flow at the
Intake Facilities in the Tier 1 region is the Yamhill River. Analyses performed in support of this
Plan estimated that the Yamhill River contributes approximately 10% of the total flow to the
Willamette River mainstem at the Intake Facilities during any given season (Appendix 2-B). This
means that source water protection in the Yamhill River Basin is important in addition to the
Willamette River mainstem and other major tributaries.

Another significant tributary to the Willamette River is the Santiam River in the Tier 2 region,
especially in the late spring and early fall. The unique hydrology in the Santiam River Basin is
possible due to the operations of the WVP dams on the North and South Santiam Rivers. The
Santiam River Basin is also a water supply source for the City of Salem. Therefore, the Santiam
River Basin is a priority watershed for scientific investigation and management partnerships.
However, the majority of flow in the Willamette River mainstem is sourced from the Coast Fork
and Middle Fork Willamette River tributaries, upstream of the Tier 2 region.

3.1.2 Impact of WVP

The impact of the WVP dams can be observed both in tributaries where the dams are located
and along the Willamette River mainstem. The long-term flow records at USGS gages along the
mainstem Willamette River in the Tier 2 region were analyzed to compare the historical and
current flow regimes. Visual and tabular results from this analysis are provided in Appendix 2-B.
This analysis demonstrated the overall trend in flow before and after the completion of some of
the largest WVP dams in 1953. For example, the average flow at Salem during summer months
has increased after the construction of the dam projects. The overall average monthly flows have
increased by 65%, with July being the lowest increase at 13% and September being the largest
increase at 114%.

Additionally, due to the large contribution of flow by the Santiam River to the Willamette River
mainstem, it is essential to understand the tributary flows of the Santiam River, as well as the
effect of the WVP dams on the North and South forks. On the North Santiam River, the Big Cliff
and Detroit Dams operate storage volume in the Detroit Reservoir to dampen winter storms,
store spring runoff, and augment summer and early fall flow rates. Analysis of flow data at the
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USGS gage just downstream (14181500) of the dam before and after 1953 confirmed this. The
Big Cliff and Detroit Dams provide a major boost to late summer flows in the North Santiam River,
specifically in August through October, and help dampen winter high flows. The USGS flow gage
downstream of Foster Dam on the South Santiam River (14187200) reflects similar post-dam
tributary hydrology.

Overall, the following trends that are characteristic of the impacts of the WVP were observed:

e The historical trends show a slight dip in flows in early March, likely associated with the
period between winter storms and spring snowmelt, while the springtime flows in the
recent record are relatively constant during those weeks. This change may be because
the WVP dams store springtime flows.

e The late spring flows in the recent record exhibit a cliff in mid-June that is not present in
the historical record. This may be associated with the minimum flow objectives at Salem,
for which the threshold decreases significantly on June 15.

e The average summer flow rates are much higher in the recent period than in the historical
record prior to 1953, once again likely due to the influence of the WVP operations and
NMFS’s BiOp (National Marine Fisheries Service 2008).

These findings corroborate that the WVP operations have, in meeting the conditions of the BiOp,
affected the flow regimes in the Willamette River mainstem. These measures protect water
quantity for both humans and native fish species. However, maintenance or changes in
operations of the dams may present risks as far downstream as the Intake Facilities. In particular,
the aging infrastructure of the WVP dams may increase the need for maintenance that would
disrupt dam operations and result in periods of run-of-the-river flows. Studies have found these
risks to be manageable. The WVP dams are a system in which operations at other dams will
respond to the changing conditions downstream (Tullos, Walter and Vache 2020). Additionally,
management changes that are made in response to climate change will likely reduce potential
impacts to the current flow regimes, as discussed in Section 4.5.

3.1.3 Implications for Water Supply

The higher summer flows due to the dams benefit the fish as well as the water providers drawing
from the Willamette River. Currently, WIF Partners’ permissible diversion rates are limited by the
Oregon Water Rights Department (OWRD) approvals of their Water Management and
Conservation Plans (WMCPs). Hillsboro and WRWC partners must individually request access to
water under their permits to remove limitations on permissible diversion rates. Additionally,
limits on permissible diversion rates apply to WRWC, Beaverton, and Hillsboro water right
permits. When instream flows do not meet the fish persistence target flows identified for the
Salem gage, either diversion is prohibited, as in the case of Beaverton, or permissible diversions
are reduced in proportion to the percentage by which the flow target is missed up to a certain
percentage, as is the case for Hillsboro and WRWC. Wilsonville’s diversion is not limited by flow
targets at the Salem gage. Additional information about flow targets is provided in Appendix 2-A.
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Historically, permissible diversion rates by WIF Partners have been minimally affected from
October through March based on instream flows. Between April and September, flow targets are
frequently not met for some WIF Partner water rights due to low instream flows. The flow targets
vary slightly for different entities, but flows recorded at the Salem gage show that, in extreme
years, the most restrictive of flow targets have been missed for most of the April through
September season. However, while the maximum permissible diversion may be reduced due to
missing instream flow targets, this will not always directly impact actual withdrawals due to
several factors, including demand.

To explore the concept of flow targets, a flow frequency analysis was conducted for daily average
flow rates at the USGS gage at Salem. As done in the analyses presented in prior sections, only
data after 1954 were used. Flows were compared to fish persistence target flows at the Salem
gage used in water rights permits held by the City of Beaverton and the City of Hillsboro as an
example. Flow targets for Beaverton and Hillsboro are the same but are slightly different than
the WRWC flow targets. This exercise revealed that fish persistence flow targets are missed less
than 5% of the time for September through March. Fish persistence target flows are missed
approximately 20-50% of the time for the periods from April-June, with June 1-15 being the
period where target flows are missed most frequently. For July-September, where water demand
is often highest, target flows are missed less than 10% of the time. This analysis applies to average
conditions and not to a single year. Also, the results of this analysis are relative indicators and do
not directly represent diversion restrictions for any of the WIF Partners. Plots showing the full
results of this analysis are provided in Appendix 2-B.

Considering the reallocation process of WVP storage, the possible conversion of MPSFs to
instream flow water rights, and other USACE actions to protect stored water releases, there is
significant uncertainty in how water rights holders will be affected. However, based on the
location of the WIF diversion downstream of the Salem gage, it appears unlikely that protection
of stored water releases would result in diversion restrictions greater or more frequent than
those to which WIF Partners are already subject.

3.2 Temperature

Elevated water temperatures in the Willamette River and tributaries are a water quality concern
both for aquatic life and drinking water providers. Water temperature is important to
endangered species and is also a key factor in various water quality conditions that can affect
drinking water treatment and quality. Rising stream temperatures occur naturally from solar
radiation and are generally the highest in the summer when solar radiation is high and
corresponding streamflow is low (DEQ 2006). Anthropogenic activities such as discharging warm
wastewater, decreasing riparian shade, and impounding or diverting water from the main
channel can also lead to high stream temperatures. The Willamette River Basin temperature
TMDL, established in 2006, sets heat load allocations and reductions for anthropogenic activities
to meet water temperature standards within the basin. These standards vary based on use
designations, including categories such as salmon rearing and spawning (DEQ 2006). However,
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the DEQ is under court order to replace temperature TMDLs for the Willamette River and major
tributaries approved between 2004 and 2010 by February 28, 2025 (DEQ 2022a).

3.2.1 At the Intake

Water temperatures in the Willamette River Basin follow seasonal trends. As noted previously,
water temperatures are typically highest in the summer months when there is the most solar
radiation and streamflow is low. This can be observed from USGS gauge data. Of particular
interest to this Plan is the USGS monitoring location at Newberg (14197900). Average, minimum,
and maximum daily mean temperatures at this location are shown in Figure 6.
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Figure 6. Seasonal Temperature Trends on the Willamette River Mainstem at Newberg

Temperature TMDL criterion vary in each subbasin, but regardless of the established criterion,
streams generally exceed their assigned criterion from early summer into the fall (DEQ 2006).
Historical DEQ water temperature data and thermistor data collected for the 2006 TMDL
demonstrate that Willamette River water temperatures exceed biologically based criteria during
the April through October period (DEQ 2006). In the Tier 1 region downstream of river mile 50
(approximately the Yamhill River and the City of Newberg), spawning and rearing are not
designated uses; therefore, a relatively non-stringent numeric criterion of 20 °C for salmonid
migration applies. The critical period for this reach is from June through September, when river
temperatures are often warmer than the biologically based numeric criterion (DEQ 2006). As
shown in Figure 6, average daily maximum temperatures at the Newberg USGS gage during this
time of the year exceed 20 °C. However, the criterion applies to the 7-day average of the daily
maximum temperature. Additionally, while this criterion is an indicator of both poor
environmental conditions to support fish species and poor overall water quality to supply
drinking water, the criterion is primarily designed to support fish life cycles. Exceedances of this
criterion may not be directly detrimental to drinking water treatment processes, finished water
quality, or other associated industrial water uses and treatment processes.

3.2.2 Impact of WVP
Water is stored behind many of the WVP dams while streamflow is high, then released during

the summer. These releases help to regulate stream temperature as well as to dilute pollutants,
improving water quality within the basin. Specifically, water released during the summer comes
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from low reservoir depths, which cools the water temperature downstream, while thermal
stratification breaks down in the late summer, allowing warmer water to be released in the fall
(DEQ 2006). This process regulates stream temperature but must be closely monitored to ensure
proper temperatures are maintained for fish habitat and spawning.

This effect can be observed in the spatial and seasonal trends in water temperature along the
Willamette River mainstem from upstream to downstream, USGS water temperature data were
analyzed at Harrisburg (14166000), Albany (14174000), and Salem (14191000). Only data
collected after 1954 were used to isolate trends following completion of several major WVP
dams. Daily minimum and maximum water temperature were averaged across years to obtain
average seasonal trends. Plots showing the results of this analysis are available in Appendix 2-B.
This analysis revealed an interesting spatial trend. The summer high water temperatures at
Albany appear to be slightly warmer than those at the downstream Salem gage, with daily
maximum temperatures of 22 °C at Albany and closer to 20 °C further downstream at Salem. This
is contrary to the general trend of warmer river temperature downstream. The lower peak
summer temperatures at Salem compared to Albany are likely due in large part to colder water
from the four WVP dams on the North and South Santiam Rivers entering the Willamette River
between the Albany and Salem gages.

The WVP also has a significant impact on the water temperature simply by affecting the amount
of flow in the Willamette River. In the summer months, there is an inverse relationship between
flow and temperature, with flow reductions resulting in water temperature increases. The
temperature of lower flows will be more readily affected by air temperature, which during the
summer months will have a warming effect. Modeling analysis for the creation of the TMDL
shows that a 20% flow reduction produces river mouth temperatures that are 0.5 °C warmer in
the Middle Fork Willamette River and 0.3 °C warmer in the McKenzie River (DEQ 2006). The
inverse relationship between flow and water temperature in the summer was also observed by
correlating the average daily flow versus average daily maximum temperature for each month at
Salem (14191000) and Albany (14174000) gages. Plots showing the results of this analysis are
provided in Appendix 2-B. This correlation analysis shows that maximum water temperature and
flow in spring and summer months have a negative relationship. In March to November, as
average flow increases, the maximum temperature decreases. The statistical significance of the
correlation during these months suggests a close relationship between average daily flow and
maximum daily water temperature. Trends for June through September showed especially little
variability considering that over 20 years of daily data were used. There are many factors in
addition to WVP operations that impact these trends, including seasonal precipitation and air
temperature. Also, the seasonal relationship between flow and water temperature becomes less
clear in the fall. This may be due to increased variation in weather conditions during those
months. Additionally, the effect of reservoirs during these months varies as reservoirs often store
heat in the summer months and releasing this flow can increase water temperatures
downstream, although this depends greatly on the depth from which this flow is released.
Monthly correlation coefficients for all months are provided in Appendix 2-B.
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3.2.3 Implications for Source Water Quality

Water released during the summer from low reservoir depths contributes to cooler water
temperature in the Santiam River and, in turn, the Willamette River mainstem downstream.
Operational changes on the Santiam River dams, such as installing selective withdrawal facilities
that could allow warmer water to be released, could influence this trend in the future. However,
it is unclear how large of an effect the Santiam River temperature trends have on temperature
trends at the Newberg gage and, subsequently, at the Intake Facilities.

Separately, long-term analysis of water temperature in the Willamette River at the USGS
Harrisburg gage (14166000) confirms an expected trend: the average water temperatures in
months April through October are increasing over the years. Based on the linear regression
analysis performed at this gage, July and August months have experienced the largest increase
in water temperature (0.33°C per decade). A similar, but less substantial, upward trend can be
observed in the other months as well. However, this gage is far upstream of the Intake Facilities
and many factors affect the water temperature before it reaches the intake. Plots showing the
results of this linear regression analysis are provided in Appendix 2-B.

The WVP dam operations dampen the trend of increasing water temperatures by increasing
summer average flows and releasing cold water from dams to cool summer temperature.
However, long-term temperature trends are of relevance to the WIF Commission in consideration
of the impacts of warming summer temperatures on source water quality.

3.3 Other Water Quality Constituents

This section summarizes analytical water quality studies and trends for specific parameters.

3.3.1 Bacteria

The Willamette River Basin TMDL for bacteria was established in 2006 (DEQ 2006). The
Willamette River Basin bacterial TMDL focuses on E. coli concentrations and covers the entire
Willamette River and all tributaries, although many tributaries have achieved different statuses
over time. Concentrations of E. coli, a species within the category of fecal coliform bacteria, are
used as an indicator of bacterial concentrations in the Willamette River Basin. The most common
strains of E. coli do not cause illness, but their presence indicates sources that are likely to include
other pathogens that do cause human illness. The most common source of bacteria in the
Willamette River is contaminated runoff. Therefore, contamination of the Willamette River is
highest when rainfall, and therefore river flow, is high. This is typically October through March
(DEQ 2006). Sources of E. coli are less common in the summer months, leading to lower E. coli
concentrations despite having less flow in the river to dilute contaminants.

While bacteria have generally been of high concern in the Willamette River Basin due to historical
trends, the level of concern for this pollutant at the Intake Facilities is lower due to both the
location of the Intake Facilities and improvements in management of sources upstream. Bacterial
loading in the Willamette River mainstem has historically come primarily from point sources such
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as Combined Sewer Overflows (CSOs) and stormwater discharges sources. Prior to 2001, the City
of Corvallis had CSOs during rainfall events, but a new wastewater treatment facility addressed
this issue (DEQ 2006). Another significant historical source of CSOs on the Willamette River is the
City of Portland; however, this source is both far downstream of the Intake Facilities and has also
seen a significant decrease in CSOs over time.

The Intake Facilities location is also advantageous relative to loading from tributaries. Where the
Intake Facilities is located at river mile 38.7, most of the water that enters the Willamette River
mainstem has already entered upstream of this point. The majority of this flow comes from the
Coast Fork and Middle Fork Willamette, McKenzie, and North and South Santiam Rivers, which
have bacterial concentrations well below the water quality criteria (DEQ 2006). Even though
there are significant bacterial inputs from smaller tributaries upstream of the Intake Facilities,
there is also significant streamflow entering that provides assimilative capacity and brings down
the overall concentration. For example, a review of water quality data for the Yamhill River
revealed exceedances at monitoring locations and no definitive trend of improvement (ODA
2017). However, dilution allows water quality above Willamette Falls to stay consistently below
the bacteria criteria established in the Willamette River bacteria TMDL (DEQ 2006). While there
are tributaries that substantially increase the average E. coli concentration in the Lower
Willamette River mainstem, namely the Molalla-Pudding and Tualatin River Subbasins, these are
downstream from the Intake Facilities.

There is not substantial recent monitoring data for bacteria available in the vicinity of the Intake
Facilities. This does not present a data gap at this time, as bacteria have not been identified as
high-risk to water quality at the Intake Facilities. However, this should be re-evaluated if
additional information becomes available.

3.3.2 Mercury

The Willamette River Basin mercury TMDL was reestablished in 2021 (DEQ 2022a). It covers the
entire Willamette River and most of its tributaries. Sources of mercury in the Willamette River
Basin are atmospheric deposition originating from sources outside Oregon, soil erosion, historical
mining activity, sediment resuspension, and municipal and industrial water discharges (DEQ
2019a). Mercury takes various forms in the environment, but methylmercury (MeHg) is the most
bioaccumulative form of mercury in fish tissue and the most toxic for human consumption. The
TMDL was developed to meet the human health criterion for mercury and therefore focuses
primarily on MeHg concentrations in fish tissue (DEQ 2019a). However, MeHg is only a subset of
the total mercury (THg) in the Willamette River Basin.

While mercury is of high concern in the Willamette River Basin overall, it is currently thought that
the primary threat posed to human health is through consumption of fish that have
bioaccumulated MeHg over several years, which is the approximate time it takes to accumulate
enough MeHg to exceed the fish-tissue criterion (Tetra Tech 2019). Based on the latest
assessments of MeHg and THg data, mercury has not been identified as high-risk to water quality
at the Intake Facilities. However, this should be re-evaluated if additional information becomes
available.
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3.3.3 Phosphorus

Phosphorus is a component of fertilizer that may travel to waterways from the application site
due to storm events, excessive irrigation, or erosion. This nutrient is typically a limiting factor to
the growth of aquatic weeds and algae in rivers. Combined with warm water temperatures,
sunlight, and low summer flows, phosphorus can encourage excessive algal growth, which in turn
worsens water quality. The impacts of algal blooms are further discussed in Section 3.3.4.

The Yamhill River Subbasin established a TMDL for phosphorus in 1989 (DEQ 1989). The Oregon
Department of Agriculture (ODA) has worked with the Soil and Water Conservation Districts
(SWCDs) for Yamhill and Polk counties to report water quality trends in the basin. In the 2017
Yamhill Agricultural Water Quality Management Plan, trends suggest that phosphorus levels in
the Yamhill River at Dayton have been improving (ODA 2017).

Although data are not available at Newberg after 2003, phosphorus levels have been recorded
at Wheatland Ferry multiple times per year from 1992 to 2022. This gage is further upstream, but
still within the Tier 1 region and may serve as an indicator for water quality at the Intake Facilities.
However, phosphorus monitoring in the Tier 1 region may not be a high priority for the WIF
Commission as trends on the Yamhill River are improving. Additionally, as discussed in the next
section, the related concern of algal blooms is currently not prominent on the Willamette River
mainstem in the area of the Intake Facilities. The potential future impact of phosphorus on the
risk of excessive algal growth in the Newberg Pool may cause phosphorus to present a higher
concern at that time, and the importance of acquiring recent monitoring data closer to the Intake
Facilities may need to be revisited. This is further discussed in Section 4.5.

3.3.4 Algal Blooms

Cyanobacteria, also known as blue-green algae, can grow into cyanobacteria harmful algal
blooms (cyanoHABs) in certain environmental conditions when ponds, rivers, and impoundments
are warm, slow moving, and nutrient-rich. CyanoHABs can release a variety of cyanotoxins that
are harmful to human and aquatic organisms and ecosystem health and threaten drinking water
quality and recreational use of water bodies. Though some drinking water treatment methods,
including ozonation and filtration through granular activated carbon used by the WIF Partners,
are effective at removing cyanotoxins, conventional drinking water treatment systems may not
be able to treat more severe blooms (USEPA 2021b), and frequent treatment for blooms can
increase drinking water treatment costs regardless of treatment methods.

Reservoirs, with slow moving water that can heat more easily, are especially susceptible to
cyanoHABs. In the Willamette River Basin, cyanoHABs are known to occur in a number of
tributary reservoirs, from which cyanotoxins may be transported downstream to the Willamette
River mainstem. Between 2005 and 2018, cyanoHABs were reported in 10 of the 13 reservoirs
associated with the WVP, along with two other reservoirs operated by the Eugene Water and
Electric Board (EWEB) and the City of Eugene (DEQ 2022b). All locations where cyanoHABs were
reported in the Willamette River Basin from 2005 to 2018 are shown in Figure 7. CyanoHABs have
also been documented on the Willamette River near Portland, including as recently as 2023
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(although this data point is not included on the map given its downstream location in relation to
the Intake Facilities). Notably, there were no reports within the Tier 1 area, and only at a few
locations in the Tier 2 area. These are Detroit Lake (North Santiam River Basin), Fern Ridge Lake
on the Long Tom River (Upper Willamette River Basin), and Golden Gardens Pond in the City of
Eugene (Upper Willamette River Basin). Of these, Detroit Lake had cyanoHABs reported during
the greatest number of years (four).

CyanoHABs that occur in tributaries and far upstream of the Intake Facilities along the Willamette
River mainstem have the potential to transport cyanotoxins downstream. For example, in 2018,
Salem issued a drinking water advisory due to cyanotoxins originating in Detroit Lake, which
persisted for nearly a month (Oregon Water Science Center 2018). Similar blooms that historically
have occurred in reservoirs on the McKenzie River could cause similar advisories for Eugene.
Cyanotoxins are relatively persistent in the environment but do experience some
photodegradation. Dilution as toxins move downstream will likely reduce threats to water quality
at the Intake Facilities, though monitoring for cyanotoxins when there are active cyanoHABs
upstream would be prudent.

Oregon Health Authority (OHA) has developed regulations that require drinking water systems
using surface water sources susceptible to cyanoHABs to routinely test for two cyanotoxins that
these blooms produce and notify the public about the test results. For water systems not subject
to the cyanotoxin monitoring rules that serve surface water and have had algae issues in the past,
OHA recommends voluntarily testing for cyanotoxins and notifying the public about the results
(Oregon Health Authority 2022a). To preempt cyanoHABs, USGS, EWEB, USACE, and the City of
Salem partnered to perform continuous water quality monitoring in Detroit Lake and Cougar
Reservoir to monitor parameters that affect and induce cyanoHABs as well as proxies for
measuring algae and algal activity directly. These parameters included temperature,
conductance, turbidity, chlorophyll, blue-green pigment phycocyanin, dissolved oxygen (DO), pH,
and fluorescing dissolved organic matter. These parameters were monitored throughout the
vertical profile of the lakes from September 2019 to April 2020 (USGS 2020). Additionally, DEQ
has monitored chlorophyll-a at three sites on the Yamhill River, including the North and South
Yambhill Rivers, and four sites on the Willamette River mainstem between Salem and Wilsonville.
The length of record and frequency of sampling varies between sites, but generally consists of a
few samples per year between 1992 and 2021. These and other data can be used to monitor
reservoir conditions to predict likely bloom events when cyanotoxin sampling might be
important.

Overall, monitoring performed thus far suggests that bloom events are of relatively low concern
in the mainstem Willamette River upstream of the Intake Facilities. The cyanotoxin detection in
Salem, Oregon, in May 2018 was at the Detroit Lake Reservoir and not in the mainstem
Willamette River. A preliminary cyanotoxin detection by Wilsonville in June 2018 was determined
to be a false positive based on subsequent verification sample testing. While there have been
cyanotoxin detections in the Willamette River in the Portland area downstream of Ross Island
Lagoon, this is due to location-specific factors that exist substantially downstream of the Intake
Facilities and below Willamette Falls.
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3.3.5 Dissolved Oxygen and pH

There are several subbasins upstream of the Intake Facilities with TMDLs for DO and/or pH. The
Coast Fork Willamette Subbasin TMDL, approved in 1996, includes DO and pH (DEQ 1995).
Rickreall Creek in the Middle Willamette Subbasin established a TMDL for DO in 1994 (DEQ 1993).
The Yamhill River phosphorus TMDL also established a pH standard of 6.5-8.5 to support water
quality (ODA 2017). These TMDLs generally relate to excessive algal growth, discussed in Section
3.3.4, which can contribute to high pH and low DO. Additionally, native fish species need DO and
moderate pH levels to support many biologic processes. Low DO concentrations can also lead to
anoxic conditions which can result in the release of nutrients from the sediment bed.

A 2017 analysis of water quality monitoring data for three sites in the Yamhill River Subbasin
suggested that exceedances of the DO water quality standard are either stable or improving over
time, depending on the site (ODA 2017). The data also indicated that no pH exceedances were
observed at two of the three sites, although the third site had multiple exceedances caused by
high pH values. However, no pH exceedances have been detected at that site since 2015.
Available data on the Willamette River mainstem consists primarily of pH and DO measurements
at the DEQ site near Newberg, extending from 1992 to 2003. There is more recent data available
at Wheatland Ferry, which is relatively far upstream of the Intake Facilities but still located within
Tier 1. As this site is relatively far upstream of the Intake Facilities and upstream of the confluence
with the Yamhill River, data at this site are insufficient to characterize pH and DO near the Intake
Facilities. At this time, pH and DO have not been identified as posing high risk to relevant drinking
water treatment processes at the Intake Facilities but are useful indicators of overall watershed
health and long-term source water trends.

3.3.6 Metals

Many metals occur naturally, and thus detection of metals is common in waterways. However,
human activity may increase the frequency and magnitude of metal concentrations. Thus,
Oregon has existing water quality criteria for many metals, and these are included in DEQ’s
ongoing monitoring efforts. Between April 2008 and May 2010, DEQ collected seasonal water
samples at seven locations in the Middle Willamette River Basin, including one site on the Yamhill
River at Dayton and several locations on the Middle Willamette River mainstem (DEQ 2015). DEQ
also conducted additional sampling in 2015-2016 and issued a Statewide Water Quality Toxics
Assessment Report summarizing the results of both studies (DEQ 2020). These studies indicated
that concentrations of copper and iron exceeded applicable aquatic life criterion on the Yamhill
River. The 2008-2010 sampling also found concentrations of iron that exceeded the aquatic life
benchmark on the Willamette River at Canby (downstream of the Intake Facilities), but this was
not found in 2016 sampling at Hebb Park Boat Ramp nearby. Additionally, the criterion for iron
was established to protect aquatic life and exceedances do not pose a risk to human health (DEQ
2020).

Recent sampling programs on the Willamette River mainstem near the Intake Facilities have been
limited. At the Wheatland Ferry site, data for some metals are available from 1992 to 2022, with
samples collected approximately a few times per year. As this site is relatively far upstream of
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the Intake Facilities and upstream of the confluence with the Yamhill River, data at this site are
insufficient to characterize metals concentrations near the Intake Facilities. DEQ also currently
collects samples downstream of the Intake Facilities near Canby; however, it is unknown whether
this location is an adequate proxy for the Intake Facilities. Nevertheless, water quality sampling
for the Wilsonville Willamette River Water Treatment Plant (WRWTP) have resulted in no
detections, or detections at levels well below regulatory levels! for inorganic substances,
including metals (City of Wilsonville 2023). Therefore, working with DEQ and other partners to
conduct additional metals sampling closer to the Intake Facilities may be valuable but is not
considered high priority at this time.

3.3.7 Pesticides and Petroleum Products

Pesticides and petroleum products fall into the category of synthetic organic compounds (SOCs).
SOCs are not common in the Willamette River. Prior analyses for the WRWTP of 30 SOCs and 50
volatile organic chemicals? resulted in no detections (Tualatin Valley Water District and City of
Hillsboro 2019). However, pesticide compounds were detected in the Yamhill River as part of the
2015 DEQ Toxics Assessment. The assessment examined both current use and banned (or legacy)
herbicides and insecticides. Legacy pesticides are very persistent and bioaccumulate up the food
chain, making them a concern for humans. Additionally, research shows that even low levels of
pesticides, including current use pesticides, in aquatic environments may affect fish and other
aquatic organisms (DEQ 2015).

A total of 14 current use pesticide compounds were detected during DEQ’s monitoring of the
Middle Willamette River and Yamhill River Basins from 2008-2010 (DEQ 2020). Diuron, atrazine,
and simazine were detected specifically at the Yambhill River site at Dayton. Two current use
pesticides, diuron and pentachlorophenol, exceeded the applicable USEPA aquatic life
benchmark and DEQ water quality criterion for human health, respectively, at the Yamhill River
sampling location. An updated assessment in 2016 used new analytical methods with a lower
detection limit. The 2016 sampling effort resulted in exceedances for three legacy pesticides and
detections of more current use pesticides at the Yamhill River site, although no exceedances
occurred for the current use pesticides sampled (DEQ 2020). Exceedances for current use
pesticides were also not observed at the Middle Willamette River mainstem sampling locations.
Working with DEQ and other partners to conduct additional sampling for current and legacy
pesticides may be valuable, however it is not considered high priority at this time.

Potential sources of pesticides are most commonly nonpoint discharges from agricultural land
uses, while petroleum products more often originate from point sources. This alters how the
relative risks from these SOCs are managed. Point sources of SOCs are discussed further in
Section 4.1. Nonpoint sources of SOCs are discussed in Section 4.2.

1 Most regulated inorganic parameters were not detected in the Willamette River source water. Nitrate and barium
were the typical inorganics detected and were well below regulatory levels.
2 Volatile organic chemicals are a subset of SOCs.
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3.3.8 Contaminants of Emerging Concern

Per- and polyfluoroalkyl substances (PFAS) are a family of substances known as “forever
chemicals” for their persistence in the environment. There are thousands of types of PFAS, which
are used in a variety of household and industrial processes and products, and PFAS have been
linked to a range of health issues. Their ubiquity and resistance to degradation in the
environment make PFAS chemicals a growing concern for drinking water providers. Though PFAS
compounds are not currently regulated nationwide, the USEPA has listed two of the most
common types of PFAS as hazardous substances under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and is moving towards regulating them in
drinking water. On March 14, 2023, USEPA announced proposed National Primary Drinking
Water Regulations for six PFAS compounds (USEPA 2023). Prior to this, the USEPA Third
Unregulated Contaminant Monitoring Rule (UCMR3) under the Safe Drinking Water Act required
public water systems in the United States to monitor for six PFAS substances in finished drinking
water from 2013 to 2015 (USEPA 2021b). None of the PFAS compounds tested in UCMR3 were
detected in drinking water samples (i.e., at the tap after treatment) in the Willamette River Basin
(Hu, et al. 2016). Source waters were not sampled as part of UCMR3. However, DEQ statewide
screenings have detected no PFAS compounds in the Willamette River. The USEPA Fifth
Unregulated Contaminant Monitoring Rule (UCMR5) now requires public water systems in the
United States to monitor for 29 PFAS substances in finished drinking water from 2023 to 2025
(USEPA 2021b). This UCMRS5 monitoring includes the six PFAS chemicals targeted in the proposed
regulation and all WIF partners have begun or will begin this monitoring within the required
timeframe.

Microplastics are very small pieces of plastic (smaller than 5 millimeters) that result from the
breakdown of products in the environment. Data on microplastic occurrence is limited and highly
varied due to lack of monitoring standards, and even less data are available related to the
potential health hazards associated with microplastics. Current understandings suggest that the
risks microplastics present in drinking water include physical particles, particularly nanoparticles,
toxics, and microbial pathogens as part of biofilms, but studies disagree as to the degree of
hazard these present (World Health Organization 2019). Drinking water treatment processes are
considered very effective at physically removing microplastics, though more research is needed
on drinking water treatment implications regarding the chemicals and biofilms associated with
microplastics. Microplastics were found in every Oregon water body tested as part of the
Environment Oregon Microplastics Survey (Meiffren-Swango 2021), including the Willamette
River at Eugene, Corvallis, and Salem, Detroit Lake in the Santiam River, the McKenzie River at
Springfield, and the North Fork Middle Willamette River at Oakridge. No data were available
regarding microplastic presence in drinking water samples in Oregon. Microplastics are not
currently regulated nationwide, but some states, including California, are moving forward with
developing testing methods that may lead to national regulations in the future.

Pharmaceuticals and personal care products (PPCPs) encompass thousands of chemicals used for
personal care or personal heath. These chemicals can enter waterways through ingestion and
excretion into municipal or household sewer systems or through improper disposal. This class of
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contaminant is challenging to monitor, regulate, and treat due to the sheer variety of chemicals
that it contains. Several pharmaceutical products were sampled by DEQ in 2016. The Yamhill
River location had the highest number of unique detections (DEQ 2020). However, only two of
the compounds detected in 2016 have established criteria and the measured concentrations
were substantially below the criteria. Although the Yambhill River contributes approximately 10%
of the flow at the Intake Facilities, there is likely low risk to water quality at the Intake Facilities
from PPCPs in the Yamhill River due to the low concentrations detected.

For the contaminants of emerging concern discussed above—PFAS chemicals, microplastics, and
PPCPs—it is important to monitor guidance from regulatory agencies such as OHA and USEPA
and remain up to date on best practices being used by water providers. Staying apprised of the
latest research on these contaminants through webinars and conferences for universities and
organizations such as the American Water Works Association (AWWA) is also important for
remaining up to date on the status of these contaminants. The rapidly changing availability of
information and guidance regarding emerging contaminants of concern requires that the WIF
Commission invest in frequent education opportunities for staff and partners on these topics to
inform future monitoring and outreach efforts.
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4 Risk Assessment

This section presents an overview and analysis of risks associated with various sources of
pollutants to the Willamette River that have the potential to adversely impact water quality at
the Intake Facilities. This section also addresses the potential effects of factors such as erosion,
natural disasters, and climate change.

4.1 Potential Contamination Sources

Point sources of pollutants are identifiable locations of contaminants that can be directly traced
to receiving waters. To understand potential point sources of contamination that may pose risks
to the Intake Facilities, an inventory of Potential Contamination Sources (PCS) was developed and
combined with analysis of travel time and toxicity to evaluate water quality risk at the Intake
Facilities. The analysis was conducted using the framework shown in Figure 8. Analyses shaded
green were accomplished during Phase 1. In Phase 2, a more quantitative analysis of risk was
performed. The refined analyses completed in Phase 2 are shaded orange. Cells shaded grey,
which include risk factors associated with duration of a contaminant plume at the Intake Facilities
(i.e., how slowly or quickly a plume moves past the Intake Facilities), were removed from
consideration due to the following factors:

1. Redundancy with other framework component analyses

2. System redundancy considering the WIF Partners’ partnerships with other water agencies
and available groundwater resources

3. Intended use of the results of this analysis (outreach and stakeholder engagement), which
do not depend on plume duration

4. Incompatibility with Phase 1 risk scores, which were used where data gaps remain
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Figure 8: Overall Risk Assessment Framework

An overview of the process used to implement this framework and the key results are provided
in the following sections. More detailed descriptions of the framework, methods, and
intermediate and final products for Phases 1 and 2 of the risk analysis are available in Appendices
2-B and 2-C, respectively.

The final step was a vulnerability analysis applicable to both the Willamette Water Supply System
(WWSS) water treatment plant (WTP) and WRWTP given their shared use of the Intake Facilities.
This provided an assessment of the ability of the processes under design for the WWSS WTP and
currently in use by the WRWTP to effectively treat identified contaminants of concern (COCs). An
overview of the results of this analysis are provided in this section. Additional information
pertaining to the vulnerability analysis is available in Appendix 2-D.

4.1.1 PCS Risk Analysis—Phase 1

In Phase 1, a geodatabase of Drinking Water Protection PCSs compiled by DEQ (DEQ 2022b) was
leveraged to identify sites and facilities with elevated risks to surface water quality due to
possible or historic accidental releases or point discharges (e.g., outfalls) of contaminants. A list
of the risk categories for surface water considered in this risk assessment is provided in
Appendix 2-B.
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This initial PCS feature dataset was then spatially confined to Tier 1 hazards (within an estimated
8-hour travel time window) of the Intake Facilities based on analysis from a source water
assessment conducted by DEQ for the City of Wilsonville (DEQ 2019b). A risk analysis was
conducted on this refined list to assign a risk score to each PCS based on

1. an updated assessment of total travel time to the Intake Facilities; and

2. qualitative risk to surface water ranking, based on DEQ’s Drinking Water Protection
Potential Contamination Sources geodatabase.

Travel time from a PCS feature to the Intake Facilities was determined as the summation of
applicable travel pathways including underground or overland flow, tributary flow, and mainstem
flow. More information about the methodology used to determine travel times from each PCS
feature to the Intake Facilities is provided in Appendix 2-B.

The travel time for each Tier 1 PCS was ranked on a scale of 1 to 4, and this score was added to
the qualitative risk score, which assigned a value of 1 to 3 based on the risk classification assigned
to the site in the DEQ geodatabase. With the added scores, each PCS feature can range from 1 to
7. In this scoring system, high values are associated with higher risk while low value indicate
relatively lower risk. The specific criteria used to assign rankings to each site are shown in Table
2.

Table 2: Numeric Risk Sub-Scores Assigned Based on Surface Water Risk Ranking and Travel Time

Category Numeric Sub-score Risk Value

Surface Water Risk Ranking
High
Medium

Low

=N W

Travel Time (hours)

0-10
10-20
20-40

40-250
250+ ot

IS

— =[N W

Note:
1 A score of “0” was assigned during Phase 1 analysis to aid in computation of relative risk between sites. During
Phase 2, sites with minimal risk were handled differently, as discussed in Section 4.1.2.

A map of the overall Phase 1 risk scores for each PCS feature in the Tier 1 region is shown in
Figure 9. Sites with an overall risk score of 6 or 7 were considered high-risk. These sites were
mostly located on or near the Willamette River mainstem and around the city of Newberg. Only
these Phase 1 high-risk features were included in the refinement process performed during
Phase 2.
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4.1.2 PCS Risk Analysis—Phase 2

Phase 2 implemented a refined process to more quantitatively assess the hazards posed by high-
risk PCS features and sites identified in the Phase 1 analysis, discussed in Section 4.1.1. This
refined analysis applied site specific data describing COCs stored on-site and their quantities to
focus the assessment of risk at the Intake Facilities.

The first step was to verify the presence of the high risk PCS features identified in Phase 1 through
additional desktop screening exercises. Features found to be erroneously included or no longer
presenting an acute threat to drinking water (e.g., the site is closed) were excluded from further
consideration.

The next step was to assemble the information needed to both estimate peak COC
concentrations at the Intake Facilities for each PCS site and evaluate the relative toxicity of this
concentration. The following variables or inputs were identified as critical:

1. Alist of hazardous chemicals at each PCS site

2. Information on the mechanism of release (e.g., a spill from a tanker truck at a stream
crossing, a leak from an aboveground storage tank)

3. The volume of contaminant that could potentially be released in an acute? event
4. The threshold concentration for adverse health effects caused by each contaminant

To assemble this information, specific COCs and likely release quantities for each PCS site or
feature were identified based on publicly available data from local and state agencies. The
methods and considerations for filling in these key attributes varied by PCS category (e.g., Dry
Cleaners, Mining Permits, CAFQOs).

The threshold concentration for health effects caused by each contaminant identified at the PCS
sites was obtained from state, regional, and national standards, regulations, and guidance
documents. A list of published human health-based screening levels (HHSLs) for chronic exposure
was compiled and used to assign the most conservative threshold value to each contaminant.
COCs considered non-toxic based on their mixture composition or their tendency to volatilize or
degrade were flagged to result in negligible risk in subsequent steps of the analysis.

After COC information was compiled and HHSLs were tabulated, each PCS site was classified into
one of three categories:

1. Update risk score: There was enough data to calculate an updated toxicity score based on
a comparison of likely COC concentrations at the Intake Facilities to human health limits.

3 “Acute event” refers to chemical releases that happen at a single location and at a specific point in time (i.e., a spill)
and that reach the stream network relatively rapidly. These events differ from nonpoint contaminants, which may
not be traceable to a single point of origin, and from more chronic chemical exposure pathways, which occur over
longer periods such as slow leaks or groundwater transport.
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2. Do not update risk score: There was either not enough data to quantify or identify the
COC, or these values were identified, but no HHSLs or toxicity information were found.

3. Remove from consideration: Research into the site indicated that the risk was minimal
due to operational or other circumstances. For example, some dry-cleaning sites that
were initially classified as high risk were found to have no historical use of industrial
solvents.

For the PCS sites classified as "Update risk score,” chemical transport and dispersion were then
calculated to estimate downstream concentrations at the Intake Facilities resulting from a
potential contaminant release event at each PCS site. Four discharge scenarios in the Willamette
River were analyzed to classify risk under varied conditions. The different scenarios were
assessed to identify the river condition likely to generate the highest risk to surface water quality
at the Intake Facilities based on COC concentration at the Intake Facilities and COC travel time.

Finally, the estimated concentrations of individual COCs at the Intake Facilities were compared
to the corresponding HHSL. Each downstream COC concentration was divided by its respective
HHSL to calculate a Feature Potency Ratio (FPR)—a measure of how many times greater the
contaminant concentration at the Intake Facilities is than a conservative human health toxicity
threshold. The FPR was then used to assign a quantitative Feature Potency Score (FPS) for each
COC at each PCS site according to the logic in Table 3. Because the peak concentration of the COC
at the Intake Facilities depends on the flow scenario, FPRs and FPSs were calculated for each PCS
site for each of the four flow scenarios analyzed.

Table 3: Feature Potency Score Criterion Based on Feature Potency Ratio

Normalized Feature Potency Score (FPS)

High Risk (3) Medium Risk (2) Low Risk (1)
Feature Potency FPR greater than or FPR between 10 and FPR greater than 1 and less
Ratio (FPR) equal to 100 100 than or equal to 10

The FPS for each COC at each PCS site supports assessment of the relative risks posed by major
PCS sites near the Intake Facilities. Sites with an FPR less than 1 (indicating peak concentrations
below the most conservative available HHSL) were designated “Minimal Risk” and were not
assigned an FPS. These sites do not entirely lack hazards to the WIF, but rather pose considerably
lower risks than other PCS sites. Minimal risk PCS sites may still present challenges to WIF
stakeholders in the event of a release, and many sites contain a mix of minimal-risk and high-risk
contaminants, which should be considered when assessing the overall hazard profile of each site.

Overall, the FPSs were used, where available, to replace Surface Water Risk Rankings (Table 2)
for many PCS features. As both FPS and Surface Water Risk Rankings used a scale of 1 to 3, once
added to the Travel Time score (from 1 to 4), the maximum overall risk score for a PCS feature
remained 7. Total risk scores were calculated for each flow scenario. The total number of PCS
features now identified as high risk to surface water quality across the flow scenarios analyzed
are organized by PCS category and provided in Appendix 2-C. The results indicate that lower flow
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conditions in the Willamette River pose greater risk to the Intake Facilities due to potential for
higher contaminant concentrations in a release event. However, overall risk is not eliminated
during periods of high flow because contaminant travel times decrease, decreasing reaction time.
Many PCS sites in the region contain a variety of hazardous features, and the refined analysis
illustrates that while certain PCS features may only present significant risk during low-flow
conditions, many features show a similar level risk across flow scenarios. The refined risk scores
can be used to better prioritize risks to the Intake Facilities and provide an understanding of
which specific risks are associated with which facilities. The results from this analysis are
compiled in an annotated Excel Workbook for use in active management of potential
contamination risks and releases. Each ranked PCS feature is identified by site name, site
identification number, coordinates, and PCS type.

Figure 10 shows the sites with FPS of 3 (the maximum score for FPS) based on the Phase 2
analysis. Comparing this figure to Figure 9 reveals that refining the analysis to focus on sites with
the potential to result in high chemical concentration at the Intake Facilities removes sites
located farther away from the Intake Facilities, resulting in only a few PCS sites in the Yamhill
River Subbasin, with the highest risk locations primarily in the vicinity of the mainstem Willamette
River. This is because of the potential for dilution and dispersion of releases from sites located
further upstream. Sites with an overall risk ranking of 7 (the maximum score for overall risk)
based on the Phase 2 analysis are shown in Figure 11. This additional refinement to focus on sites
with both a high feature potency score and short travel time, indicating the need for a rapid
response, highlights three primary types of PCS sites:

e CAFOs near the mainstem Willamette River. CAFO sites are distributed throughout the
Tier 1 area and represent the most widely distributed PCS type shown in Figure 11.

e Water Quality Permits in the Newberg area. Newberg is the population center located
most immediately upstream of the Intake Facilities, and the Newberg area has a
concentration of high priority sites.

e Route stream crossings and bridges. Figure 11 indicates that crossings at roadways in the
Newberg area and along the mainstem Willamette River are a notable category of PCS
sites. There is also a notable concentration of hazardous substance information system
sites along the same routes, highlighting the importance of railway and road crossings.

The refined risk analysis shown in Figure 10 and Figure 11 informs the priority areas and
watershed protection strategies discussed in Section 5.
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Figure 11. PCS Locations with an Overall Risk Score of 7 Based on Phase 2 Analysis

4.1.3 Additional PCSs

Through the risk analysis refinement process and insights gained from the WIF Partners,
additional potential contaminant sources surfaced that were not considered in the original risk
assessment framework. One such source is a Kinder Morgan pipeline that runs roughly adjacent
to Interstate 5 from Portland to Eugene (Kinder Morgan 2019). The 8-inch, direct-pumping line
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transports gasoline and diesel fuels including conventional gas, USEPA ultra-low sulfur diesel
(ULSD) biodiesel, and ethanol. The average and maximum capacity of this pipeline have not been
published. The pipeline crosses the Willamette River just west of Interstate 5 near Wilsonville,
approximately one-third of a mile upstream of the Intake Facilities. Although the pipeline has
both automated and manual shut-off valves, which can limit the magnitude of a spill, a spill would
still pose substantial risk to the Intake Facilities. In the event of an accidental release from this
pipeline at or near the Willamette River crossing, a contaminant plume consisting of petroleum
products would have a relatively short travel time to the Intake Facilities, and therefore minimal
opportunity for dilution and dispersion. Additionally, there are many factors that would make it
difficult to quickly characterize a spill event and the impact to the Intake Facilities, including the
density and buoyancy of the petroleum product, the depth of the intake, and flow conditions and
hydraulics in the Willamette River.

Additionally, a desktop-level assessment of railways within the Tier 1 area showed a relatively
higher density of PCS sites located on rail lines compared to other areas within the Tier 1 area.
This is due in part to the railways servicing the population centers of Newberg and McMinnville,
but also shows a “chemical corridor” along the railways, which may have a relatively higher
density of high-risk facilities. Interstate commerce laws and reporting requirements make
characterizing the types and quantities of chemicals of concern being transported more difficult,
and therefore it is more difficult to assess the likelihood and risk of accidental releases along
railways.

Both features should be considered in source water protection planning efforts related to
outreach, monitoring, and emergency planning.

4.1.4 \Vulnerability to PCSs

The high-risk PCS types identified in the risk analysis were assessed in conjunction with the
treatment processes for the WWSS WTP and WRWTP to demonstrate that these plants are
resilient to potential contaminants and conditions, and to identify additional monitoring needs.
The contaminant classes that would likely occur for each of the high-priority PCS categories
identified in the risk analysis are summarized in Table 4.
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Table 4: Matrix of Contaminant Classes by Potential Source of Contamination

4 4
5 s E
3 8 £ £
] s £ £
= Y8 © ©
PCS Category = = < €
a £ S S
Dry Cleaners X
Mining Permits X X X X
Conflngd Animal Feeding X X X X X X
Operations
Water Quality Permits X X X X X X X
Boating Access Sites X
Route Crossings X X
Hazardous Material
X X
Generators
AST/ HSIS X X
Other Potential
o X X
Contamination Sources
Solid Waste Sites X X X X X X X
Environmental Cleanup
. X X
Sites

The processes designed and under construction for the WWSS WTP builds off the City of
Wilsonville WRWTP's successful treatment of the Willamette River supply for more than 20 years
and uses similar treatment processes. The WWSS WTP will manage water risks through the
application of multiple barriers, providing a comprehensive strategy using diverse management
methods and processes to remove or reduce contaminants in drinking water. This approach
recognizes that no single treatment process or technology can eliminate all contaminants in
drinking water. Instead, a series of treatment barriers are used to provide multiple, redundant
layers of protection against each type of potential contaminant. Table 5 provides a summary of
the classes of constituents addressed by each major process for the WWSS WTP.
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Table 5: Treatment Barriers Provided by WWSS WTP (WWSS Commission)

Ballasted Intermediate | Biological Ultraviolet Chlorine

SoptuE Flocculation Ozonation Filtration Disinfection | Disinfection

Turbidity/Particles X X
Pathogens X X X X X
Taste and Odors X X
Trace Organics X X
E:ri;grl:iia nts!? X X X
Notes:

1 Coagulation/flocculation does provide some pathogen removal per USEPA (2010).
12l The Emerging Contaminants considered here are PFAS and cyanotoxins

Overall, the vulnerability assessment concluded that the processes for the WWSS WTP are
appropriate and robust, ensuring high quality drinking water to customers in the region. Water
guality sampling at the WRWTP (City of Wilsonville 2023) suggests that both the current source
water quality and the technology under construction for WWSS WTP will allow the plant to
effectively treat pathogens, remove turbidity, and manage disinfection byproducts (DBPs) well
below regulatory levels. Inorganic contaminants such as nitrate, metals, and materials that cause
taste or odor in water are also unlikely to pose a major risk to WWSS WTP based on previous
water quality sampling at the WRWTP (City of Wilsonville 2023). Additionally, PFAS and
cyanotoxins do not currently pose a risk to water quality at the Intake Facilities and subsequent
WTPs. However, the risk from these contaminants of emerging concern should continue to be
evaluated into the future.

Ultimately, as with many drinking water supplies, the risk of contamination from organic
chemicals, particularly petroleum products, are the primary vulnerabilities for the plants.
Although synthetic organic chemicals have not previously been detected at the WRWTP (Tualatin
Valley Water District and City of Hillsboro 2019) and the treatment processes employed at both
the WWSS WTP and WRWTP are capable of removing trace levels of organics, there are
significant potential sources of these pollutants upstream of the Intake Facilities. This risk is
manageable through source water protection measures and emergency response planning.

More detailed findings from the vulnerability assessment are available in Appendix 2-D.
Recommendations for source water monitoring based on this vulnerability assessment are
discussed further in Section 6.

4.2 Agricultural and Forest Land

As discussed in Section 2.1.2, agricultural and forested land comprise the majority of the area in
the Willamette Valley. Similarly, these two land uses make up the vast majority of the area in
both the Tier 1 and Tier 2 regions based on statewide land use data (Oregon Geographic
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Information Council 2022). As shown in Table 6, Tier 1 is primarily agricultural, while Tier 2 is

primarily forested. The spatial distribution of these land uses is shown in Figure 12.

Table 6: Land Use Percent Composition of Tier 1 and Tier 2 Regions

Land Use Category Tier1 Tier 2
Forest 11.1% 58.7%
Agricultural 76.8% 29.9%
Industrial 1.0% 0.7%
Residential 2.7% 1.9%
Commercial / Institutional 2.6% 2.7%

5.8% 6.2%

Rural / Other

Agricultural and forested land are potential nonpoint sources of many contaminants of concern,
including bacteria, nutrients and other factors that influence algal blooms, and pesticides.
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4.3 Landslides and Erosion

Landslides and soils vulnerable to erosion can pose a threat to water quality through the
transport of excess sediment and pollutants associated with sediments. Many areas of the
Willamette River Basin are susceptible to landslides due to non-cohesive soils, steep slopes, and
regional hydrology, including periods of intense rainfall, freeze-thaw cycles, and rapid snowmelt.
With a few exceptions in the Tier 2 region, the presence of scarps and scarp flanks (very steep
slopes and undisturbed material around the slope, respectively), is limited to areas in the upper
reaches of the Willamette River Basin or downstream of the Intake Facilities. Within the Tier 1
area, there is limited landslide hazard indication, though there are some localized areas of
landslide deposits and historical landslides as well as small scarps in the vicinity of the Intake
Facilities. Because most landslide activity takes place in the upper reaches of the Willamette River
watershed, along tributaries to the Willamette River mainstem, or downstream of the Intake
Facilities, the risks to water quality at the Intake Facilities associated with excess sediment due
to landslides are limited. Additionally, the presence of the WVP reservoirs downstream of areas
with elevated landslide activity may help to mitigate the effects of these landslides due to
sedimentation.

Soil susceptibility to erosion is influenced by many factors, including soil type and erodibility,
slope, the length of the slope, vegetative cover and erosion control practices, and rainfall
intensity. Figure 13 maps soil erodibility factors, known as “K-values” within the Tier 1 region.
K-values are depicted based on a scale from cool (low K-values) to warm (high K-values) colors.
The higher the K-value, the more susceptible the soil is to erosion; K-values of 0.35 to 0.4 and
higher are considered highly erodible soils. Large portions of the Tier 1 area consist of highly
erodible soils, especially along the Willamette River mainstem where agricultural lands
predominate. Therefore, other factors contributing to soil erosion, such as vegetative or other
cover, as well as consistent implementation of agricultural and construction best management
practices, will become important factors in mitigating sediment in runoff.
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4.4 Extreme Weather Events

Extreme weather events are known to occur in the Willamette River Basin. Typical extreme
events include heavy rainfall, flooding, snowmelt, drought, extreme temperatures, and wildfires
(Stanford, et al. 2014). The designs of WWSS WTP and WRWTP are sufficiently robust that source
water quality changes from extreme events would effectively be managed by the WTPs.
However, this topic requires continual consideration as the frequency and severity of extreme
weather events will be exacerbated by climate change, as discussed in Section 4.5.

Heavy precipitation events can result in water quality challenges through the mobilization and
disturbance of contaminants in the watershed from surface erosion, stormwater discharges, and
sewer overflows. These events typically result in increases in raw water turbidity and pathogen
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loads. Floods can also damage, inundate, or overwhelm upstream infrastructure that may result
in the transport of chemicals into source water supplies.

High air temperatures can increase water temperatures and result in multiple issues in the source
water. The rate of formation of DBPs is dependent on temperature. High temperature extremes
can increase the speed at which DBPs are formed within the treatment plant and throughout the
distribution system. Other heat-associated challenges include increased risk of algae blooms,
taste and odor changes, and increased proliferation of bacteria and pathogens in the source
water.

Wildfires occur every summer in Oregon, and risks to surface water can persist long after the
fires are extinguished. Threats include increased susceptibility to flooding and erosion caused by
loss of vegetation, increased risk of landslides and debris flows, and decreased reservoir capacity
from sedimentation. Water quality may be degraded by elevated risk of harmful algal blooms
due to elevated nutrient loading and degraded water quality at intakes, including increased
turbidity, nutrients, organic matter, metals, chemicals from fire suppressants, and byproducts
from fires in developed areas (e.g., due to burning of building materials). Additionally, runoff
from burn scars can result in volatile organic compounds, such as benzene, being mobilized into
drinking water sources (Oregon Health Authority 2022b). Notably, the east half of the Willamette
River Basin has much higher fire risk than the west, as shown in Figure 14. Fires in these areas
may impact water quality in tributaries to the Willamette River in the Tier 2 and Tier 3 regions.
Fire risk within the Tier 1 region is relatively low.
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4.5 Climate Change

Climate change is a threat multiplier will likely result in increasingly challenging conditions in the
Willamette River. While the specific changes in the Willamette River Basin are uncertain, there
are consistent trends across multiple studies (warmer temperatures, less snowfall, more extreme
precipitation, higher wildfire risk) that are expected to impact water quality in the Willamette
River.

Due to increased air temperatures, more precipitation is expected to fall as rain, resulting in less
accumulation of snowpack and earlier snowmelt (Tullos, Walter and Vache 2020). Because the
Willamette Basin is a highly managed system, there is potential for the reservoirs to be managed
to mitigate the resulting reduced summer streamflow due to climate change. Tullos et. al found
that operators could begin refilling reservoirs earlier in the season to help offset the predicted
reduction of snowmelt under severe climate change scenarios (Tullos, Walter and Vache 2020).
Overall, the study found that operational objectives (storage, flood control, and target
streamflow) of the WVP will not be dramatically compromised by climate change.

Climate change impacts on temperature could mean a significant increase in Willamette River
water temperatures. Increases in Willamette River water temperature could be as high as 4 °C
on average under an extreme climate scenario (Chang, Watson and Strecker 2018). As with
streamflow, there is potential for the reservoirs to be managed to mitigate the impacts of climate
change on water temperature in the Willamette River, at least to some extent, by releasing cooler
water from the bottom of the reservoirs during key periods (Section 3.2.2). However, because of
the long travel times from the reservoirs to the Intake Facilities, the mitigating effect of cold-
water releases would be muted, and the impact of air temperature increases due to climate
change on Willamette River water temperatures will remain a concern.

Climate change is anticipated to exacerbate the prevalence of algal blooms in reservoirs,
including the reservoirs in the Willamette River Basin, which are already experiencing blooms as
discussed in Section 3.3.4. Cyanobacteria grow more quickly in warm water, which can lead to
more cyanotoxins releases. Additionally, warmer air temperatures can result in stronger
stratification of reservoirs, which limits mixing and encourages algae growth (USEPA 2022). While
harmful algal blooms have been noted primarily in WVP reservoirs to date, it is possible that
blooms could form in the Newberg pool in the future. Though ozonation and granular activated
carbon treatments used by the WRWTP and future WWSS WTP are effective at removing
cyanotoxins (USEPA 2021b), increased algal blooms could increase the costs of water treatment
and become a greater concern for public perception of drinking water quality.

Additionally, trends in drought events and increased temperatures are expected to increase the
severity and frequency of wildfires in Oregon. Wildfire dynamics are affected by many factors,
including climate conditions, land management, human activity, ecosystem health, and
expansion of non-native invasive grasses. From 1984 through 2018, the annual area burned in
Oregon increased considerably. Over the next 50 to 100 years, total area burned and fire
frequency are projected to continue to increase due to warmer and drier summer conditions.
The result could be a two- to nine-times increase in land area burned by forest wildfires (Oregon
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State University 2012). There are many efforts underway to reduce the risk from wildfires in the
Willamette River Basin.

Due to the potential threats discussed above, it is important to stay apprised of the latest
research on climate change impacts in the Willamette River Basin and Oregon as a whole. This
topic of climate risk mitigation and management is frequently discussed in webinars and
conferences by local universities and organizations. The rapidly changing availability of
information and guidance regarding climate concerns requires that the WIF Commission invest
in frequent education opportunities for staff and partners on these topics to inform future
monitoring, watershed protection, and outreach efforts.
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5 Watershed Protection

This section focuses on high priority areas for watershed protection and types of watershed
protection projects, drawing on the results the analyses discussed in Sections 2—4.

5.1 Priority Areas for Protection

This section identifies areas within the Tier 1 region for prioritizing watershed protection efforts.
In identifying priority areas, key considerations were proximity to the Intake Facilities, density of
PCS sites, and potential partnerships for identifying, funding, and executing these efforts.

5.1.1 Route Crossings

The high concentration of relatively high-risk PCS sites along railways and major roads, both
within the Newberg area and further downstream on the mainstem Willamette River, indicates
the importance of these locations as potential sites of spills and accidental releases. Interstate
commerce laws and reporting requirements make characterizing the types and quantities of
chemicals of concern being transported more difficult, and therefore it is equally difficult to
assess the likelihood and risk of accidental releases along railways. However, this highlights the
importance of working with local and regional partners to develop an emergency response plan
to quickly identify the necessary information about the release and implement a coordinated
response. Communication with the Oregon Department of Transportation (ODOT) regarding
emergency response protocols for spills and crashes near bridges is recommended. ODOT is also
an agent for the Federal Railroad Administration and inspects track, railroad cars and equipment,
hazardous materials, and operating practices. Finally, ODOT has a database of crash statistics that
could be analyzed to identify high crash areas near stream crossings. Additional discussion about
emergency response coordination is included in Section 5.2.1.

5.1.2 CAFOs

As highlighted in Figure 11, CAFOs are a significant category of high-risk PCS sites within the Tier 1
area. CAFOs are regulated in collaboration between DEQ and ODA. There is an existing program
through the Natural Resources Conservation Service (NRCS) (United States Department of
Agriculture [USDA] 2023b) providing financial assistance for implementing best management
programs at Animal Feeding Operations (AFOs, which include CAFQs), including in the Tier 1 area.
One high priority for preserving water quality in the Tier 1 area is collaborating with the
Clackamas, Marion, and Yamhill SWCDs, which include portions of the Tier 1 area and supporting
existing programs focused at reducing the water quality impacts of CAFOs. Coordination with
ODA to maintain awareness of relevant regulation and ensure communication with stakeholders
is also recommended.
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5.1.3 Yamhill Subbasin

The Phase 1 risk analysis identified a significant number of PCSs in the Yamhill River Subbasin.
While the refined Phase 2 risk analysis indicated that the PCS sites in the Yambhill River Subbasin
are not high priority for emergency response, it is still an important area for reduction of
nonpoint source contamination and overall water quality in the Willamette River downstream of
the confluence with the Yamhill River. The Yamhill River is the major tributary most immediately
upstream of the Intake Facilities, and as discussed in Section 3.3.1, had exceedances of criteria
for bacteria and no definitive trend towards improvement (ODA 2017). Developing partnerships
with groups such as the Yamhill Soil and Water Conservation District and Greater Yamhill
Watershed Council to support and expand existing programs is recommended. Such programs
include supporting erosion control practices, improving riparian shading and streambank
protection along properties with a stream, and promoting wildfire prevention activities and
awareness.

5.1.4 Tier 1 Areas at Greater Risk for Erosion

Alarge portion of the Tier 1 areas has a soil erodibility factor (K-factor) greater than 0.4, indicating
substantial potential for erosion (Figure 12). The latest City of Wilsonville Source Water
Assessment (DEQ 2019b) likewise found substantial erosion potential in the immediate upstream
vicinity of the Intake Facilities location. The areas immediately upstream of the Intake Facilities
are heavily agricultural. While ODA is responsible for plan development to control pollution from
agricultural activities, working with the Clackamas, Marion, and Yamhill SWCDs to support these
programs is recommended. The extent of the county boundaries corresponding to these SWCDs
are shown in Figure 15. A more detailed analysis using the Revised Universal Soil Loss Equation
(RUSLE), a USDA tool that considers slope length, steepness, land cover and agricultural best
management practices (BMPs), could identify properties with particular erosion risk.
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5.2 Watershed Protection Strategies

This section outlines watershed protection strategies focused on specific types of risks to water
quality, including mitigation of point-source PCS risks, BMPs for agricultural land to protect and
improve water quality, and forest land management activities.

5.2.1 Emergency Response Plan

Quickly identifying and obtaining information regarding spills  \WIF COMMISSION STRATEGIC
of hazardous materials within the Tier 1 area is an important FRAMEWORK, EFFECTIVE WIF
aspect of source water protection. For example, a petroleum  OPERATIONS GOAL #1:

spill may require temporarily shutting off withdrawals at the  , . .
Intake Facilities location as an enhanced precaution. Section 6 Develop and maintain
discusses monitoring for identifying petroleum at the Intake ~EMergency Response
Facilities and upstream. Having an emergency response plan  Plans and guide shared
will also be |mporta!'1.t .m the event of a wildfire in the vicinity Ownership with priority
of the Intake Facilities. Development of an emergency )

response plan is also recommended and should include the stakeholders.
following elements:

e QOutreach to emergency response partners to develop notification and response protocols
regarding the pipeline

e Additional tabletop emergency response exercises to identify appropriate actions given
hypothetical spills at bridge crossings of major roads and heavy rail, pipeline leaks, or
wildfires

e Development of an incident management team and standard operating procedures for
spills and wildfire events

The Emergency Response Plan will facilitate efficient response coordination, information sharing,
and identification of needed resources and management actions.

5.2.2 Agricultural Land

The Willamette Valley is heavily agricultural, including large sections of the watershed
immediately adjacent to the mainstem Willamette River. As discussed in Section 4.2, the Tier 1
area is 77% agricultural based on statewide land use data (Oregon Geographic Information
Council 2022). Therefore, prioritizing BMPs on agricultural land is important for an overall
watershed protection program.

ODA is required under the Agricultural Water Quality Management Act of 1993 to prevent and
control water pollution from agricultural activities. ODA developed Water Quality Management
Area Plans (Area Plans) throughout the state, including for the Lower Willamette, Middle
Willamette, and Yamhill River areas, which cover portions of the Tier 1 area. The plans include

Watershed Protection, Monitoring, and Outreach Plan 52 March 2024



requirements for maintaining vegetation, avoiding discharge of excess soil, manure, fertilizer or
other wastes, and other erosion control and runoff prevention practices.

In addition to programs required under the Area Plans, there are existing incentive programs
administered by ODA and SWCDs, including the following:

e The NRCS Environmental Quality Incentives Program (EQIP), which provides funding for
voluntary conservation activities on farmland including erosion control, no-till planting,
nutrient management, and cover cropping. As mentioned in Section 5.1.2, there is a
specific EQIP program focused on CAFOs in the Willamette Basin, including Yamhill,
Clackamas, and Marion Counties (within the Tier 1 area).

e The NRCS Regional Conservation Partnership Program (RCPP), which provides funding for
conservation activities by farmers, ranchers, and forest landowners. Projects in eight
critical areas are funded under the RCPP Critical Conservation Areas program and receive
50% of the total RCPP budget. One of these areas is known as Western Waters and
includes the Willamette River Basin.

Serving as a regional leader and collaborator in source water protection and assisting SWCDs and
watershed councils in connecting landowners to funding opportunities is a high priority for the
WIF Commission. Additionally, the WIF Commission should track changes to regulations and
permits associated with agricultural land in the Tier 1 area.

5.2.3 Septic System Management

Septic systems are potential sources of nutrients and bacteria to streams in the Willamette River
Basin. Over time, poorly maintained septic systems have the potential to increase the risk from
algal blooms and to degrade water quality. Counties have existing programs to identify and repair
failing septic systems. For example, Clackamas County has a Septic and On-site Wastewater
Program that regulates the installation, repair, and maintenance of septic systems. Working with
the counties in the Tier 1 area, in particular Clackamas, Yamhill, and Marion Counties, to identify
septic system locations and support the programs to repair failing septic systems is
recommended.

5.2.4 Forest Land

While the Tier 1 area is largely agricultural, protection activities on forest land are also important.
As discussed in Section 4.2, forest land makes up 11% of the Tier 1 area. Furthermore, the Tier 2
area is 59% forest land. The Western portion of the Yamhill River Subbasin, for example, is largely
forested. Forest management activities can affect water quality in a variety of ways, including
harvesting techniques and chemical applications.

Wildfires present specific water quality challenges. These include elevated turbidity, which can
increase the likelihood of producing DBPs, elevated nutrient loads resulting in higher likelihood
of algae blooms, and volatile organic carbon from water runoff from burned areas (Oregon Health
Authority 2022b). Additionally, while the class of firefighting foam widely used for wildfires and
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structural fires generally do not contain PFAS chemicals, PFAS-containing foam may be used if
there is liquid fuel in the structure or wildfire region-such as gas stations, or oil cans (New
Hampshire Department of Environmental Services 2023). Therefore, partnerships with
organizations promoting healthy forest management, including SWCDs, Watershed Councils, the
Oregon Small Woodlands Association, and Oregon State University Extension Service are
recommended. Such partnerships will also be useful for emergency response in the event of a
wildfire (Section 5.2.1).

5.2.5 Public Outreach and Education

Supporting existing education programs both monetarily and with staff time is recommended.
This could include education programs targeted for landowners, the general public, or K-12
students. Initial educational resources for the general public and students about the basic tenants
of source water protection could be made available on the WIF Commission website. As the WIF
Commission implements the Strategic Communication and Outreach Plan over time, additional
opportunities for focused outreach and education will be identified. For example, many
watershed councils and SWCDs have existing education programs that the WIF Commission could
support. The Strategic Communication and Outreach Plan is summarized in Section 7 and
available in full in Appendix 1-B. The WIF Commission should also invest in education of staff to
equip them to engage in future public outreach as needed, especially where subject matter is
rapidly evolving such as for contaminants of emerging concern and climate change.

5.2.6 Key Partnerships

Key partnerships for short-term water protection efforts WIE COMMISSION STRATEGIC

are identified below: FRAMEWORK, WATER QUALITY

PROTECTION GOAL #3:
e County emergency management departments for

Clackamas, Yamhill, and Marion Counties (these “promote information
counties make up the Tier 1 area, except for very

small portions of Washington and Polk Counties) eXChangeS amongst

stakeholders, tracking
relevant data on
emerging issues such as

e County Sheriff offices

e Fire and Rescue districts

e Oregon Office of Emergency Management contaminants, natural
e Oregon DEQ hazards, and regulatory
e ODOT changes.”

e Confederated Tribes of Grand Ronde
e Confederated Tribes of Siletz

e Confederated Tribes of Warm Springs
e Yamhill SWCD
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e Other SWCDs, particularly the Clackamas and Marion SWCDs, which include portions of
the Tier 1 area

e ODA

e Oregon Association of Nurseries

e Oregon Hazelnut Association

e Oregon Department of Forestry

e Commercial Timber (Stimson Lumber, Weyerhaeuser, Hampton Lumber)
e Oregon Small Woodlands Association

e Oregon State University Extension Service, including the Agriculture and Natural
Resources Extension, Forestry and Natural Resources Program, 4-H Youth Development
Program, and Fire Program

e Greater Yamhill Watershed Council
e Other Watershed Councils

0 There is not a watershed council covering the Tier 1 area outside the Greater
Yamhill Watershed Council. However, maintaining relationships with the Pudding
River Watershed Council and Molalla River Watch (for tributaries entering the
mainstem just downstream of the Intake Facilities) and watershed councils in the
Salem-Keizer area is recommended for connecting to overall Willamette River
Basin watershed protection programs.
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6 Watershed Monitoring

This section presents an overview of the proposed watershed monitoring plan to understand and
proactively manage source water quality over time. The monitoring plan includes a summary of
objectives, the parameters of interest, and sampling locations.

6.1 Monitoring Objectives
WIF COMMISSION STRATEGIC

The objectives of the watershed monitoring plan include the =~ FRAMEWORK, WATER QUALITY
following: PROTECTION GOAL #4:

e Serve as one component of the WIF Commission’s  INvest in monitoring
multi-barrier approach to delivering safe drinking technologies and

water. communication

e Support ongoing partnerships with watershed networks with upstream
stakeholders to promote awareness and stewardship and downstream

of a healthy watershed through targeted actions. . _
agencies and private

partners to detect and
provide early incident
notifications.”

e Assess source water quality to monitor water quality
trends.

e Allocate resources cost-effectively by prioritizing and
phasing recommended monitoring strategies.

6.2 Parameters of Interest

This monitoring plan focuses on parameters that will provide the most value for WTP operations
in the near and long-term. The suggested parameters included in the monitoring plan are listed
in Table 7. The parameters are separated by “drivers” to indicate the motivation for their
inclusion as well as their collection method (i.e., online, in-situ versus grab samples). Discussion
of the respective collection methods is addressed in Section 6.4. Baseline water quality
parameters are listed to establish the foundation of a source water monitoring program.
Additional parameters are included to monitor associated risks to the watershed and WTPs,
including algae and cyanobacteria, petroleum spills, and pollution associated with organic and
inorganic compounds. Further discussion on these parameters of interest can be found in
Appendix 2-E.
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Table 7: Monitoring Parameters of Interest

Driver Parameter Collection Method
Temperature

Conductivity

Baseline water quality DO
pH
Turbidity Online, in-situ

Chlorophyll-a

Algae and cyanobacteria risk :
Phycocyanin

Petroleum spill risk Hydrocarbon
Organics, DBP formation risk uv254
Algal enumerations

Algae and cyanobacteria risk -
Cyanotoxins

Fecal contamination risk (e.g., CAFOs,

. E. coli
septic systems)

Total nitrogen

Grab samples

Nitrate
Agricultural runoff Total phosphorus

Phosphate

Pesticides
Emerging contaminant PFAS

6.3 Sampling Locations and Frequency

Based on the objectives and key risks outlined above, the following locations are recommended
for monitoring: 1) the Intake Facilities, and 2) an upstream location in the Willamette River at
Newberg. The monitoring plan can be implemented in a phased approach. For the first phase,
establishing monitoring equipment at the intake should be prioritized to complement real-time
water treatment plant operations and decisions. Several logistical options exist for monitoring
source water quality directly at the intake, as discussed in Section 6.4. A secondary monitoring
location upstream, potentially near the existing USGS gage at Newberg (Gage 14197900), could
be a meaningful addition to help characterize watershed scale changes and trends, as well as
providing advance notification of upstream water quality conditions. Further discussion around
the recommended monitoring plan is included in Section 6.4. The recommended parameters,
sampling location, and sampling frequency are listed in Table 8. A visual summary of this
information, combined with the drivers and recommended collection methods from Table 7, is
provided in Figure 16.
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Table 8: Monitoring Locations of Interest

Parameter Location ‘ Frequency
Temperature Intake, upstream
Conductivity Intake, upstream
DO Intake, upstream
pH Intake, upstream
. Continuous, 15 minute
Turbidity Intake, upstream .
intervals
Chlorophyll-a Intake, upstream
Phycocyanin Intake, upstream
Hydrocarbon Intake
uv254 Intake
. Weekly from May to
Algal enumerations Intake October 31
E t ks f M
Cyanotoxins Intake very two weeks from Viay

to October 31

PFAS Intake, upstream
Pesticides Intake, upstream
E. coli Intake, upstream

Baseline sampling, monthly

Total nitrogen

Intake, upstream

for one year and following

Nitrate

Intake, upstream

storm events

Total phosphorus

Intake, upstream

Phosphate

Intake, upstream
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Temperature
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E. coli
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Total Nitrogen
Nitrate

Total phosphorus
Phosphate
Pesticides
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PFAS
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Figure 16: Schematic of Recommended Monitoring Locations, Parameters, Method, Frequency, and Drivers
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6.4 Technology and Methods

The recommendations for the monitoring outlined in Table 8 are separated by online/in-situ and
grab sample methods, discussed as follows.

6.4.1 Online/In-situ at the Intake

It is recommended that the online/in-situ parameters of interest listed in Table 8 are monitored
at the intake location. Online sampling allows for continuous, automatic sampling to assist with
real-time decision making. The recommendations from Table 8 were evaluated against the
existing infrastructure at the WRWTP Raw Water Vault and the planned infrastructure at the
WWSS Raw Water Facilities to determine if existing assets could be leveraged first. Gaps that
exist include dissolved oxygen, chlorophyll-a, and phycocyanin monitoring, as noted in Table 9.

Table 9: Intake Monitoring Gap Analysis

Included in WWSS Included in Existing WRWTP RW

Parameter RWF Design Vault Gap
Temperature Yes (Endress+Hauser) Yes No
Conductivity Yes (Endress+Hauser) N/A No

DO N/A N/A Yes, Gap
pH Yes (Endress+Hauser) Yes (Emerson Rosemount) No
Turbidity Yes (Endress+Hauser) Yes (.H?Ch Surface Scatter and No

Turbidimeter)

Chlorophyll-a N/A N/A Yes, Gap
Phycocyanin N/A N/A Yes, Gap
Hydrocarbon N/A Yes (Turner Designs TD-4100XD) No
uv254 Yes (RealTech M3000) | N/A No

It should be noted that the parameters identified that are not accounted for in either the WWSS
or WRWTP (DO, chlorophyll-a, phycocyanin) sampling are not required for regulatory
compliance. However, these parameters can often serve as early indicators of source water
change that could cause treatment plant upsets. Spikes in concentration of dissolved or
suspended organic matter can lead to reduced DO levels, which can be indicative of increased
municipal, agricultural, or industrial discharges or spills. In contrast, diurnal variations in DO that
include unusually high DO levels can indicate increased algal activity and can serve as an early
warning for harmful algal blooms. Low DO levels caused by excessive organic wastes or die-off of
algae blooms can result in anoxic conditions that could result in fish kills. Chlorophyll-a and
phycocyanin are typically surrogate parameters that are often included as part of a monitoring
approach to trigger more detailed analysis using microscopy or cyanotoxin sampling.

If additional instrumentation is desired, online/continuous monitoring could be achieved through
installing in-situ probes at a fixed elevation and location or on a monitoring buoy. The WWSS
Raw Water Facilities building design includes space for additional monitoring equipment, feed
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lines, and a raw water quality panel for source water monitoring at the intake. Continuous
monitoring is preferred to occur closer to the intake either using new sample lines or a monitoring
buoy in order to better characterize in-situ source water conditions. In either case, the equipment
can be connected to plant Supervisory Control and Data Acquisition (SCADA) system for data
management and analysis if preferred.

The instruments for monitoring the parameters of interest are available from vendors such as
YSI/Xylem, Hach, and In-Situ Systems. Depending on the vendor selected, monitoring probes can
be grouped together and placed in multi-parameter sondes, or probes can remain separate in
the river. If preferred, sample feed lines can feed flow cells and flow-through units for sampling.
However, in-situ sensors are typically preferred for more consistent representation of the raw
water sample. Table 10 describes example instruments recommended for monitoring the
parameters of interest, comparing different instrument types from YSI, Hach, and In-Situ
Systems. Each vendor package accommodates for future modularity, allowing instruments to be
added or removed over time as needs evolve.

For data management, each vendor supplied example includes a SCADA interface system,
allowing for the monitoring equipment at the intake to be tied into WTP SCADA for easier
operational tracking. If a SCADA connection is not desired, the monitoring equipment can
remotely connect to a telemetry unit and data can be stored in a vendor-managed cloud-based
data management platform. A vendor data management platform could additionally host WTP
SCADA and laboratory data if integration of all data is desired in a hosted system.

One additional option is coordinating with USGS to deploy and manage monitoring equipment at
the intake. This is discussed further in Section 6.7.1.
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Table 10: Example Monitoring Equipment
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6.4.2 Grab Samples at the Intake

Grab samples provide a snapshot in time for specific water quality parameters. They are collected
manually and typically analyzed in a laboratory. As part of the ongoing monitoring, it is
recommended that algal enumerations are performed from grab samples taken in the photic
(near-surface) zone, near the Intake Facilities. These samples should be collected weekly during
the growing season (May 1-October 31). Enumerations can be completed in-house, tailoring
methodology to available time while ensuring value of data, or by an external laboratory.
Turnaround time for an external laboratory can hinder data usefulness. An in-house FlowCam
could assist with automating the enumeration process. Enumerations should be completed to
the genus level with units of colony-forming units (CFU) per milliliter or cells per milliliter.
Enumeration frequency may be reduced once the biological succession is understood and
correlated to sonde-derived water quality parameters.

In addition to analyzing the phytoplankton community, grab samples should be regularly
analyzed for cyanotoxins. OHA requires cyanotoxin sampling for microcystin and
cylindrospermopsin at least once every two weeks during the growing season from May 1-
October 31 (Oregon Health Authority 2023a). It is recommended that the USEPA Method 546:
Determination of Total Microcystins and Nodularins in Drinking Water and Ambient Water by
Adda Enzyme-Linked Immunosorbent Assay (ELISA) only be used as a screening tool for
microcystins and nodularin in raw water. The ELISA method is both quicker and less expensive
than other methods, but it can lead to false positives in finished water (Aranda-Rodriguez, et al.
2015). It is recommended that Method 544: Determination of Microcystins and Nodularin in
Drinking Water by Solid Phase Extraction and Liquid Chromatography/Tandem Mass
Spectrometry (LC/MS/MS) be used for finished water samples and to confirm positive results
from the ELISA method for raw samples. Additionally, OHA has a recreational cyanobacteria
monitoring program, reporting source water exceedances above the state’s recreational advisory
levels (Table 11). There could be collaborative opportunities to provide additional monitoring
locations and the associated datasets, and to share resources. The WRWTP lab currently
performs routine cyanotoxin monitoring and there is a possibility the WWSS WTP could
collaborate on cyanotoxin monitoring. This is currently in discussion with OHA and should be
closely monitored.

Table 11: OHA Cyanotoxin Recreational Advisory Levels (Oregon Health Authority 2023b)

Recreational Advisory

Cyanotoxin Level (ug/L)
Microcystin £
Cylindrospermopsin 15
Anatoxin-a =

Saxitoxin g

Notes:
pg/L - micrograms per liter
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Lastly, a baseline screening is recommended to understand current system concentrations for
other contaminants including PFAS, pesticides, pathogens (e.g., E. coli), and nutrients. The results
of the baseline sampling would inform if regular additional sampling is needed. It is
recommended that grab samples are collected at or near the Intake Facilities monthly, with
additional grab samples collected after storm events, for at least one year: The purpose of the
additional samples following storm events is to understand watershed runoff contributions to
concentrations of the baseline screening parameters.

PFAS: To better help quantify potential background concentrations of PFAS outside of the
current UCMR5 required PFAS monitoring, method USEPA 533 can be leveraged to
measure 25 PFAS compounds, including 11 short chain compounds.

Pesticides: To help quantify baseline pesticide concentrations, analytical method USEPA
505 could be used to test for organohalide pesticides and polychlorinated biphenyls
(PCBs).

CAFOs: To help quantify potential impacts from the CAFOs, it could be beneficial to
sample for fecal indicators (i.e., E. coli or thermotolerant coliforms) and endocrine
disrupting parameters. Method USEPA 1604 can be used to test for thermotolerant
coliforms. This procedure can be performed in-house if an incubator above 38°C is
available, following the filtration paper method of USEPA 1604

Nutrients: To help quantify background nutrient concentrations, it is recommended to
sample total nitrogen, nitrate, total phosphorous, and phosphate. Note that total
nitrogen is determined as the sum of total Kjeldahl nitrogen (TKN), nitrate (NOs), and
nitrite (NO3). DEQ currently performs grab samples for these parameters at locations
along the Willamette River, including one 0.66 miles downstream of the Intake Facilities
(Figure 17). It is recommended that this baseline screening effort collects samples at the
Intake Facilities and compares them to the downstream DEQ dataset. If minimal
difference is observed, then DEQ data could potentially be relied upon for general
nutrient trending. If there are wide differences indicating a strong influence from a
downstream source, then supplementary grab samples may be needed. Regardless, there
could be potential opportunity for collaboration with DEQ, consistent with Section 5.2.6
(Key Stakeholders).
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Figure 17: Existing DEQ Sample Location

6.4.3 Monitoring Upstream

Additional recommendations are focused on installing a monitoring buoy upstream of the Intake
Facilities in the Newberg Pool and near the USGS gage (14197900). The objective of an additional
upstream monitoring buoy is to help characterize watershed scale changes and trends as well as
potentially serve as an early indicator for potential source water impacts.

For a monitoring buoy, it is recommended that the in-situ/online water quality parameters from
Table 7 are included. Additional instruments can be added as needed. The same YSI instruments
listed in Table 10 are applicable to remote buoy deployment, aside from the SCADA interface
system. A buoy would require telemetry for data transmittal. YSI does provide a cellular data
hosting platform for an annual fee. The deployment location for the proposed monitoring buoy
will need to be refined. A buoy in the river is possible but may require coordination with state
and federal agencies regarding permitting. Additional safety measures may need to be taken to
ensure the protection of a remote field device as well.

Prior to installing an upstream monitoring station, grab samples/hand sonde measurements
could be gathered. In place of permanent equipment, staff could collect monthly samples of the
baseline water quality parameters, chlorophyll-a, and phycocyanin with hand sondes. This could
help establish the water quality database and confirm the need for permanent online sensors.
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6.5 Operation and Maintenance

Water quality sensors require regular maintenance and calibration to ensure accurate, reliable
data collection. The steps below provide an overview of operations and maintenance (O&M)
needed to keep monitoring equipment working properly. Depending on the equipment,
maintenance schedules can range from weekly to every six months.

e Cleaning: It is important to keep the equipment clean to prevent any biofouling, dirt, or
river debris from interfering with the sensor measurements.

e Calibration: Calibrating sensors using a standard solution or by comparing the
instrument’s readings to those of a calibrated reference instrument ensures that they are
providing accurate measurements.

e Checking cables and connectors: The cable and connectors should be checked for any
damage or wear and tear that could affect the sensor performance.

e Sensor replacement: Manufacturers recommend replacement of water quality sensors
periodically (e.g., every 2-4 vyears). Refer to specific product user manual for
Recommended Replacement Time.

All manufacturer recommended maintenance schedules should be followed. For the first few
months of implementation, it is recommended the instrumentation be cleaned and checked
weekly as well as after large storm events to assess fouling and equipment health. This
maintenance schedule could decrease in frequency depending on findings. Calibration checks
should also be performed monthly at first but could decrease in frequency if minimal drift is
noticed.

Lastly, the vendors selected above offer a field services team to help with the installation and
commissioning of the equipment as well as troubleshooting. If the monitoring equipment is
installed via partnership with USGS, then USGS would be responsible for equipment
maintenance.

6.6 Data Management

The monitoring plan will generate large volumes of data and it is imperative that data
management best practices are followed. As the plan evolves and new locations or instruments
are included or removed, it is recommended that data storage, data types, and data organization
is reviewed. If data sources expand beyond the plant SCADA, such as implementing a remote
buoy with an online data service, there may be a desire for integrating all data sources into a
common platform. Additionally, there may be benefits in compiling plant SCADA output with lab
data into a common platform to facilitate data visualization and analyses or potential auto-report
generation.

If it is desired to share source water monitoring instrumentation resources between the WRWTP
and the WWSS WTP, it is important to account for data sharing between the facilities. It is
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recommended that discussions continue in determining the data sharing agreements and data
management interfaces. A web-based data viewing platform from a third party vendor is a
potential solution to consolidate multiple SCADA output for shared viewing. Additionally, it is
recommended to continue working towards enhanced communications and data sharing
amongst the various partners, especially to assist with emergency response.

6.7 Existing Programs and Partnerships

The monitoring strategy includes a discussion on building off existing programs and partnerships
to implement the proposed plan.

6.7.1 Incorporation with USGS Efforts

There is an opportunity to involve key partners prior to implementing the proposed monitoring
plan. The USGS is closely involved with monitoring water quantity and quality within the
Willamette River Basin. The basin was identified as an Integrated Water Science Basin by USGS,
with the goal to better understand the nexus between human and ecological demands. Due to
these shared interests, continued coordination with USGS could be beneficial to the long-term
success of this monitoring plan as well as better understanding of changing water quality within
the Willamette River Basin.

One option is to coordinate with USGS to deploy and manage the monitoring equipment. For the
immediate-term recommendations, USGS could deploy equipment at the Intake Facilities in place
of plant-operated equipment. Additionally, for the near-term upstream recommendations,
monitoring equipment could be co-located with the existing USGS gage (14197900) at Newberg.
In USGS/utility partnerships, USGS is typically able to bear about 25-40% of the total costs. USGS
would maintain the equipment and ensure data validation, while making the monitoring data
publicly accessible. If the USGS can add on to the existing gage station, this could simplify
permitting challenges and the implementation timeline. It is expected that a USGS/WIF
Commission partnership could take roughly 6 months to 1 year from planning to implementation
of the monitoring equipment. One potential challenge with this option is data integration with
plant and laboratory data, but customizable solutions could be pursued if interested.

6.7.2 Key stakeholders

Stakeholder involvement is a critical component to source water protection and its continued
success. Stakeholder actions have the ability to further improve the watershed, providing an
overall benefit of improving water quality. Prior efforts have identified local and regional
stakeholders (Appendix 2-A). It is recommended that communication continues with
stakeholders and collaborative opportunities are identified. As it pertains to the monitoring plan
recommendations, an implementation team could be organized, involving stakeholders and
across-organization team members to review information, share results, and establish goals.
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6.8 Future Recommendations

The monitoring plan recommendations outlined above should help assess source water quality,
identify trends and changes to water quality, and inform operational decisions. Continuous
sustained monitoring is important to ensure the monitoring plan continues to meet the WIF
Commission’s objectives. The following are future recommendations for consideration:

e Establish Thresholds or Triggers: The collected data should be regularly assessed, at least
qguarterly, to identify trends and changes to water quality. From this assessment,
correlations or thresholds may become evident that impact operational decisions.
Examples could include turbidity thresholds that inform coagulation dose changes or
chlorophyll-a concentrations to trigger additional monitoring.

e Evaluate Progress: Once the plan is implemented, it is recommended to establish routine
review points and milestones for capturing progress. An implementation team could be
organized, involving stakeholders and across-organization team members to review
information, share results, and establish goals. For example, routine review points could
include evaluating and tracking metrics regarding monitoring plan budgets and costs,
maintenance times, level of effort required by the operations team, and data gaps.

e Enhanced Monitoring: It is recommended that the parameters from the key parameters
of interest list (Table 7) are included in the initial implementation effort. The monitoring
plan can be extended to include additional parameters, if new drivers become apparent
or increased frequency, if concentration variability needs to be better understood. For
example, if taste and odors become a reoccurring challenge, algal enumeration data could
be correlated to the specific genera responsible for specific taste and odor compounds.
This targeted correlation could inform management and treatment decisions.
Additionally, if a new contaminant of interest emerges, additional monitoring may be
warranted.

e Future Updates: It is recommended that this plan is reviewed annually and that a
summary report is also prepared annually. Consider updating the monitoring plan and
strategies every 5 years as the plan is implemented and progress is evaluated over time.
However, the monitoring plan should be updated more frequently if large perturbations,
such as extreme weather events or hazardous events, occur. Future updates should also
consider the status of contaminants of emerging concern including PFAS chemicals,
microplastics, and PPCPs and others, based on guidance from regulatory agencies and
best practices being used by water providers. It is recommended to continue referencing
the AWWA G300 standard on source water protection for future updates.
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7 Strategic Communication and Outreach Plan

An important part of the MVVG strategic framework is identifying stakeholder engagement
activities to support in meeting those goals (Appendix 1-A). Since the MVVG document was
adopted, the WIF Commission has been investing in its stakeholder engagement strategy through
interviews with partner agency staff, their respective commissioners, and external stakeholders.
Key stakeholder groups that the WIF Commission has begun to engage include regional water
providers, elected officials, state agencies, non-governmental organizations, and the agricultural
and tribal communities.

The Communications & Stakeholder Engagement Plan (found in Appendix 1-B) outlines the
process the WIF Commission has already undertaken to build a strong foundation for its
stakeholder engagement. It also outlines recommended measures to address key water quality
risks including pollution from spills and accidental releases, agricultural run-off and pesticides,
septic systems, and wildfire events, while advancing initiatives like public information and
partnerships.

High priority engagement measures include 1) promoting information sharing about emergency
preparedness amongst operators, other water provider staff, and local emergency response
agencies and organizations; 2) prioritizing meetings with water providers and county and state
agencies to identify collaboration opportunities around water quality monitoring; and 3) working
with local agricultural and watershed groups to promote pollution prevention practices amongst
landowners. Further, it is recommended that the WIF Commission continue to keep in contact
with Tribal communities about source water protection to share information and identify
partnership opportunities.

Overall, one of the most significant, strategic recommendations is for the WIF Commission to
step into the role of a regional leader and collaborator in source water protection amongst water
providers and potentially other stakeholder groups. Through the Commission’s discussions with
water providers, it is clear there is a need to be filled to facilitate the sharing of monitoring data,
funding opportunities, and more. Positioning the WIF Commission as a leader and collaborative
resource supports the strategies identified in Section 5.2. These strategies focus on working with
partners with existing emergency response programs and landowner relationships to identify
source water protection projects within priority areas and to connect grant and loan
opportunities with projects ready for implementation. It is recommended the WIF Commission
address the need for this identified leadership gap.

The proposed engagement activities are broken down into phases. Those in Phase 1 are
recommended activities for the first year of Plan implementation. The information gathered, and
the partnerships formed, in Phase 1 will necessarily shape the timing and type of activities
performed in subsequent phases. Phasing is discussed in Section 8.3.2. This is also reflected in
the Communications & Stakeholder Engagement Plan that is attached in Appendix 1-B of this
document.

Watershed Protection, Monitoring, and Outreach Plan 69 March 2024



8 Implementation Plan

This section provides guidance on implementation of the Watershed Protection, Monitoring, and
Outreach Plan in the near and short term. Guidance includes cost estimates, funding
mechanisms, timing of activities by priority, and metrics to track progress during implementation.

8.1 Cost Estimates

8.1.1 Labor and Full Time Equivalents

The case study analysis conducted in Phase 2 (Appendix 2-E) included reviews of the source water
protection programs for two Oregon utilities, EWEB and the Clackamas River Water Providers
(CRWP). EWEB’s source protection program, as documented in its 2017 technical report, uses 2.5
full-time equivalents (Eugene Water & Electric Board 2017). CRWP has two staff members (a
Water Resources Manager and a Public Outreach and Education Coordinator) dedicated to
implementing source water protection strategies. It is recommended that the WIF Commission
consider one FTE focused on source water protection in the near term and evaluate the future
need for a second FTE.

8.1.2 Emergency Response Program

Annual non-labor costs for an emergency response program can be approximated at $50,000 per
year based on comparable programs from EWEB and CRWP. Initially, this would include activities
such as development of spill response protocol, tabletop exercises, and partner outreach and
coordination. As the program develops, this would also include acquisition of spill response
equipment such as booms, additional coordination with partners, tabletop exercises, and
potentially field emergency response drills.

8.1.3 Agricultural BMP Support and SWCD Collaboration

Annual non-labor costs for collaboration with SWCD partners and pursuing NRCS funding to
support water quality programs on agricultural land are estimated at $50,000. In the immediate
term (1-2 years), this would include activities such as convening meetings with local, county, and
state agencies focused on land management, providing matching funds for grants, and
supporting partners with existing programs based on their needs. As the collaboration
relationships develop, this work may shift to involve more direct support on preparation of grant
applications and supporting expansion or piloting of new programs.

8.1.4 Septic System Program

Annual non-labor costs for engagement with county septic system programs are estimated at
$10,000 per year. This program is recommended for the 2-5 year timeframe. WIF activities
focused on septic systems would include convening meetings with existing county programs to
identify collaboration opportunities, providing funds to existing county programs or directly to
outreach efforts, and connecting landowners or agricultural groups to county-level programs.
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8.1.5 Public Education

Annual non-labor costs for supporting existing and future public education programs are
estimated at $25,000. Initially, funds may be used to develop public education materials for the
WIF Commission website and to promote the use of the website. Education materials could be
on topics such as the following examples:

e Existing source water protection programs

e Landowner practices such as pesticide and fertilizer usage, pet waste cleanup, septic
programs, and land management

Over time, the funds may be leveraged to participate in and support existing education programs
from entities such as watershed councils and SWCDs.

8.1.6 Monitoring Costs

The estimated cost associated with the monitoring plan is separated by phase. The Immediate-
term (1-2 year) costs are shown below in Table 12, and include capital, reoccurring subscription
costs, and annual O&M estimates for the next 1, 5, and 10 years. Unburdened labor rates were
used to estimate only O&M costs associated with the maintenance tasks listed in Section 6.5.
Potential burdened labor costs were excluded given that these estimates have been developed
only for initial planning purposes. However, this makes an accurate, full cost comparison between
WIF Commission owned and operated equipment and a USGS collaboration difficult to execute
given the labor time involved in O&M costs for a WIF Commission deployed monitoring site. A
30% contingency was applied to the total estimated costs as well. This phase only includes
monitoring equipment at the plant intake and is estimated to cost between $200,000-$910,000
over the next 10 years, if all monitoring probes from Table 10 are purchased. The costs do not
yet include the installation method of the sensors at the Intake Facilities as this has not been
confirmed. Additionally, it was assumed that all samples could be analyzed at the WWSS WTP, so
additional sample costs from external labs were not included. Detailed cost estimates and
assumptions can be found in Appendix 1-C.
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Table 12: Intake Facilities—Immediate Implementation (1-2 Fiscal Year) Cost Estimate Comparison, in 2023

Dollars
Capital
Equipment Annual Total
Purchase  Subscription O&M Project

Cost Costs Costs Contingency Cost
In-Situ 1 year $42,000 SO $7,000 $15,000 $64,000
Systems | 5-year cumulative $70,000 SO $20,000 $27,000 $117,000
Quote 10-year cumulative $116,000 ) $37,000 $46,000 $199,000
1 year $72,000 $1,000 $7,000 $24,000 $104,000
YSI Quote | 5-year cumulative $120,000 $5,000 $20,000 $44,000 $189,000
10-year cumulative $200,000 $10,000 $37,000 $74,000 $321,000
1 year $141,000 $30,000 $7,000 $54,000 $232,000
Ql-|:c§the 5-year cumulative $188,000 $150,000 | $20,000 $108,000 $466,000
10-year cumulative $266,000 $299,000 | $37,000 $181,000 $783,000
1 year S0 $70,000 S0 $21,000 $91,000
USGS™ | 5-year cumulative $0 $350,000 $0 $105,000 | $455,000
10-year cumulative SO $700,000 SO $210,000 $910,000

Note:

[11USGS collaboration would result in USGS ownership of equipment. All other quotes listed result in
WIF Commission ownership of equipment.

Near-term (2-5 years) costs are shown below in Table 13, and include capital, reoccurring
subscription costs, and annual O&M estimates for the next 1, 5, and 10 years. Potential labor
costs were excluded given that these estimates have been developed for initial planning
purposes; however, this makes an accurate, full cost comparison between WIF Commission
owned and operated equipment and a USGS collaboration difficult to execute given the labor
time involved in O&M costs for a WIF Commission deployed monitoring site. Consistent with
Table 11, a 30% contingency was applied to the total estimated costs. This phase only includes
monitoring equipment for an upstream buoy and is estimated to cost around $155,000-$730,000
over the next 10 years, if all monitoring probes from Table 10 are purchased and implemented
starting in year 4. These costs would be additive to the prior phase costs. There is no year 1 cost
for this phase since it is assumed this would begin in the near-term (2-5 years). Additionally, it
was assumed that all samples could be analyzed at the WWSS WTP, so additional sample costs
from external labs were not included. Detailed cost estimates and assumptions can be found in
Appendix 1-C.
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Table 13: Upstream Location—Near-term (2-5 Fiscal Years) Cost Estimate Comparison, in 2023 Dollars

Capital
Equipment Annual Total
Purchase @ Subscription O&M Project
Cost Costs Costs Contingency Cost
In-Situ 1 year $0 $0 $0 $0 $0
Systems 5-year cumulative $18,000 $1,000 $20,000 $12,000 $50,000
Quote 10-year cumulative $64,000 $3,000 $53,000 $36,000 $155,000
1 year SO SO SO o) S0
YSI Quote | 5-year cumulative $92,000 $2,000 $20,000 $35,000 $148,000
10-year cumulative $172,000 $7,000 $53,000 $70,000 $301,000
1 year $0 $0 $0 $0 $0
USGSH 5-year cumulative S0 $210,000 S0 $63,000 $273,000
10-year cumulative SO $560,000 SO $168,000 $728,000
Note:

[11USGS collaboration would result in USGS ownership of equipment. All other quotes listed result in
WIF Commission ownership of equipment.

8.2 Funding Mechanisms

e Oregon Office of Emergency Management. Funding
through the Office of Emergency Management (OEM)
could be used to prepare for hazards, which could
include spills and wildfire. These grants include the
Emergency Management Performance Grant, Homeland
Security Grant Program and Hazard Mitigation
Assistance Grant. The EWEB plan (Eugene Water &
Electric Board 2017) notes that the organization has
received grants from Homeland Security and OEM for
emergency response planning, among other funding
sources.

WIF COMMISSION STRATEGIC
FRAMEWORK, WATER QUALITY
PROTECTION GOAL #2:

“Acquire grants,
loans, and funding in
support of source
water protection plan
implementation.”

e Oregon Watershed Enhancement Board. The Oregon Watershed Enhancement Board
(OWEB) provides a variety of funding opportunities which could be accessed by WIF
Commission members or, potentially, partner organizations external to the WIF
Commission (Oregon Watershed Enhancement Board 2023), including the following:

O Restoration Grants: Grants intended to protect watershed functions or restore
altered watershed functions.

0 Land Acquisition Grants: Entities including local government agencies are eligible
to apply for OWEB funding to acquire land from willing sellers to use for
maintaining or restoring habitat.
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0 Stakeholder Engagement Grants: These grants may be used to communicate and
engage with landowners regarding feasibility and benefits of restoration projects.

0 Small Grants Program: Small grants offered through OWEB provide up to $15,000
for restoration projects on private lands, such as streamside revegetation or
reducing upland erosion by modifying agricultural practices.

0 Operating Capacity: Operating Capacity grants are awarded to support the
operating costs of watershed organizations. These may be used by watershed
councils and Soil and Water Conservation Districts. The grants are intended to
allow for stakeholder engagement and restoration activities outside of the
organizations existing capacity (Oregon Watershed Enhancement Board n.d.). The
groups eligible for these grants are potential partners external to the WIF
Commission.

0 Monitoring Grants: These grants could be used to fund a wide range of watershed
related monitoring activities, including surveys of water quantity, water quality,
vegetation, macroinvertebrates, fish, or invasive species.

0 Technical Assistance Grants: There are two types of technical assistance grants
administered through OWEB. Technical Design and Engineering grants support the
technical design of a restoration project. Resource Assessment and Planning
grants fund development of an implementation plan for restoration projects.

0 Partner Technical Grants: These grants support existing partnerships in efforts
that lead to implementation of conservation actions. The grants are intended to
fund the development of a new or enhanced strategic action plan or support the
capacity and level of performance of an existing project. The grants can last up to
3 years and have a maximum value of $150,000.

0 Organization Collaboration Grants: This program offers grants to support new or
expanded collaborations to achieve ecological outcomes. The program supports
the evaluation of the organizational structure of collaborating organizations, or
the merger/consolidation of organizations. These grants cannot exceed $75,000.

e Clean Water State Revolving Fund, Oregon DEQ and USEPA. The Clean Water State
Revolving Fund provides low-interest (below-market rate) loans for water infrastructure
projects. Projects can include nonpoint source pollution management, stormwater
program enhancements, watershed pilot projects, and other activities relevant to
watershed protection.

e Nonpoint Source Implementation 319 Grants. Oregon DEQ administers this grant
program for watershed-based mitigation of nonpoint source pollutants (including
sediment, pesticides, and nutrients). The funding comes from the USEPA Clean Water Act
section 319 grants to the state. A watershed-based plan must be developed and approved
prior to implementation of projects associated with these funds.
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e Water Project Grants and Loans. OWRD administers grants for evaluating, planning, and
developing water projects that must have benefits for all of three categories: economic,
environmental, or social/cultural. Projects include conservation and streamflow
protection or restoration, as well as storage and distribution projects.

e Drinking Water Provider Partnership Grants. This program, a partnership between the
Geos Institute, USDA Forest Service, DEQ, Washington Department of Health, USEPA,
United States Bureau of Land Management, Freshwater Trust, and WildEarth Guardians,
provides grants for habitat conservation and restoration in municipal watersheds in the
Northwest United States (Oregon and Washington). Projects funded in 2023 included
creek restoration, watershed management, and floodplain enhancement. In 2020, there
were 13 funded projects totaling $400,000 in grant funding.

e Five Star and Urban Waters Restoration Grant Program, USEPA and National Fish and
Wildlife Foundation. This program is focused on environmental education and training
through wetland and stream restoration projects. Funding amounts ranged from
$250,000 to $50,000 in 2023.

e Environmental Education Grants Program, USEPA. This program funds projects focused
on environmental stewardship and awareness. Applicants must represent a local
education agency, state education or environmental agency, college or university,
501(c)(3) non-profit organization, noncommercial educational broadcasting agency or
tribal education agency. As such, the WIF Commission would need to collaborate with a
partner to access this grant program.

e Supplemental Environmental Projects. Oregon DEQ allows payments for projects
benefiting the environment or public health to offset up to 80% of the total for civil
penalties assessed by DEQ for violations of regulations (DEQ 2023). Example project types
include stream-bank restoration, construction of bioswales for filtration of stormwater,
and environmental education. The DEQ website (DEQ 2023) provides additional
information and a list of contacts for potential projects.

e United States Department of Agriculture Natural Resources Conservation Service
(USDA-NRCS) Programs. The USDA-NRCS is a key funder of conservation and water
quality programs on private agricultural and forest land. While the WIF Partners could not
apply for the funding directly, NRCS programs could be an important source of funding
for improved water quality practices in the Willamette Basin.

0 Environmental Quality Incentives Program (EQIP): EQIP provides financial and
technical assistance directly to agricultural and forest landowners to address a
wide range of natural resource priorities, including improved water quality.
Ongoing programs through EQIP include the following:

Erosion control in Orchards in Marion, Polk, Washington, and Yamihill
counties (USDA 2023a).
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Lower Willamette and North Coast AFOs: This program is focused on
efforts to reduce erosion and transport of elevated nutrients (phosphorus
and nitrogen) to surface water from AFOs in Clackamas, Clatsop, Columbia,
Marion, Multnomah, Polk, Tillamook, Washington, and Yamhill Counties
(USDA 2023b).

McKenzie Watershed Degraded Riparian Habitat: This program focuses on
improving water quality on the McKenzie River in Lane County by working
with landowners to implement programs such as establishment of
vegetation, weed control, and improving nutrient management (USDA
2023c¢).

Middle Willamette Water Quantity and Soil Quality: This program is
intended to address source water depletion and inefficient use of irrigation
water in Marion County (USDA 2023d).

Yambhill Partnership for Water Quality: This program is intended to address
transport of sediment, nutrients, and pathogens to surface water, and
source water depletion in Yamhill County (USDA 2023e).

O Regional Conservation Partnership Program (RCPP): RCPP provides funding for
conservation activities by farmers, ranchers, and forest landowners (USDA 2023f).
Projects in eight critical areas are funded under the RCPP Critical Conservation
Areas program and receive 50% of the total RCPP budget. One of these areas is
known as Western Waters and includes the Willamette River Basin (USDA 2020).
Projects outside these areas are also eligible for funding through RCPP. RCPP
funded projects include land management, conservation easements, and public
works or watershed-based projects. Projects are funded up to $10,000,000.

e The Safe Drinking Water Revolving Loan Fund (SDWRLF), also known as the Drinking
Water State Revolving Fund (DWSRF), is a partnership program between Business Oregon
and the OHA and is funded by the USEPA. The SDWRLF recently received new funding
from the Infrastructure Investment and Jobs Act (IlJA). The program has a January 15
deadline for the current call for Letters of Intent (LOIs). LOls are ranked, and top-scoring
communities are then provided a one-year window to submit an application. The SDWRLF
includes the following categories, including:

0 Drinking Water Source Protection Fund (DWSPF) projects: The DWSPF is a
program funded by the SDWRLF program focused on source water protection.
Eligible projects include: enhanced delineation of drinking water source areas,
enhanced assessment involving an inventory or evaluation of contaminant
sources, source water protection planning, and implementation of source water
protection strategies, such as public education, best management practices, and
pollution prevention projects. Projects are funded with loans of up to $100,000 or
grants of up to $50,000 (Oregon Health Authority 2023c).
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0 Infrastructure projects: Eligible projects include new water sources, treatment,
transmission (or repair/replacement of these elements of water supply),
instrumentation and measurement, safety improvements (e.g., seismic or security
upgrades), and projects which add to the reliability of critical assets (Oregon
Health Authority 2023d). These projects are funded with loans with repayment
terms up to 30 years. Projects greater than $6 million require additional levels of
approval. While this category of project is not directly related to source water
protection, a monitoring technology project may be applicable here.

8.3 Timeline

8.3.1 Emergency Response Program

We recommend development of an emergency response plan in the next 1-2 years. As described
in Section 5.2, activities should include outreach to emergency response partners, development
of an incidence response team and standard operating procedures, and additional tabletop
exercises regarding response planning.

8.3.2 Outreach

The recommendations for outreach are detailed in Appendix 1-B. Outreach efforts the WIF
Commission seeks to prioritize are identified in Appendix 1-B as Phase 1 outreach activities. These
activities will include foundational information gathering and will shape subsequent phases.
Activities in Phase 1 outreach activities include 1) convening information-sharing meetings with
water providers, 2) emergency preparedness activities, and 3) relationship building with
agricultural-related stakeholders. During Phase 1, it is also recommended the WIF Commission
focus on building its position as a regional leader and collaborator in source water protection,
with a priority focus on stakeholders in the Tier 1 area. In subsequent phases, the WIF
Commission should take an increasingly active role in coordinating grant applications along with
key partners and connecting landowners with grant funding and programs for implementing
restoration activities.

8.3.3 Monitoring

Itis recommended that the monitoring plan be implemented in two phases (immediate and near-
term) with the intention to allocate resources cost-effectively.

Immediate implementation (1-2 fiscal years) recommendations include sampling efforts at the
Intake Facilities. Implementation recommendations are further separated by online/in-situ and
grab sample methods as discussed in Section 6.4. The timeline for online/in-situ monitoring
depends greatly on the method chosen for installation of the sensors and data transmission. If
the sensors are deployed on a monitoring buoy and data is transmitted telemetrically,
implementation may be feasibly immediately. However, if new infrastructure is built to house
the sensors and connect them to the Intake Facilities, the implementation schedule may need to
be extended.
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Near-term implementation (2-5 fiscal years) recommendations are focused on installing a
monitoring buoy upstream of the Intake Facilities near the Newberg Pool and USGS gage
(14197900).

8.4 Key Performance Indicators

This section lists metrics that the WIF Commission should track to measure progress toward the
recommendations provided in this Plan. These recommendations are consistent with industry
standards and include metrics from the American Water Works Association Source Water
Protection Performance Metrics guidance document (American Water Works Association 2021).
The indicators are organized according to the goals outlined in the WIF Commission strategic plan
(Appendix 1-A). These indicators include both internal and external metrics.

8.4.1 Grants, Loans, and Funding

Internal metrics include the following:

e Hours (or FTEs) spent applying for grants and loans or administering grants and loans
received

e Grant or loan applications submitted
External metrics include the following:

e Grant or loan dollars leveraged through partnership relationships for source water
protection activities

e Grant or loan dollars matched
8.4.2 Enhanced Emergency Preparedness and Response

Internal metrics include the following:
e Hours (or FTEs) focused on emergency response planning
e |[sthere a formal Emergency Response Plan in place?
External metrics include the following:
e |[sthere active coordination with local and state emergency response agencies?
e Number of tabletop exercises and field drills per year

8.4.3 Information Exchange on Emerging Issues

Internal metrics include the following:

e Hours (or FTEs) focused on engaging on legislative matters
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e Hours (or FTEs) focused on tracking changes in land use, forestry practices, and water
quality permits

e Dollars spent for direct expenses to engage on these issues

External metrics include the following:

e New federal, state, or county programs, or changes to existing programs, identified to
support source water protection efforts

8.4.4 Outreach and Education

The metrics in this section apply to outreach and education efforts overall. Additional qualitative
and quantitative metrics pertaining to specific measures in the communication plan and specific
stakeholder groups are provided in Appendix 1-B.

Internal metrics include the following:

e Hours (or FTEs) focused on outreach and education

e Materials produced or updated for use in outreach efforts

External metrics include the following:
e Stakeholder points of contact
e Stakeholder meetings convened
e Stakeholder response rates

e Number of landowners engaged through partner organizations with WIF Commission
support

e Projects implemented through partner organizations with WIF Commission support

e Total area of watershed improvement projects implemented through partner
organizations with WIF Commission support

8.4.5 Monitoring Technology

Internal metrics include the following:
e Hours (or FTEs) focused on water quality monitoring and data analysis
e Dollars spent on monitoring technology and data management systems
External metrics include the following:

e Number of monitoring stations

e Quantity of data produced
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e Percent of sampling events meeting data quality objectives

e Water quality data trends, including:

(0]

O O O O O

(0]

Turbidity

Fecal indicators (E. coli or thermotolerant coliforms)
Nutrients (nitrogen and phosphorus)

Chlorophyll-a fluorescence

Dissolved oxygen

pH

PFAS

e Are data sharing agreements in place?
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9 Adaptive Management

This Watershed Protection, Monitoring, and Outreach  WIF COMMISSION STRATEGIC
Plan is intended to be a living document. The strategies = FRAMEWORK, WATER QUALITY
and recommendations outlined herein should be PROTECTION GOAL #1:
assessed annually, identifying whether progress has been
made on the key performance indicators. Activities that _
would support this annual assessment include review of & State and regionally
the monitoring plan and preparation of a monitoring supported source water

report summary. protection plan.”

The Watershed Protection, Monitoring, and Outreach

Plan should also be updated every five years to incorporate any major changes that may be
needed as the Plan is implemented. Updates should consider new or resolved water quality risks,
additional monitoring or emergency response programs, availability of new monitoring
technologies, additional funding opportunities, and partnership opportunities. The monitoring
plan may be updated outside of this schedule if large perturbations, such as extreme weather
events or hazardous events, occur.

“Develop and maintain
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https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas#:%7E:text=On%20March%2014%2C%202023%20%2C%20EPA,known%20as%20GenX%20Chemicals)%2C%20perfluorohexane
https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas#:%7E:text=On%20March%2014%2C%202023%20%2C%20EPA,known%20as%20GenX%20Chemicals)%2C%20perfluorohexane
https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas#:%7E:text=On%20March%2014%2C%202023%20%2C%20EPA,known%20as%20GenX%20Chemicals)%2C%20perfluorohexane
https://or.water.usgs.gov/projs_dir/habs/lakeprofiler.html?site=444306122144600
http://dx.doi.org/10.3133/ofr20131246
https://www.tvwd.org/sites/default/files/fileattachments/district/page/2082/wif_strategic_plan-2021-08-03.pdf
https://www.tvwd.org/sites/default/files/fileattachments/district/page/2082/wif_strategic_plan-2021-08-03.pdf
https://pubs.usgs.gov/pp/1794/a/chapters/pp1794a_chapter03.pdf
https://www.who.int/publications/i/item/9789241516198
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OVERVIEW

Willomette River Watershed

The Willamette River is the heart of our areaq, supplying water to support people,
agriculture, industry, forest land, native plants, fish, wildlife habitat, and more. It

defines our region and the communities we call home and is a natural treasure

of Oregon.

The Willamette River is the largest
watershed in Oregon and the 13th
largest river in the nation by volume.
The Willamette River spans 190-mile
stretch and begins near the City of
Eugene and ends at the confluence of
the Columbia River in North Portland.
One of its sources is Waldo Lake, which
is recognized as one of the purest
water bodies in the world. It is uniquely
and entirely contained by the Cascade
Mountain Range to the east and the

Coast Range to the west.

The Willamette River basin has 13
tributaries that feed into the main

stem river. The Willamette Valley area
is home to 70 percent of Oregon'’s
population and more than one million
acres are devoted to agriculture in the

Willamette Basin.

Protecting the health of the Willamette
River is an essential responsibility of

this and future generations and is an
essential need for the wellbeing of our
region. Many organizations, agencies,
and partners work together to protect
the health and water quality of our
river. The Willamette River Intake Facility
Commission is proud to be amongst
these leaders with a mission to provide
an expanded drinking water supply

to the Tualatin Valley Water District,

and the cities of Wilsonville, Sherwood,

Hillsboro, Tigard, and Beaverton.

Through the commitments made in
the Mission, Vision, Values and Goals
outlined within, we celebrate our
mission and purpose to deliver quality

drinking water for our communities.




FORWARD

WIF Commission

The WIF Commission is responsible for oversight
of the management and operation of the
Willamette Intake Facilities (Intake Facilities).
The Intake Facilities are a critical component
serving the Willamette River Water Treatment
Plant now and the Willamette Water Supply
System in the future. The Intake Facilities draw
water from the Willamette River for freatment
at the Willamette River Water Treatment

Plant through a multi-step treatment facility
and delivery to the cities of Wilsonville

and Sherwood. In the future, the Intake
Facilities will also provide water supply to the
Willamette Water Supply System for treatment
at its state-of-the-art freatment facility and
delivery to the service areas of TVWD and the

cities of Hillsboro and Beaverton.

The WIF Commission has established a strong
model for shared ownership of a critical water
supply asset, the Intake Facilities, vital to the
drinking water supply for the region. The WIF

Commission is a partnership formed under

ORS Chapter 190 between: the Tualatin Valley
Water District, and the cities of Wilsonville,

Sherwood, Hillsboro, Tigard, and Beaverton.

The WIF Commission must work effectively to
address a mulfitude of impacts and needs
associated with the water rights, watershed
protection, stakeholder collaboration, and

Intake Facilities operations.

The WIF Commission Mission, Vision, Values
and Goals were developed in 2020-21 by a
WIF Commission Working Group. The Working
Group was composed of members of the
Commission Management, Operations, and
Finance Committees. The framework defined
within serves as the core framework for annual

planning and effective decision making.
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PILLARS

VALUES

VISION

TABLE OF CONTENTS /

Key Elements of Our
Strategic Framework

Why the Commission exists including
its purpose and critical function.

VISION

An aspirational view of what the
Commission will achieve in the future.

VALUES

The Commission’s foundational character including
how it conducts business and how it is perceived.

PILLARS

Strategic pillars hold up the mission and
vision and give focus to the goals.

GOALS

The Commission’s prioritized areas of focus that
will drive strategies and actions to achieve our
Mission, Vision, and Values.




GOALS

MISSION VISION  VALUES PILLARS

CONTENTS

To responsibly secure a safe and
reliable Willamette River drinking
water supply for our communities.




GOALS

PILLARS

MISSION  VISION  VALUES

CONTENTS

Vision
To become a frusted steward of
the Willamette River watershed.

We apply science, innovation and advocacy
for resilient and clean water stewardship.

We improve awareness, provide education
and build support for watershed protection.

We advocate at all levels for investment and
policy to protect drinking water source quality.
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GOALS

PILLARS

MISSION  VISION  VALUES

CONTENTS

Values

To conduct business in
a manner that is unified,
responsible and reliable.

Unified

We are devoted to
creating cooperative
and inclusive decision-
making environments
where WIF Commission
partners input is
respected.

Responsible

We are dedicated
to cost-effective and
responsible water
management.

Reliable

We are committed
to data-driven and
science-based
decision making.




GOALS

PILLARS

MISSION  VISION  VALUES

CONTENTS

The Three Pillars

The sirategic pillars hold up the Mission and Vision and give focus 1o the goals.

A
" ey

Water Quality Water Supply Effec’rivc? WIF
Protection Stewardship Operations

We engage in addressing We pursue access to We are dedicated to effective
existing, emerging and potential reliable water supply to utility management to
risks that may impact water meet the needs of the deliver consistent operations
quality at the intake facility region and participating and quality service to our
ahead of tfreatment. agencies. communities.




GOALS

PILLARS

MISSION  VISION  VALUES

CONTENTS

Water Quality
Protection

We engage in addressing existing,
emerging and potential risks that may
impact water quality at the intake facility
ahead of treatment.

Goals

Develop and maintain a state and regionally
supported source water protection plan.

Acquire grants, loans, and funding in support of
source water protection plan implementation.

Promote information exchange amongst stakeholders,
tracking relevant data on emerging issues such as
contaminants, natural hazards, and regulatory changes.

Lead outreach and education on the Willamette River Basin
history and current and future needs for protection.

Give members of the WIF Commission resources to enable
them to serve as water quality experts and representatives
of WIF Commission interests.

Invest in monitoring technology and communication networks
with upstream and downstream agencies and private
partners to detect and provide early incident notifications.




Goals

Engage proactively with regulatory agencies
on water supply heeds and future demands.

GOALS

Foster relationships with the State and Federal
agencies to proactively address water supply
shortage scenarios and develop cooperative
agreements.

PILLARS

Periodically collect water demand forecasting
information from partner agencies

to support operational planning and decision
making.

quller S U p ply Engage proactively with dissenting or
. potentially opposing stakeholders.
Stewq rds h I p Develop curtailment plans that enhance
preparedness for water scarcity scenarios
We pursue access to reliable water supply and are adopted by the Board.
to meet the needs of the region and

participating agencies.
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Effective WIF
Operations

We are dedicated to effective utility
management to deliver consistent
operations and quality service to
our communities.

Goals

Develop and maintain Operations, Curtailment,
and Emergency Response Plans and guide
shared ownership with priority stakeholders.

Ease decision making on prioritized
investments using strategic asset management
and Capital Improvement Program best
practices.

Preserve a cooperative team dynamic among
WIF members through regular knowledge
exchange workshops and retreats.
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Developed by the Willamette Intake Facility Commission (WIF Commission) Mission, Vision, Values
& Goals Working Group in 2020-21 and adopted by the WIF Commission Board in Summer 2021.
The WIF Commission is a coalition of Mid-Willamette River drinking water agencies.

Contact Us: (503) 941.4551 WIF@TVWD.org
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Intfroduction

Effective communications and stakeholder engagement invites interested parties to
provide meaningful input that can shape public issues they care about. This input helps
leaders and decision-makers better understand the perspectives, opinions, and concerns
of its stakeholders. For purposes of this document, Stakeholder is defined as an individual
or organization with an interest or concern in source water protection, drinking water,
water quality, or related issues.

Stakeholder input can offer previously unknown insights to decision-makers that are key
to project success. Creating a strong and consistent project narrative can help stop the
spread of misinformation amongst stakeholders before it starts. In terms of this initiative,
stakeholder engagement provides a myriad of valuable opportunities for the Willamette
Intake Facilities Commission (Commission or WIF Commission) to form relationships and
glean information that promote the protection and preservation of the Willamette River
Watershed.

In the following pages, we outline the processes the WIF Commission has undergone
to identify, prioritize, and engage stakeholders; key elements of the Commission’s
visual brand to elevate its mission; and high-level strategies to continue stakeholder
engagement. The purposes of this document are listed below.

1. Thisis aliving document and will change as more information is uncovered
and current circumstances evolve.

2. Thisis arecord of past stakeholder activities and recommended
engagement strategies to support the overall goals in the WIF Commission
strategic plan.

3. This promotes consistency in the understanding of who, when, how, and
with which messaging communications will occur.

This is an internal document. Some content may be shared externally as deemed
appropriate by the Commission.




Background Information

The Commission is a forward-thinking partnership between six
agencies: the cities of Hillsboro, Wilsonville, Tigard, Sherwood,

and Beaverton, and the Tualatin Valley Water District (TVWD). The
Commission’s mission is to responsibly secure a safe and reliable
Willamette River drinking water supply for its communities. Source
water protection is the first step to promoting high-quality water at
the tap.

The Commission is responsible for oversight of the management
and operation of the Willamette Intake Facilities (Intake Facilities).
The Intake Facilities draw water from the Willamette River for
freatment at the Willamette River Water Treatment Plant. Treated
drinking water is then delivered to approximately 40,000 residents
in Wilsonville and Sherwood.

In the future, the intake facilities will also send water to the
Willamette Water Supply System for treatment at its state-of-the-
art facility and deliver it to another 400,000 customers. This will offer
TVWD and the cities of Hillsboro and Beaverton (and potentially
other water suppliers in the future) access to another water supply
designed to meet future demand and offer security in the case of
a large-scale emergency such as an earthquake.

The Need

With a shifting climate, dwindling surface water supplies, and a
growing region, we know that thoughtfully managing our water
resources is more critical than ever.

The Willamette River is the heart of the region, supplying water

to support people, agriculture, industry, forest land, wildlife,
recreation, and more. Seventy percent of Oregonians live in the
Willamette Valley and more than one million acres are devoted
to agriculture in the Willamette Basin. The Willamette River defines
the region and is a natural treasure. Its vitality is key to the health
of our communities. Protecting and preserving it is a responsibility
that the WIF Commission is proud to share.

Funding for the WIF Commission

Funding comes from the six partner agencies: TVWD, Hillsboro,
Beaverton, Wilsonville, Sherwood, and Tigard. The WIF Commission
is exploring other funding options (including grants and loans)

to supplement the WIF partners' investments that support this
initiative.
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WILLAMETTE INTAKE FACILITIES COMMISSION

Mission, Vision, Values, & Goals

In 2020, the WIF Commission developed its mission, vision, values, and goals (MVVG) in a robust strategic planning process. Elements
of the MVVG are referenced in this document and continually inform the stakeholder engagement approaches undertaken by the
Commission. See Appendix 1-A to view the full Strategic Plan.

Mission Vision
To responsibly secure a safe and reliable Willomette To become a trusted steward of the Willamette River
River drinking water supply for our communities. watershed.

e We apply science, innovation, and advocacy for resilient
and clean water stewardship.

* We improve awareness, provide education, and build

support for watershed protection.

Pillars e We advocate at all levels for investment and policy to

These are the three Pillars that uphold the Mission protect drinking water source quality.

and Vision of the WIF Commission’s Strategic Plan.

WATER QUALITY PROTECTION WATER SUPPLY STEWARDSHIP EFFECTIVE WIF OPERATIONS

We engage in addressing We pursue access to reliable We are dedicated to

existing, emerging, and water supply to meet the effective utility management
potential risks that may needs of the region and to deliver consistent
impact water quality af participating agencies. operations and quality
the intake facility ahead of service to our communities.
freatment.
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WILLAMETTE INTAKE FACILITIES COMMISSION

The Stakeholder
Mapping Process

After the Commission established its MVVG, the partners
embarked on a stakeholder mapping analysis to determine the
level of engagement for each stakeholder group based on their
interest and level of influence.

Stakeholder mapping is a widely used tool to define, understand,

and manage stakeholder groups. The Commission undertook a
three-step approach in the mapping process:

1. They brainstormed all stakeholders with an interest in the
project objective.

2. They clarified the interest and influence level of each
stakeholder group.

3. The WIF Commission identified the areas of interests and
concerns for each stakeholder group during this process.

The outcome was a comprehensive list of stakeholders, in
addition to insights on how to best partner with them and meet
their needs and interests. The Commission will continue to seek
out partnerships with other entities that share a common interest
in protecting and preserving the Willamette River watershed.

COMMUNICATIONS & STAKEHOLDER ENGAGEMENT PLAN

POWER

INTEREST

This chart helped guide the stakeholder mapping process.




Stakeholder Identification

A stakeholder is an individual or organization with an interest or
concern in source water protection, drinking water, water quality,
or related issues. Stakeholders can be both internal—those
working within the organization—or external. Through thorough
vetting, the WIF Commission identified the stakeholders below as
high priority at this juncture. Stakeholders will change as the WIF

O

WATER
RESOURCES
AGENCIES

INTERNAL
PARTNERS

Commission develops.

Water Resources Agencies

City of Adair Villoge

City of Corvallis

Eugene Water & Electric Board
City of Newberg

City of Salem

Meftropolitan Wastewater
Management Commission

Portland Bureau of
Environmental Services

City of Albany

Agricultural Sector

Oregon Farm Bureau
Oregon Association of Nurseries

Associated Oregon
Hazelnut Industries

Oregon Department of
Agriculture

Yamhill Soil & Water
Conservation District

Natural Resource
Conservation Service

Oregon State University Extension

Government Agencies

Oregon Department of
Environmental Quality

U.S. Geological Survey

Oregon Watershed
Enhancement Board

Oregon Health Authority

Oregon Water Resources
Department

U.S. Army Corps of Engineers
Oregon Dept of Fish & Wildlife

Environmental Groups

Trout Unlimited
Willamette Partnership
Willamette Riverkeeper
Tualatin Riverkeepers

Internal Partners

Commissioners from each WIF
Partner Agency

WIF Commission Partner
Agency Staff

GOVERNMENT
SECTOR

ENVIRONMENTAL
GROUPS

Tribal Governments

Confederated Tribes
of Grande Ronde

Confederated Tribes
of Siletz

Confederated Tribe
of Warm Springs

FR

TRIBAL
GOVERNMENTS

It is recommended the public, media, elected officials, and others
outside this list are engaged as the Commission’s capacity grows.




Preparing for

Stakeholder Engagement

To prepare for engaging external stakeholders, the Commission
conducted interviews with the Partner Agencies’ staff and each
respective Commissioner. The goals of these conversations

were to get feedback on: 1) what success looks like in terms of
stakeholder engagement; 2) what challenges and opportunities
exist in terms of engaging stakeholders about source water
protection in the Willamette River; and 3) source water protection
priorities. Here are the questions that were asked of each group in
virtual discussions held in late 2022.

Agency Staff Questions

What would successful relationships with key stakeholders
look like?

Are any key stakeholders missing from the list¢

What are effective ways to engage key stakeholders over the
life of this program?

What challenges do you see in terms of engaging key
stakeholderse

What are your priorities relative to source water protection/
stakeholder engagement?e

Commissioner Questions

What concerns do you have regarding protecting the
Willamette River as a drinking water supply?

What concerns do you hear from your community about
water quality/source water risks in the Willamette Rivere

What opportunities do you see to protect the Willamette River
for drinking water?

Which types of stakeholders should the WIF engage with to
protect the watershed?

What challenges do you foresee re: stakeholder
engagement?

What is your level of anticipated engagement?




WILLAMETTE INTAKE FACILITIES COMMISSION

What We Learned

The conversations with the Partner Agencies’ staff and each respective Commissioner
revealed five key themes. These themes inform the recommendations for strategies later
in this Plan.

PARTNERSHIP BUILDING

This initiative presents opportunities for building long-lasting and trusting relationships, coalition building, and
coordination with state and federal agencies to explore funding opportunities.

WATER RIGHTS AND FUNDING

Water rights for each partner agency is important to recognize and be sensitive to, and securing funding helps
motivate organizations to be engaged.

STRATEGIES AND TACTICS

Stakeholders will benefit from concise, tailored messaging. Given limited time and resources, building on existing
resources and meetings, in addition to WIF-hosted meetings for information sharing, will promote success.

WATER QUALITY AND PRESERVATION

Water quality monitoring, response to water contamination (eg. from a spill), agricultural run off or dumping,
and pollution from recreation were areas of concern to be addressed.

OTHER TOPICS

Stakeholders including agriculturalists, recreators, landowners on the river, farmers, and the media should be
engaged strategically when appropriate.

COMMUNICATIONS & STAKEHOLDER ENGAGEMENT PLAN




Master Messaging

Master messaging refers to high-level, branded key

points that communicate the most important aspects

of an initiative. They relay the core functions of the WIF
Commission, including who we are, what we do, and
who we serve. The key messaging below is outlined in a
Frequently Asked Questions format. Master messaging

is a tool to be used to promote consistent messaging,
writing, and speaking as it pertains to the WIF Commission's
work. The messages below will be updated as the WIF
Commission evolves, and as stakeholder relationships and
circumstances grow and change.

COMMUNICATIONS & STAKEHOLDER ENGAGEMENT PLAN



Frequently Asked Questions

Background

The WIF Commission is a unique and forward-thinking partnership between six agencies: TVWD and
the cities of Hillsboro, Wilsonville, Tigard, Sherwood, and Beaverton. The WIF Commission’s mission is
to responsibly secure a safe and reliable Willamette River drinking water supply for its communities.

The Commission owns, manages, and operates the Intake Facilities, which draw water from the
Willamette River for freatment at the Willamette River Water Treatment Plant. Treated drinking water
is currently delivered to approximately 40,000 customers in Wilsonville and Sherwood.

In 2026, the Intake Facilities will also serve the new Willamette Water Supply System for freatment

at its state-of-the-art facility (WWSS Water Treatment Plant,) and deliver drinking water to another
400,000 customers. This will give TVWD and the cities of Hillsboro and Beaverton an additional source
of water supply to meet future demand and provide resiliency for the region in the event of a large-
scale emergency, such as an earthquake.

The WIF Commission’s vision is to become a frusted steward of the Willamette River watershed.

In that vein, we are undertaking the development of the Watershed Protection, Monitoring, and
Outreach Plan (the Project). As the name suggests, the Project will eventually include a suite of
activities that aim to further protect and preserve the Willamette River as a drinking water source for
the region.

10



Freguently Asked Questions

What does Source Water Protection mean?

Source water refers to sources of water (such as rivers, streams,

lakes, reservoirs, springs, and groundwater) that provide water

to public drinking water supplies and private wells. Source water
protection includes a wide array of actions and activities aimed

at safeguarding, maintaining, and/or improving the quality and/or
quantity of sources of drinking water. These can be actions directly at
the source or within its contributing areaq, like a watershed or aquifer.
Types of activities depend on the type of source being protected
(e.g., groundwater, reservoir, or river).

What is the Watershed Protection, Monitoring, and

Ovtreach Project?

The Project aims to support and enhance the ongoing protection
and preservation of the Willamette River as a drinking water source
for the region. The WIF Commission will undertake a variety of long-
and short-term activities fo achieve this goal. Protection activities will
center around the following themes:

e Engage in outreach and education initiatives and
partnership-building

¢ Promote information exchange amongst stakeholders
to track data onissues such as pollutants, hazards, and
policy changes

e Acquire grants, loans, and other funding for source water
protection projects

* Investin monitoring technology and communications
networks to identify emergencies and contamination
events within the Willamette River, protecting public health.

3. Why is this Project needed?

Safe drinking water is a result of effective treatment and well
managed distribution systems, but it is also dependent upon high-
quality sources of water. Source water protection is one of the first
critical barriers to drinking water contamination(AWWA, 2023). The
potential for contamination grows as urbanization and industrial
development expand. Other challenges like a shifting climate,
reduced surface and groundwater supplies, and a growing
Willamette Valley region require us to take steps now to help secure
enough water to support our growing communities and to be
prepared in the case of an emergency event.

Is it safe to use the Willamette River as a drinking water source?
Yes. The City of Wilsonville has been using the Willamette River as a
drinking water source since 2002, and the City of Sherwood since
2011. Extensive testing conducted on the Willamette River has shown
it fo be a high quality and highly freatable source for drinking water.
Annual water quality reports from both cities show their drinking
water meets or exceeds state and federal water quality standards.

What are the benefits of protecting the Willamette River as a
drinking water source?

As the region experiences irregular storm events, prolonged dry
seasons, a growing community, and shrinking groundwater supplies,
new water supplies are needed to ensure a resilient future. Securing
the Willamette River as a drinking water source offers several benefits
to the region:

Excellent finished water quality

A more seismically resilient supply

Ownership and confrol of the supply by local agencies and cities
Year-round reliability

A healthier natural ecosystem for the benefit of all river users




Frequently Asked Questions

6. Who funds this Project?

The Project is funded by the WIF Commission’s six agency partners:
TVWD, and the cities of Hillsboro, Wilsonville, Tigard, Sherwood,
and Beaverton. The WIF Commission is also exploring other funding
options to support the WIF Commission’s initiatives.

Where will protection and enhancement activities be
performed?

While we aim o preserve and enhance the health of the enfire
Willamette River Basin, many activities associated with this Project
will be specifically focused on the stretch of river between Wilsonville
and Salem, which is nearest to the Willamette Intake Facility located
at Wilsonville.

Which cities receive drinking water from the Willamette
currently?

The City of Wilsonville has been using the Willamette River as a
drinking water source since 2002, and the City of Sherwood since
2011. Extensive testing of the Willamette River has shown it to be

a safe drinking water source. TVWD and the cities of Hillsboro and
Beaverton are slated to begin receiving water in 2026 via the new
Willamette Water Supply System.

How will the Project benefit public health?

We're committed to supporting a healthy Willamette River. The
Commission will identify existing, emerging, and potential risks that
may impact water quality prior to treatment. Through increased
partner communications and monitoring technology, we can identify
a contamination event more efficiently and earlier, promoting the
health of our communities. Protecting the river as a drinking water
source will also help to keep it enjoyable for all users and protect the
health of the natural environment.

10. Doesn’'t DEQ already set standards for water quality in the

11.

Willamette River?

For decades, DEQ has done extensive source water protection work
to promote high-quality drinking water in Oregon. We know that it

is challenging for one organization to do it alone. The health of the
Willamette River is everyone's responsibility. Through this Project, we
will support DEQ’s vital efforts to maintain a safe and reliable water

supply.

How is this related to the Willamette Water Supply System
(WWSS)?

The Willamette Water Supply System is slated for completion in 2026.
It is a drinking water infrastructure system that will provide treated
wafter from the Willamette River to TVWD, Hillsboro, and Beaverton
with a seismically resilient water supply designed to meet future
demand and provide an additional drinking water supply in case of
an emergency event. The WWSS will provide an additional source
of safe water to more than 400,000 customers. This Project directly
addresses the quality of the source water for these customers.




Frequently Asked Questions

Specific for Stakeholder Groups

1. Will source water protection activities prevent what | can do
on my property?
We want to learn from, listen to, and collaborate with other
interested stakeholders, including property owners and rivers users.
The health of the Willamette River is key to the wellbeing of our
region. The WIF Commission is a resource for property owners,
helping to equip them with information about how to best protect
the river’'s health.

2. Will there be limits to what recreation activities can be done
on the Willamette?
We understand there is a careful balance required between
promoting the health of the river and the interests of recreationalists
who enjoy its benefits. We're committed to working closely with
recreationists to listen, learn, and collaborate on mutually beneficial
source water protection efforts.

3. How will this impact drinking water providers?
Clean source water benefits all drinking water providers. The WIF
Commission hopes to collaborate with drinking water providers
to find innovative solutions to protect the Willamette River and
safeguard a sustainable water future for our region and customers.

4. How will this Project impact the agriculture community?
We are committed to building strong partnerships with the
agricultural community and engaging in continuous communication
as the Project takes shape to identify mutually beneficial land and
agricultural management practices. Together we can protect the
Willamette River for agriculture and safeguard a sustainable water
future for our region.

5. How will source water protection activities impact the

tribal community?

Salmon, in particular, have great cultural, economic, and recreational
significance in the Willamette Valley. Maintaining the health and
vitality of the Willamette River positively impacts the entire natural
ecosystem, including various fish species that some communities rely
on for sustenance. We are committed to partnering with the tribal
community to learn, listen, and find innovative solutions to promote
the river’s vitality for decades.

Will source water protection activities raise customers’ drinking
water rates?

Protection of drinking source water is a core function and operational
expense of all water providers as contaminants must be either
prevented or treated for drinking water. Impacts to drinking water rates
will be determined as source water protection initiatives are identified.
Protecting source water from contamination helps reduce treatment
costs and may avoid or defer the need for complex freatment.

Are there funding opportunities available from the WIF
Commission?

At this tfime funding opportunities have not been developed. The
WIF Commission is committed to seeking out grants, loans, and other
funding for source water protection initiatives and implementation.
The Commission would like to learn more about funding needs of
stakeholders/potential partners in order to advance shared goals
aimed at safeguarding, maintaining, and improving the quality
and/or quantity of sources of drinking water where funding could

be leveraged.




Brand |dentity

Effective brands inspire trust and confidence, and reflect
your mission, vision, and core values. The following section
is designed to ensure consistent use of the Commission’s
brand across communication materials. This promotes
alignment in brand use across partner agencies.
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Brand Identity

Logo COLOR BLACK

The logo is a symbol of our identity, a
creative illustration of our commitment to
holistic watershed health. The logomark
showcases our collaboration efforts that
center around the watershed. The colors
and gradients give a modern represention
of the natural Pacific Northwest region
colors.

REVERSE WHITE

This logo also has all-black, all-white and
reverse color options dependent on the
background where it's being used.

Color Palette PRIMARY

The use of color on communication
materials should be limited to the
approved brand colors using the primary

alette and accent colors RO G122 B145 R71 G168 B191 R158 G181 B181 R3 G15B38
P ’ C87 M39 Y34 K5 Cé68 M16 Y20 KO C39 M19 Y26 KO C90 M80 Y54 K71
HEX: #007A91 HEX: #47A8BF HEX: #9EB5BS HEX: #030F26

Colors are listed in several color formes.

CMYK is used for print, RGB are used for
digital, and HEX numbers are used for web, ACCENTS
email, video, and any other on screen use.

R138 G194 B64 R74 G61B115
C51 M2 Y100 KO C83 M86 Y27 K13
HEX: #8AC240 HEX: #4A3D73




Brand Identity

Typography Century Gothic

. Century Gothic R I Century Gothic Itali
Century Gothic is used on all branded Aggb%ém% e Reguar Aggblg;m% e
collateral such as recruiting materials, Century Gothic Bold Century Gothic Bold Italic
social media, website, and outreach AaBbCc123 AaBbCc123

materials. Calibri can be used for all
Microsoft templates, such as Word,

PowerPoint and Excel. This font is a system Calibri

default font so every computer will show Calibri Regular Calibri Italic

the same design. AaBbCc123 AaBbCc123
. . ) Calibri Bold Calibri Italic

You can use this Communications Plan as AaBbCc123 AaBbCc123

an example for how to use the fontsin an
appropriate heirachy.

lconography and Photography

Custom iconography can be used to
make materials more inviting. The icons
were all created in two different color
tfones that can be swapped out based on
the design.

A photo library of stock photos has been

created for staff use. We emphasize

showing bright, colorful imagery that pairs

with the color palette. We recommend @
showing people, recreation, agriculture, '{@‘
and the other areas that reflect the various

benefits of the Willamette River.




Engagement
Strategies
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Engagement Strategies

Water Quality Protection is one of three pillars upholding the Commission’s Mission and
Vision, as referenced on page 3 of this document. The six goals below support the
realization of the Water Quality Protection Pillar. The stakeholder engagement strategies
proposed on the following page are informed by these goals, in addition to the
technical risks, needs, and opportunities outlined earlier in this document.

Develop and maintain a state and
regionally supported source water
protection plan.

Acquire grants, loans, and funding in
support of source water protection plan
implementation.

Promote information exchange amongst
stakeholders, tracking relevant data on
emerging issues such as contaminanfs,

natural hazards, and regulatory changes.

Lead outreach and education on the
Willamette River Basin history
and current and future needs

for protection.

Enable WIF Commission members to serve
as water quality experts and represent the
Commission’s interests.

Invest in monitoring technology and
communication networks to detect and
provide early incident nofifications.




Engagement Strategies

Several key components of the source water protection plan have been identified already in
the technical sections of this document. These are listed below. The engagement strategies

proposed in Table 1 align with these key components to address and advance them.

Knowledge Sharing
Water Quality Monitoring
Funding Opportunities

AN oo bd =

Emergency Response (spills, wildfires, etc.)

Septic System Management

Agricultural Pollution Prevention

5

6

7. Legislative Advocacy

8. Education & Engagement

Table 1. Willamette Intake Facilities Engagement Strategies

Activities outlined in Phase 1 are anticipated to commence during year one. The information and feedback gathered during Phase
1 will shape subsequent phases. The strategies and timeframes below may necessarily change with shifts in stakeholder interests,
dynamics, and needs and with the WIF Commission’s capacity.

Components
Stakeholder -
Group of Source Water
Protection Plan
e Emergency Response
* Knowledge and Data
Sharing
Water *  Monitoring Systems/
Resources Protocols
Agencies

¢ Legislative Advocacy
Opportunities

¢ Funding Opportunities

Supporting Measures

1. Hold in-person or virtual meetings to serve as a
regional leader and collaborator in source water

protection for knowledge and information sharing.

2. Promote information sharing about emergency
preparedness amongst operators and other staff.

3. Identify information sharing systems about
monitoring data.

4. |dentify opportunities to partner on funding
proposals.

Phases

Phase 1

Phase 1

Phase 1

Phase 3

Example Performance Indicators

How many meetings with this group has the Commission
led each year?2 How many water resources agencies are
engaged through these meetings?

Is there active communication about emergency
preparedness? Is there a formal coordination plan in place
for emergency response?

Have there been formal collaborations on funding
opportunities? If so, how many dollars have been leveraged
through these partnerships?

What are the data needs of water resources agencies? Has
the Commission helped fo fill data gaps over time?




Engagement Strategies

Stakeholder
Group

County and
State Agencies .

Agricultural
Groups

Tribal
Communities

Components
of Source Water
Protection Plan

Emergency Response
Knowledge Sharing

Monitoring Systems/
Protocols

Septic System
Management

Funding Opportunities

Legislative Advocacy

Agricultural Pollution
Prevention

Septic System
Management

Legislative Advocacy

Knowledge Sharing

Supporting Measures

1. Lead discovery meetings with county and state
agencies to identify key collaboration opportunities.

2. Create schedule to keep in contact with county
and state agencies.

3. Promote information sharing about emergency
preparedness with county and state emergency
response agencies.

4. |dentify ways to partner on funding opportunities —
or to stay apprised of them.

5. Develop a plan for monitoring efforts, water
quality, and data sharing across agencies.

6. Collaborate regarding programs and resources for
septic system maintenance.

7. Engage in legislative advocacy efforts
collaboratively to promote source water protection.

1. Lead discovery meetings with agricultural groups
to identify key collaboration opportunities.

2. Create schedule to keep in contact with
agricultural groups.

3. Explore legislative advocacy opportunities
via partnerships.

4. Collaborate to educate and encourage sepfic
system maintenance with landowners.

5. Collaborate to incentivize/educate on septic
system maintenance with landowners.

1. Continue to develop contacts within Tribal
communities, hold conversations, and understand
desired level of communication.

2. Create schedule to keep in contact with Tribal
communities to solicit their input about source water
protection collaboration.

Phases

Phase 1

Phase 1

Phase 1

Phase 3

Phase 1

Phase 2

Phase 3

Phase 1

Phase 1

Phase 3

Phase 1

Phase 1

Phase 1

Phase 1

Example Performance Indicators

How many meetings with this group has the Commission
led each year? How many county or state agencies are
engaged through these meetingse

Is there active communication about emergency
preparedness? Is there a formal coordination plan in place
for emergency response?

Have there been formal collaborations on funding
opportunities? If so, how many dollars have been leveraged
through these partnerships?

How many meetings with this group has the Commission
led each year? How many agriculfural stakeholders are
engaged through these meetingse

How much source water protection-related information is
coming from the Commission and getting fo landowners
via partners?

What is the level of landowner awareness around source
water protection activities landowners can perform2 Has
the awareness changed over time?

How many times annually has the Commission connected
with key Tribal communities?

Has their interest in engaging in the Commission’s activities
shifted over time?

Have partnership opportunities for certain activities formally

been established with a Tribe?2




Engagement Strategies

Components
Stakeholder . .
Group of Source Water Supporting Measures Phases Example Performance Indicators
Protection Plan
1. Create schedule to keep in contact with ¢ How many NGOs have reached out to the Commission
Non- * Information Sharing NGO groups. Phase 2 for leadership or resources?
Goverpm(?nfdl e Education » s this group clear about how they can partner with the
Organizations Opportunities 2. Collaborate on youth, adult, and landowner Phase 3 Commission2 Do they understand how to access the
education opportunities. Commission as resource?
1. Open house series in Washington County
associated with new WWSS integration to encourage  Phase 3
stewardship.
2. Collaborate with NGOs and schools on youth and * Does the website and social media include information
adult stewardship education. Phase 3 about source water protection and WIF Commission
messaging? How often is this content viewed?
PUbIi e Education for 3. Bolster WIF Commision’s online presence. Phase 3 * How many adults/youth are being reached annually
ublic Youth, Adults, and . - . . related to source water protection from Commission
Outreach 4. |dentify opportunities to partner with academic R o e
Landowners. institutions to use the Commission's source water - activitiese Is there a measurement mechanism in place?
protection work as model for information sharing * How many academic institutions or academics has the
and convening. o
Commission engaged annually about source water
5. Create Annual Report/summary of activities for Phase 3 protectione
fransparency to stakeholders.
6. Identify partners to cross promote the
Commission's messaging. e
1. Identify relevant regional elected officials. . .
Create schedule to keep in contact with their Phase 3 ° [Weny el elected officials has the Commission engaged
Elected Official ¢ Legislation and representatives. with annually?2
Outreach Advocacy *  What is their position on source water2 Has it changed
2. Send briefing packet to staffers when plan is Phase 3 SVET TiRE®

released.
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Stakeholder List

Organization Name

Organization Type

Stakeholder Type

Associated Oregon Hazelnut Industries

Audubon Society of Portland
(and other Oregon chapters)

Benton Soil and Water Conservation District
Bureau of Land Management

Canby Utility

Center for Resources and Environmental Sicence & Tech-

nologies (CREST)

Center for Sustainable Economy
City of Adair Village

City of Albany

City of Corvallis

City of Cottage Grove

City of Creswell

City of Durham

City of King City

City of Milwaukie

City of Newberg

City of Portland Bureau of Environmental Services
City of Portland Water Bureau
City of Salem

City of Salem

City of Tualatin

Clackamas County Soil and Water Conservation District

Clackamas River Water Providers
Clackamas Water Environment Services

Clean Water Services

Nongovernmental Organization
Nongovernmental Organization

State Government

Federal Government
Municipal Utility
Education/Research Institution

Nongovernmental Organization
Municipal Ufility
Municipal Utility
Municipal Ufility
Municipal Utility
Municipal Ufility
Municipal Utility
Municipal Ufility
Municipal Utility
Municipal Ufility
Municipal Utility
Municipal Ufility
Municipal Utility
Municipal Ufility
Municipal Utility
State Government
Municipal Coalition
Municipal Ufility

Municipal Utility

Policy Advocacy
Watershed/ Environmental Protection

Natural Resource Manager
Natural Resource Manager

Water Resources Agencies - Other
Watershed/ Environmental Protection

Policy Advocacy

Water Resources Agencies - Willamette
Discharger

Water Resources Agencies - Willamette
Water Resources Agencies - Other
Water Resources Agencies - Willamette
Customer

Customer

Water Resources Agencies - Other
Water Resources Agencies - Other
Discharger

Water Resources Agencies - Other
Discharger

Water Resources Agencies - Other
Water Resources Agencies - Other
Natural Resource Manager

Water Resources Agencies - Other
Discharger

Discharger




Stakeholder List

Organization Name

Organization Type

Stakeholder Type

Confederated Tribes of Grand Ronde
Confederated Tribes of Warm Springs

East Multnomah Soil and Water Conservation District
Eugene Water and Electric Board

Joint Water Commission

Kinder Morgan

Lake Oswego-Tigard Partnership

League of Oregon Cities

Linn Soil and Water Conservation District
Manufacturing Council of Oregon

Marion Soil and Water Conservation District
Metro

Metropolitan Wastewater Management Commission
(MWMC)

Native Fish Society

Natural Resource Conservation Service
Nesika Wilamut

Network of Oregon Watershed Councils
NOAA Fisheries

Northwest Environmental Advocates

Oregon Association of Clean Water Agencies

Oregon Association of Nurseries

Oregon Department of Geology and Mineral Industries

Oregon Depft of Agriculture

Oregon Dept of Environmental Quality
Oregon Depft of Forestry

Oregon Farm Bureau

Oregon Farm Service Agency

Oregon Federal Legislators

Oregon Fish & Wildlife Service

Tribal Government
Tribal Government
State Government
Municipal Ufility
Municipal Ufility
Private Business
Municipal Coalition
Municipal Coalition
State Government
Trade Association
State Government

State Government
Municipal Coalition

Nongovernmental Organization
Federal Government
Nongovernmental Organization
Nongovernmental Organization
Federal Government
Nongovernmental Organization
Nongovernmental Organization
Nongovernmental Organization
State Government

State Government

State Government

State Government
Nongovernmental Organization
Federal Government

Federal Government

State Government

Natural Resource Manager
Natural Resource Manager
Natural Resource Manager
Water Resources Agencies - Other
Water Resources Agencies- Other
Facility Operator

Water Resources Agencies- Other
Policy Advocacy

Natural Resource Manager
Policy Advocacy

Natural Resource Manager

Natural Resource Manager
Discharger

Watershed/ Environmental Protection
Technical/Financial Assistance Provider
Watershed/ Environmental Protection
Watershed/ Environmental Protection
Natural Resource Manager

Policy Advocacy

Policy Advocacy

Policy Advocacy

Natural Resource Manager

Regulatory Agency

Regulatory Agency

Regulatory Agency

Policy Advocacy

Technical/Financial Assistance Provider
Policy Advocacy

Natural Resource Manager




Stakeholder List

Organization Name

Organization Type

Stakeholder Type

Oregon Health Authority

Oregon State Legislators

Oregon Water Resources Dept

Oregon Water Utility Council

Oregon Watershed Enhancement Board
Oregon Watershed Enhancement Board
Oregon Department of Transportation

OSU Mid Willamette Valley Small Farms Program
Polk Soil and Water Conservation District
Regional Water Providers Consortium

Special Districts Association of Oregon

Tree For All

Trout Unlimited

Tualatin Riverkeepers

Tualatin Soil and Water Conservation District
United States Environmental Protection Agency

United States Geological Survey

Upper Willamette Soil & Water Conservation District

US Army Corps of Engineers

Water Environment Federation
WaterWatch Oregon

Wild Salmon Center

Willamette Partnership

Willamette River Water Coalition
Willamette Riverkeeper

Willamette Water Supply Program

Yamhill Soil and Water Conservation District
Emergency Management Departments

Commercial Timber

State Government
State Government
State Government
Nongovernmental Organization
State Government

State Government

Education/Research Institution
State Government

Municipal Coalition

Municipal Coalition
Nongovernmental Organization
Nongovernmental Organization
Nongovernmental Organization
State Government

Federal Government

Federal Government

State Government

Federal Government
Nongovernmental Organization
Nongovernmental Organization
Nongovernmental Organization
Nongovernmental Organization
Municipal Coalition
Nongovernmental Organization
Municipal Coalition

State Government

County Government

Private Business

Regulatory Agency

Policy Advocacy

Natural Resource Manager

Policy Advocacy

Technical/Financial Assistance Provider

Natural Resource Manager

Technical/Financial Assistance Provider
Natural Resource Manager

Water Resources Agencies - Other
Policy Advocacy

Watershed/ Environmental Protection
Watershed/ Environmental Protection
Watershed/ Environmental Protection
Natural Resource Manager

Regulatory Agency

Natural Resource Manager

Natural Resource Manager

Natural Resource Manager

Policy Advocacy

Policy Advocacy

Watershed/ Environmental Protection
Watershed/ Environmental Protection
Water Resources Agencies - Willamette
Watershed/ Environmental Protection
Water Resources Agencies - Willamette
Natural Resource Manager
Emergency Response Partner

Landowner
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Summary of Vendor Quotes

YSI - Vendor Quote October 2023

Monitoring

Parameter Instrument Sample Type Example Cost Notes
Temperature Multiparameter Sonde|In-situ $ 21,000.00
Conductivity Multiparameter Sonde|In-situ $ -
Dissolved Oxygen Multiparameter Sonde|In-situ $ -
pH Multiparameter Sonde|In-situ EXO2 $ -
Turbidity Multiparameter Sonde|In-situ $ -
Chlorophyll-a Multiparameter Sonde|In-situ $ -
Phycocyanin Multiparameter Sonde|In-situ $ - Included with above
Hydrocarbon Individual Probe In-situ Cyclops-7F $ 10,000.00
Uv254 Individual Probe In-situ NiCaVis 701 IQ NI (YSI/Xylem) | $ 30,000.00
SCADA Interface System |[N/A N/A Campbell CR6 $ 10,000.00
Data hosting N/A N/A N/A $ 1,000.00 |annually

Total $ 72,000.00
Buoy System - Basic, for
sonde N/A N/A EMM68 EXO $ 20,000.00
Cellular Telemetry Unit N/A N/A N/A $ 10,000.00
Data hosting N/A N/A N/A $ 1,000.00 |annually
Same as above Probes/Sonde In-situ Above $ 61,000.00

Total $ 92,000.00
Buoy System - Complex,
for all devices N/A N/A EMM700 EXO $ 60,000.00
Hach - Vendor Quote October 2023

Monitoring
Parameter Instrument Sample Type Example Cost Notes
Temperature Individual Probe In-situ DPD1R1 $ 1,357.00
Conductivity Individual Probe In-situ D3725E2T $ 1,477.00
Dissolved Oxygen Individual Probe In-situ LDO sc Model 2 $ 2,996.00
pH Individual Probe ~ [In-situ DPD1R1 $ - | neluded with Temp
Probe

Turbidity Individual Probe In-situ Solitax t-line sc $ 5,506.00
Chlorophyll-a Spectrophotometer [Lab-instrument DR6000 UV VIS $ 13,665.00
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Phycocyanin Spectrophotometer  |Lab-instrument DR6000 UV VIS $ - Included with Chlorophyll
a Spectrophotometer
Hydrocarbon Individual Probe In-situ FP360 sc $ 25,987.00
uv254 Individual Probe In-situ UVAS plus sc UV Sensor $ 25,383.00
SCADA Interface System [N/A N/A SC1000, SC45000, and adapters| $ 48,524.05
. . RIO SAMPSVC, DIMPRT-

Data hosting service N/A N/A CNFG, RIO-GS-L $ 15,900.00
Data hosting subscription [N/A N/A RIO Subscription $ 29,875.00 |annually

Total $ 170,670.05
In-Sltu - Vendor Quote October 2023

Monitoring

Parameter Instrument Sample Type Example Cost Notes
Temperature Multiparameter Sonde|In-situ $895.00
Conductivity Multiparameter Sonde|In-situ - Included with Temperature
Dissolved Oxygen Multiparameter Sonde|In-situ $1,095.00
pH Multiparameter Sonde|In-situ MPX4 $795.00
Turbidity Multiparameter Sonde|In-situ $1,095.00
Chlorophyll-a Multiparameter Sonde|In-situ $1,995.00
Phycocyanin Multiparameter Sonde|In-situ $1,995.00
Hydrocarbon N/A N/A N/A N/A N/A
uv254 Online analyzer Flow-through Unit ChemScan Mini Analyzer $20,000.00
Multiparameter Sonde Unit{Multiparameter Sonde|N/A MPX4 $5,790.00
SCADA Interface System |[N/A N/A 7300 Monitor $1,895.00
Other instrumentation N/A N/A N/A $6,030.00

Total $41,585.00
Buoy System N/A N/A BOB-TB-v1 $2,750.00
Cellular Telemetry Unit N/A N/A VuLink $1,010.00
Data hosting N/A N/A HydroVu $420.00(Annually
Same as above N/A N/A Aqua TROLL 700 $11,865.00
Other instrumentation N/A N/A N/A $1,454.75

Total $17,499.75
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Detailed Cost Assumptions

Assumptions

11 $ 30.00 |Assumed average operator rate

2 0.30|]Assumed 30% contingency

3 9.00|Devices

4] $ 70,000.00 [Annual fee to USGS for monitoring equipment at upstream location, provided by USGS

Maintenance Schedule - Yr 1

Task Hours Frequency/Yr [Total Hours Cost Notes
Sensor Cleaning 1 52 52| $§ 1,560.00
Assume calibrating all devices each
Calibration 1 12 108| $ 3,240.00 |time
Checking 1 52 52| $ 1,560.00
Replacement 4 0.5 2| $ 60.00
Total 214| $ 6,420.00
Assume twice as much effort, due
Buoy Maintenance $ 12,840.00 [to remote location
Maintenance Schedule - Yr 2+
Task Hours Frequency/Yr |Total Hours Cost Notes
Sensor Cleaning 1 26 26 $ 780.00
Calibration 1 6 54 $ 1,620.00
Checking 1 26 26| $  780.00
Replacement 4 0.5 41 $ 120.00 |Assume replace 2 sensors/yr
Total 110( $ 3,300.00
Assume twice as much effort, due
Buoy Maintenance $ 6,600.00 [to remote location
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YSI - Detailed Cost Breakdown

YSI - Intake

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost 72,000.00 | $- 16,000.00 16,000.00 16,000.00 16,000.00 16,000.00 16,000.00 | $16,000.00 | $16,000.00
Subscription Costs 1,000.00 | $ 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
Annual O&M Costs 6,420.00 | $ 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00
Contingency $23,826.00 $1,290.00 $6,090.00 $6,090.00 $6,090.00 $6,090.00 $6,090.00 $6,090.00 | $6,090.00 | $6,090.00
Total Project Cost $103,246.00 $5,590.00 $26,390.00 | $26,390.00 $26,390.00 $26,390.00 $26,390.00 $26,390.00 | $26,390.00 | $26,390.00
YSI - Upstream

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost - - - 92,000.00 | $- 16,000.00 16,000.00 16,000.00 | $16,000.00 | $16,000.00
Subscription Costs - - - 1,000.00 | $ 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
Annual O&M Costs - - - 12,840.00 | $ 6,600.00 6,600.00 6,600.00 6,600.00 6,600.00 6,600.00
Contingency - - - $31,752.00 $2,280.00 $7,080.00 $7,080.00 $7,080.00 | $7,080.00 | $7,080.00
Total Project Cost $0.00 $0.00 $0.00 |$137,592.00 $9,880.00 $30,680.00 $30,680.00 $30,680.00 | $30,680.00 | $30,680.00
YSI Intake - Costs Summarized Rounded

Year 1 Year 5 - Cumulative |Year 10 - Cumulative Year 1 Year 5 - Cumulative|Year 10 - Cumulative
Capital Equipment Purchase Cost 72,000.00 120,000.00 200,000.00 Capital Equipment Purchase Cost $72,000 $120,000 $200,000
Subscription Costs 1,000.00 5,000.00 10,000.00 Subscription Costs $1,000 $5,000 10,000
Annual O&M Costs 6,420.00 19,620.00 36,120.00 Annual O&M Costs $7,000 $20,000 37,000
Contingency 23,826.00 43,386.00 73,836.00 Contingency $24,000 $44,000 74,000
Total Project Cost 103,246.00 188,006.00 319,956.00 Total Project Cost $104,000 $189,000 $321,000
YSI Upstream - Costs Summarized Rounded

Year 1 Year 5 - Cumulative |Year 10 - Cumulative Year 1 Year 5 - Cumulative|Year 10 - Cumulative
Capital Equipment Purchase Cost - 92,000.00 172,000.00 Capital Equipment Purchase Cost 0 $92,000 $172,000
Subscription Costs - 2,000.00 7,000.00 Subscription Costs 0 $2,000 $7,000
Annual O&M Costs - 19,440.00 52,440.00 Annual O&M Costs 0 $20,000 $53,000
Contingency - 34,032.00 69,432.00 Contingency 0 $35,000 $70,000
Total Project Cost $0.00 147,472.00 300,872.00 Total Project Cost 0 $149,000 $302,000
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Hach - Detailed Cost Breakdown

Hach - Intake

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost 140,795.05 | $- 15,643.89 15,643.89 15,643.89 15,643.89 15,643.89 15,643.89 15,643.89 | $15,643.89
Subscription Costs 29,875.00 | $ 29,875.00 29,875.00 29,875.00 29,875.00 29,875.00 29,875.00 29,875.00 29,875.00 | $29,875.00
Annual O&M Costs 6,420.00 | $ 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00
Contingency $53,127.02 $9,952.50 $14,645.67 | $14,645.67 $14,645.67 $14,645.67 $14,645.67 $14,645.67 | $14,645.67 | $14,645.67
Total Project Cost $230,217.07 $43,127.50 $63,464.56 | $63,464.56 $63,464.56 $63,464.56 $63,464.56 $63,464.56 | $63,464.56 | $63,464.56
Hach Intake - Costs Summarized Rounded

Year 1 Year 5 - Cumulative |Year 10 - Cumulative Year 1 Year 5 - Cumulative|Year 10 - Cumulative
Capital Equipment Purchase Cost 140,795.05 187,726.73 265,946.21 Capital Equipment Purchase Cost $141,000 $188,000 $266,000
Subscription Costs 29,875.00 149,375.00 298,750.00 Subscription Costs $30,000 $150,000 $299,000
Annual O&M Costs 6,420.00 19,620.00 36,120.00 Annual O&M Costs $7,000 $20,000 $37,000
Contingency 53,127.02 107,016.52 180,244.86 Contingency $54,000 $108,000 $181,000
Total Project Cost $230,217.10 463,738.25 781,061.07 Total Project Cost $232,000 $466,000 $783,000
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In-Situ - Detailed Cost Breakdown

In-Situ - Intake

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost 41,585.00 | $- 9,241.11 9,241.11 9,241.11 9,241.11 9,241.11 9,241.11 9,241.11 9,241.11
Subscription Costs - $ - - - - - - - - -
Annual O&M Costs 6,420.00 | $ 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00 3,300.00
Contingency $14,401.50 $990.00 $3,762.33 $3,762.33 $3,762.33 $3,762.33 $3,762.33 $3,762.33 $3,762.33 $3,762.33
Total Project Cost $62,406.50 $4,290.00 $16,303.44 $16,303.44 $16,303.44 $16,303.44 $16,303.44 $16,303.44 $16,303.44 $16,303.44
In-Situ - Upstream

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost - - - 17,499.75 | $- 9,241.11 9,241.11 9,241.11 9,241.11 9,241.11
Subscription Costs - - - 420.00 | $ 420.00 420.00 420.00 420.00 420.00 420.00
Annual O&M Costs - - - 12,840.00 | $ 6,600.00 6,600.00 6,600.00 6,600.00 6,600.00 6,600.00
Contingency - - - $9,227.93 $2,106.00 $4,878.33 $4,878.33 $4,878.33 $4,878.33 $4,878.33
Total Project Cost $0.00 $0.00 $0.00 $39,987.68 $9,126.00 $21,139.44 $21,139.44 $21,139.44 $21,139.44 $21,139.44
In-Situ Intake - Costs Summarized Rounded

Year 1 Year 5 - Cumulative|Year 10 - Cumulative Year 1 Year 5 - Cumulative|Year 10 - Cumulative,
Capital Equipment Purchase Cost 41,585.00 69,308.33 115,513.89 Capital Equipment Purchase Cost $42,000 $70,000 $116,000
Subscription Costs - - - Subscription Costs $0 $0 $0
Annual O&M Costs 6,420.00 19,620.00 36,120.00 Annual O&M Costs $7,000 $20,000 $37,000
Contingency 14,401.50 26,678.50 45,490.17 Contingency $15,000 $27,000 $46,000
Total Project Cost $62,406.50 115,606.83 197,124.06 Total Project Cost $64,000 $117,000 $199,000,
In-Sltu Upstream - Costs Summarized Rounded

Year 1 Year 5 - Cumulative|Year 10 - Cumulative Year 1 Year 5 - Cumulative|Year 10 - Cumulative,
Capital Equipment Purchase Cost - 17,499.75 63,705.31 Capital Equipment Purchase Cost 0 $18,000 $64,000
Subscription Costs - 840.00 2,940.00 Subscription Costs 0 $1,000 $3,000
Annual O&M Costs - 19,440.00 52,440.00 Annual O&M Costs 0 20,000 $53,000
Contingency - 11,333.93 35,725.59 Contingency 0 12,000 $36,000
Total Project Cost $0.00 49,113.68 154,810.90 Total Project Cost 0 51,000 $156,000,
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USGS - Detailed Cost Breakdown

USGS - Intake

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost - - - - - - - - - -
Subscription Costs 70,000.00 70,000.00 70,000.00 70,000.00 70,000.00 70,000.00 70,000.00 70,000.00 70,000.00 70,000.00
Annual O&M Costs - - - - - - - - - -
Contingency $21,000.00 $21,000.00 $21,000.00 | $21,000.00 $21,000.00 | $21,000.00 $21,000.00 $21,000.00 | $21,000.00 | $21,000.00
Total Project Cost $91,000.00 $91,000.00 $91,000.00 | $91,000.00 $91,000.00 | $91,000.00 $91,000.00 $91,000.00 | $91,000.00 | $91,000.00
USGS - Upstream

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Capital Equipment Purchase Cost - - -
Subscription Costs - - - $70,000.00 | $ 70,000.00 | $70,000.00 | $ 70,000.00 | $ 70,000.00 | $70,000.00 | $70,000.00
Annual O&M Costs - - -
Contingency - - - $21,000.00 $21,000.00 | $21,000.00 $21,000.00 $21,000.00 | $21,000.00 | $21,000.00
Total Project Cost - - - $91,000.00 $91,000.00 | $91,000.00 $91,000.00 $91,000.00 | $91,000.00 | $91,000.00
USGS - Intake Summarized Rounded

Year 1 Year 5 - Cumulative |Year 10 - Cumulative Year 1 Year 5 - Cumulative |Year 10 - Cumulative
Capital Equipment Purchase Cost $0 $0 $0 Capital Equipment Purchase Cost $0 $0 $0
Subscription Costs $70,000 $350,000 $700,000 Subscription Costs $70,000 $350,000 $700,000
Annual O&M Costs $0 $0 $0 Annual O&M Costs $0 $0 $0
Contingency $21,000 $105,000 $210,000 Contingency $21,000 $105,000 $210,000
Total Project Cost $91,000 $455,000 $910,000 Total Project Cost $91,000 $455,000 $910,000
USGS - Upstream Summarized Rounded

Year 1 Year 5 - Cumulative |Year 10 - Cumulative Year 1 Year 5 - Cumulative |Year 10 - Cumulative
Capital Equipment Purchase Cost 0 $0 $0 Capital Equipment Purchase Cost $0 $0 $0
Subscription Costs 0 $140,000 $490,000 Subscription Costs $70,000 $140,000 $490,000
Annual O&M Costs 0 $0 $0 Annual O&M Costs $0 $0 $0
Contingency 0 $42,000 $147,000 Contingency $21,000 $42,000 $147,000
Total Project Cost 0 $182,000 $637,000 Total Project Cost $91,000 $182,000 $637,000
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Technical Memorandum

Date: 30 June 2022

To: Christina Walter, Joel Cary, Joelle Bennett, and David Kraska, Tualatin Valley
Water District

From: Jacob Krall, Jamie Feldman, Jo Lewis, Lindsey Spencer, and Rob Annear,

Geosyntec Consultants
Suzanne de Szoeke and Adam Sussman, GSI Water Solutions
Susan Schlangen and Amy Stevens, Water Systems Consulting (WSC)

Subject: Willamette Watershed History, Characterization, and Stakeholders

1. INTRODUCTION

The information provided in this technical memorandum (Memo) is part of a larger effort to
develop the Willamette Intake Facilities (WIF) Commission’s Watershed Protection, Monitoring,
and Outreach Plan (Source Water Protection Plan). This Memo presents findings for the first
component of the Source Water Protection Plan, including the history of the Willamette watershed,
characterization of the watershed, and summary of local and regional stakeholders. Work on
additional components of the Source Water Protection Plan will be documented in subsequent
memos.

1.1. Background

Water providers in the Willamette Basin have formed agreements to share water resources and
often have system connections to meet water demands. Examples of such partnerships include the
Joint Water Commission (JWC), the Willamette River Water Coalition, and the WIF Commission.

The WIF Intergovernmental Agreement was entered into by Tualatin Valley Water District
(TVWD) and the cities of Wilsonville, Sherwood, Hillsboro, Tigard, and Beaverton. All members
are local governments authorized to own, operate, and maintain municipal water supply systems
(WIF Commission, 2021a). The cities and TVWD are sometimes referred to as the WIF partners.
Collectively, the WIF Commission understands that there are many competing interests in the
Willamette River basin and must work effectively to address a multitude of impacts and needs
associated with water rights, watershed protection, stakeholder collaboration, and Intake Facilities
operations. Its mission is to responsibly secure a safe and reliable drinking water supply for Partner
communities while being stewards of the Willamette River watershed. Protecting the health of the
Willamette River is an essential responsibility of this and future generations and is an essential
need for the wellbeing of the region. Many organizations, agencies, and partners must work
together to protect the health and water quality of the Willamette River.

In 2021, the WIF Commission publicly affirmed its vision to become a trusted steward of the
Willamette River watershed with the adoption of its Mission, Vision, Values and Goals (MVVG)
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Strategic Framework (WIF Commission, 2021b). The Commission further clarified the vision
with the following statements: “We apply science, innovation, and advocacy for resilient and clean
water stewardship. We improve awareness, provide education, and build support for watershed
protection. We advocate at all levels for investment and policy to protect drinking water source
quality.”

1.2. Purpose and Function of the Watershed Protection, Monitoring, and Outreach Plan

This Memo summarizes the results of the Watershed Assessment Task of the overall Source Water
Protection Plan project. The purpose of the Watershed Assessment Task is to summarize
Willamette River watershed history, characteristics, and stakeholders. This Watershed Assessment
will then be used to inform the Data and Risk Analysis Task of the Watershed Protection,
Monitoring, and Outreach Plan, which will be documented in a subsequent memorandum.

Overall, the goal of the Watershed Protection, Monitoring, and Outreach Plan is to identify risks
and opportunities to allow for prioritization of projects and initiatives to protect source water
quality, both now and in the future, and provide partner agencies with safe, reliable drinking water
for their communities. The plan focuses primarily on the mid-Willamette basin immediately
upstream of the intake facility, while also considering the full Willamette Basin and its far-reaching
impacts (Figure 1I).
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Figure 1: Scope of the Source Water Protection Plan. Reproduced from WIF Commission, 2021b.

Source water protection is a critical component of providing quality drinking water to customers,
and an effective Source Water Protection Plan serves multiple purposes: it can help utilities more
proactively and cost-effectively meet drinking water standards, identify emerging areas of concern,
reduce treatment costs, and prevent taste and odor issues. It results in strengthened stakeholder
relationships, promotes environmental efforts, and better prepares the stakeholder community
when emergencies, such as wildfires and harmful algal blooms occur. As such, it is an important
part of the mission of drinking water utilities.

1.3. Overview of the Willamette River

The Willamette River drains a 11,500 square mile region in northwestern Oregon, accounting for
12% of the total area of the state (Robbins, 2021). The Willamette River Basin contains the
Willamette Valley (Figure 2), the lowland areas surrounding the river where urban and
agricultural land uses dominate, and the majority of the basin’s population resides. This region is
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bounded by the Cascade Range to the east, the Calapooya Mountains to the south, and the Oregon
Coast Range to the west (Robbins, 2021). The Willamette Valley is home to over two-thirds of
Oregon’s population, including its largest city (Portland) and its capital (Salem).
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Figure 2: Extent of the Willamette Valley within the Willamette River Basin.

Activities in the basin are diverse and the history of the river itself is complex. For many years,
the idea of using the river for drinking water was not considered. Decades of harmful industrial
practices had polluted the river so severely that it was not viewed as a resource that could be used
for drinking water. Restoration and cleanup efforts of the past thirty years have improved the water
quality substantially, and the Willamette River and its tributaries are now used as viable drinking
water sources for many communities within the Willamette River Basin.
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2. WATERSHED HISTORY

This section provides context for the current state of the Willamette River Basin by providing a
history of the watershed through the lens of human perception of and interaction with the river.
An 